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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 
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penalties for submitting false information including the possibility of fine and 
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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 of2015 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 s1, 2nd, and 3rd 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 
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abandoned. Western received conditional approval on October 26th, 2015 from NMOCD 

District 3 to plug and abandon the well. Well abandonment activities commenced the 

week of October 26th, 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 ofun-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. 
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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: 
OCDUIC: 
OCD Discharge Plan Permit Number: 
Well Classification: 
APINumber: 
Legal Location: 
Physical Address: 

Waste Disposal Well # 1 
UIC-CLl-009 
GW-130 
Class I Non-hazardous 
30-045-29002 
1250 FEL, 2442FSL, I Sec 27 T29S Rl lE 
#50 Road 4990, Bloomfield, NM 87413 
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2.0 SUMMARY OF ACTIVITIES 

The following list of activities was conducted in 2015 on WDW #I located at the 

Bloomfield facility: 

• 02/17/15 1st 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 ofNMOCD 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 

26t\ 2015 from NMOCD District 3 to plug and abandon the well. Well abandonment 
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activities commenced the week of October 26th, 2015 with a representative from OCD 

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

A. 
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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 . 
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4.0 SAMPLING AND CHEMICALANALYSIS 

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-CLl-009 (GW-130) Discharge Permit Renewal dated March 23, 2004: 

• Volatile Organic Compounds (VOCs); 

• Semi-Volatile Organic Compounds (SVOCs); 

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

• RCRA 8 Metals; and 

• 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: 

• High-pressure shutdown and Bradenhead Testing. 
• Well maintenance to fix problems with the well 
• 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 ofNMOCD 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 
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have the well plugged and abandoned. Western received conditional approval on October 

26t\ 2015 from NMOCD District 3 to plug and abandon the well. Well abandonment 

activities commenced the week of October 26t\ 2015 with a representative from OCD 

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

A. 
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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 #!Report (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 ofWDW #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 ofWDW #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. 
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AMOUNT AMOUNT TOTALIZER 

OF WATER TO SOLAR AMOUNT 

PERIOD FROM RlVER EVAPPONDS INJECTED 

2015 (GAllONS) (GAllONS) (GALLONS) 

I JAN I 380 I 1,416,000 . I 
I FEB I 1,293 I . 1,435,535 I 
I MAR I 578 I . l,957,682 I 

APR 1,317 I 285,307 I 1,137,6931 

MAY 990 I 2,156,000 I . I 
JUN 635 I 2,261,159 I 1,4sa,841 I 

JUL I 587 1,292,511 I 1,497,483 

AUG I - 5so,s33 I 1,765,467 

SEP I - 2,010,195 I 1,123,804 

OCT 

NOV 

10,386,505 

.Ii I .. • 

TABLE 1 

WESTERN REFINING SOUTHWEST, INC. - BLOOMFIELD TERMINAL 
P.O. BOX159 

BLOOMFIELD, NEW MEXICO 87413 

QUARTERLY INJECTION WELL REPORT 
DISCHARGE PLAN GW-130 

NEl/4 SEl/4 SECTION 27, T29N, RllW 
NMPM, SAN JUAN COUNTY, NEW MEXICO 

I 

DOWN· INJECTION PRESSURE ANNULAR PRESSURE 

TIME MAX I MIN I AVG MAX I MIN I (HRS) (PSIA) (PSIA) (PSIA) (PSIA) (PSIA) 

744 I 850 I 823 I 836 I 157 I 128 I 
231 I 1071 I 817 I 979 I 173 I 127 I 
109 I 1106 I 871 I 1044 I 210 I 141 I 

298 I 1067 I 854 I 946 I 207 I 140 I 
744 I 875 I 836 I 853 I 193 I 119 I 
119 I 1090 I 834 I 991 I 188 I 133 I 

152 1108 860 1025 I 174 I 115 

0 1082 1025 1063 I 191 I 132 

184 1104 982 1059 I 199 I 139 

gallons NOTE: Well was abaondoned October 28, 2015 

DATE: \O ~z.4- '2..c:::.1S-

' • ill. iii • ' • ii ' ' i 

ON·UNE 

FLOW RATES 

AVG MAX I MIN I AVG 
(PSIA) (GPM) (GPM) (GPM) 

147 I 0 I 0 0 

159 I 59 I 0 35 

157 I 54 I 0 43 

164 I 53 I 0 I 25 

150 I 0 I 0 I 0 

157 I 54 I 29 I 40 

153 I 47 I 36 I 41 I 
166 I 43 I 34 I 39 I 
169 I 41 I 24 I 36 I 
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Table 2 

Map Milesto perf Perf Total ffil1. 
~ DW1 

WELLNAME t! APINO 
19.R .BQllQm ~ 

P&A Date ULSTR OPERATOR RESERVOIR Status .!n1.. 
Zone 

0.00 DISPOSAL 1 30-045-29002 3276 3514 3514 l-27-29N-11W WESTERN REFINING MESAVERDE INJ Yes 

2 0.11 DAVIS GAS COM F 1 30-045-07825 6157 6298 6298 19-Jan-94 l-27-29N-11W BP AMERICA DAKOTA P&A Yes 

3 0.12 DAVIS GAS COM G 1 30-045-23554 2827 2839 2839 1-27-29N-11W XTO ENERGY, INC CHACRA Shallow No 

4 0.15 DAVIS GAS COM F 1 R 30-045-30833 5314 5646 6177 1-27-29N-11W XTO ENERGY, INC GALLUP Deep Yes 

5 0.16 Davis Pooled Unit 1 30-045-07812 1717 18-0ct-82 l-27-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

6 0.18 JACQUE 1 30-045-34463 1543 1714 1714 1-27-29N-11W HOLCOMBO&G FRUITLAND COAL CBM No 

7 0.23 JACQUE 2 30-045-34409 1483 1689 1689 H-27-29N-11W HOLCOMB O&G FRUITLAND COAL CBM No 

8 0.23 Davis PU/FB Umbarger 2 30-045-07883 1800 18-Aug-55 H-27-29N-11W Pre-Ongard P&A No 

9 0.24 DAVIS GAS COM F 1E 30-045-24084 2701 2810 6262 H-27-29N-11W XTO ENERGY, INC CHACRA Shallow Yes 

10 0.41 CONGRESS 18 30-045-25673 1680 1770 5808 K-27-29N-11W Burlington PICTURED CLIFFS Shallow Yes 

11 0.49 LAUREN KELLY 1 30-045-27361 1326 1354 1354 F-27-29N-11W MANANA GAS INC FRUITLAND SAND Shallow No 

12 0.49 MANGUM 1E 30-045-24673 6024 6160 6160 F-27-29N-11W Burlington DAKOTA Deep Yes 

13 0.51 CALVIN 1 30-045-12003 6176 6348 6348 M-26-29N-11W Burlington DAKOTA Deep Yes 

14 0.52 MARIANS 1 30-045-27365 2578 2710 2710 F-27-29N-11W MANANA GAS INC CHACRA Shallow No 

15 0.55 MANGUM 1 30-045-07835 1388 1661 6214 L-27-29N-11W Burlington FRUITLAND COAL CBM Yes 

16 0.56 Black Diamond 1 30-045-07896 800 09-Nov-78 C-27-29N-11W Pre-Ongard P&A No 

17 0.57 DAVIS GAS COM J 1 30-045-25329 1462 1645 4030 F-26-29N-11W HOLCOMB O&G FRUITLAND COAL CBM Yes 

18 0.58 SULLIVAN GAS COM 0 1E 30-045-24083 6086 6242 6242 F-26-29N-11W XTO ENERGY, INC DAKOTA Deep Yes 

19 0.60 CONGRESS 16 30-045-25657 6086 6148 6148 A-34-29N-11W Burlington GALLUP Deep Yes 

20 0.64 CALVIN 1 00 30-045-31118 1468 1760 1760 N-26-29N-11W Burlington FRUITLAND COAL CBM No 

21 0.64 SUMMIT 9 30-045-24574 2747 2857 2857 A-34-29N-11W Burlington CHACRA Shallow No 

22 0.64 CONGRESS 9 30-045-24572 2746 2869 2869 N-26-29N-11W ENERGEN CHACRA Shallow No 

23 0.64 Garland "B" 1 30-045-07903 1664 1747 1747 27-Jun-75 M-27-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

24 0.65 SUMMIT 15 30-045-25707 5326 5970 5970 C-34-29N-11W ENERGEN GALLUP Deep Yes 

Page 1 of3 
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Table 2 

Map Milesto !:fili Perf Total Pen. 

Sea. DW1 WELLNAME ti. APINO 
I.Qn Bottom .12§!!!} P&ADate ULSTR OPERATOR RESERVOIR ~ 1oL 

Zone 

25 0.65 GARLAND 3 30-045-24573 2668 2790 2790 M-27-29N-11W ENERGEN CHACRA Shallow No 

26 0.67 CALVIN 3 30-045-25612 5295 5870 5870 K-26-29N-11W Burlington GALLUP Deep Yes 

27 0.68 GARLANDS 1R 30-045-21732 1648 1678 1678 M-27-29N-11W Burlington PICTURED CLIFFS Shallow No 

28 0.70 NANCY HARTMAN 2 30-045-26721 2627 2754 2754 P-22-29N-11W MANANAGAS INC CHACRA Shallow No 

29 0.71 GRACE PEARCE 1 30-045-07959 1380 1466 1466 02-Mar-OO 0-22-29N-11W JOHN C PICKETT FRUITLAND SAND P&A No 

30 0.72 HARTMAN 1 30-045-07961 6072 6274 6274 14-Jun-99 P-22-29N-11W MANANA GAS INC DAKOTA P&A Yes 

31 0.73 Davis 1 30-045-07776 1917 11-Nov-58 M-26-29N-11W Pre-Ongard (N/A) P&A No 

32 0.75 MARYJANE 1 30-045-26731 2622 2732 2732 N-22-29N-11W MANANA GAS INC CHACRA Shallow No 

33 0.76 ROYAL FLUSH 1 30-045-34312 1440 1608 1608 N-22-29N-11W MANANA GAS INC FRUITLAND COAL CBM No 

34 0.79 COOK 1 30-045-07940 6052 6226 6226 N-22-29N-11W MANANA GAS INC DAKOTA Deep Yes 

35 0.79 COOK 2 30-045-13089 1390 1410 1410 N-22-29N-11W MANANA GAS INC FRUITLAND SAND Shallow No 

36 0.82 SHELLY 2 30-045-20755 1726 1736 1736 G-34-29N-11W CHAPARRAL O&G PICTURED CLIFFS Shallow No 

37 0.82 HARE 3 30-545-02123 2335 M-23-29N-11 W Pre-Ongard FARMINGTON DRY No 

38 0.84 CALVIN 1F 30-045-33093 6172 6430 6430 J-26-29N-11W Burlington DAKOTA Deep Yes 

39 0.85 SULLIVAN GAS COM D 1 30-045-07733 6047 6160 6160 B-26-29N-11W XTO ENERGY. INC DAKOTA Deep Yes 

40 0.85 ELLEDGE FEDERAL 34 11 30-045-24834 1060 1064 1525 D-34-29N-11W MCELVAIN O&G FARMINGTON.NORTH Shallow No 

41 0.89 CONGRESS 7E 30-045-24835 6202 6347 6347 F-34-29N-11W Burlington DAKOTA Deep Yes 

42 0.90 HARE 4 30-545-02124 2015 0-23-29N-11 W Pre-Ongard FARMINGTON DRY No 

43 0.90 CONGRESS 4E 30-045-24837 2784 2906 6328 E-35-29N-11W Burlington CHACRA Shallow Yes 

44 0.90 CONGRESS 15 30-045-25675 5369 5943 5943 C-35-29N-11W Burlington GALLUP Deep Yes 

45 0.90 ASHCROFT SWD 1 30-045-30788 6952 7070 7382 B-26-29N-11W XTO ENERGY. INC MORRISON BLUFF EN' INJ Yes 

46 0.90 LEAANN 1 30-045-20752 1776 1790 1790 18-Dec-99 E-35-29N-11W CHAPARRAL O&G PICTURED CLIFFS P&A No 

47 0.94 CONGRESS 5 30-045-07672 6171 6340 6340 G-34-29N-11 W Burlington DAKOTA Deep Yes 

48 0.94 Viles EE 30-045-07751 P-28-29N-11 W Pre-Ongard 4 870 DRY No 
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Table 2 

Map~ em. Perf Total Pen. 

Seq DW1 
WELLNAME !. APINO 

I.QQ .!mnQm Depth P&A Date ULSTR OPERATOR RESERVOIR ~ .!oi... 
Zone 

49 0.95 Sullivan 1X 30-045-29107 900 23-Jun-55 G-26-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

50 0.97 Madsen Selby Pooled Unit 2 30-045-07895 1600 05-May-78 A-28-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

51 0.97 Masden-Selby 3 30-045-07762 600 05-Jun-78 A-28-29N-11W Pre-Ongard P&A No 

52 0.97 MASDEN GAS COM 1 30-045-07894 6023 6125 6125 A-28-29N-11W XTO ENERGY, INC DAKOTA Deep Yes 

53 0.97 Sullivan 1 30-045-07870 1420 31-Aug-53 G-26-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

54 0.98 CONGRESS 1 30-045-0767 4 PC 30-0ct-53 J-34-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

55 0.98 EARL B SULLIVAN 1 30-045-23163 2750 2761 2761 B-26-29N-11W XTO ENERGY, INC CHACRA Shallow No 

56 0.99 STATE GAS COM BS 1 30-045-23550 1470 1648 2761 K-23-29N-11W HOLCOMB O&G FRUITLAND COAL CBM No 

57 0.99 PEARCE GAS COM 1 30-045-07985 6154 6182 6182 10-Mar-97. K-23-29N-11W BP AMERICA DAKOTA P&A Yes 

58 0.99 CHAPARRAL 1 30-045-20609 1712 1731 1731 E-34-29N-11W CHAPARRAL O&G PICTURED CLIFFS Shallow No 

59 0.99 CONGRESS 2 30-545-02151 Frtlnd -34-29N-11W Pre-Ongard FRUITLAND SAND DRY No 

Total Pen lnj. ~ne 

Status Wells Yes No 

P&A 15 3 12 

Dry 4 0 4 

INJ 2 2 0 

CBM 7 2 5 

Shallow 17 3 14 

Deep 14 14 0 

Total 59 24 35 

Page 3 of 3 
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"' Table 3 

• .. Injection Well 
2015 Quarterly Analytical Summary .. 

Toxicity 

• Characteristics 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 
Volatile Orgllbie Compouds (ug/1.,) 2/17/201S 4/l/201S 711/20:iS 

"" I, I, 1,2-Tetrachloroethane .. _ < 5.0 < 5.0 < 1.0 na --·-
_I, I, I-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 ... I, 1-Dichloroethane < 5.0 < 5.0 < 1.0 na -~--- ---«-----· 
I, 1-DichloroeQielle_ < 5.0 < 5.0 < 1.0 na 

Ill 
_ I, 1-Dichloropropene < 5.0 < 5.0 < 1.0 na 

_ 1,2,3-Trichlorobenzene < 5.0 < 5.0 < 1.0 na ,-....... .. ... ___ 1,2,3-Trichlor2Jlropane < 10 < 10 <2.0 na 

. 1,2,4-Jrichlorobenzene < 5.0 < 5.0 < 1.0 na • 1,2,4-Trimethylbenzene . < 5.0 < 5.0 < 1.0 na 
F" 

___ l ,2-Dibromo-3-chloropropane ... < 10 < 10 <2.0 na ... 
1,2-Dibromoethane (EDB) < 5.0 < 5.0 < 1.0 na . , ... 

1111 
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-Dichloropro.E_ane < 5.0 < 5.0 < 1.0 na 

""' 
1,4-Dichlorobenzene 7500 < 5.0 < 5.0 < 1.0 na 

1-Methytnaphthalene _ <20 <20 <4.0 na 

... 2,?-Dichlonipropane < 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 
e" = =~,-~,~=-~~«~-----,,,, 

"' :Z-Methyln~phthalene <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-?-pentanone < 50 < 50 < 10 na 
~ Acetone 500 76 72 na 

Benzene 500 < 5.0 < 5.0 < 1.0 na 
«-~-,-~--~-, .. Bromobenzene < 5.0 < 5.0 < 1.0 na 

'-~ ,----~-x="~= » 

Bromodichloromethane < 5.0 < 5.0 < 1.0 na 

"'' 
«==«--~~--

< 5.0 
·-----

Bromoform < 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 <50 < 5.0 < 1.0 na --- ---- ---, _,, 

... Chloromethane < 15 < 15 <3.0 na 
,,,,,e=,,=,«<ss,s-~,,, ~ 

cis-1,2-DCE < 5.0 < 5.0 < 1.0 na ... ...... 
c_is-1}-I.:>Lc~Ioi:opropene < 5.0 < 5.0 < 1.0 na 

"" Dibromochloromethane < 5.0 < 5.0 < 1.0 na -·-----.. Dibromomethane < 5.0 < 5.0 < 1.0 na ' ------ ,,, ---,-» 
Dichlorodifluoromethane < 5.0 < 5.0 < 1.0 na 
S',-'-,xw'-x,,-,,~,e 

... Ethylbenzene < 5.0 < 5.0 < 1.0 na 

Hexachlorobutadiene 500 < 5.0 < 5.0 < 1.0 na 

!Ill Isopropylbenzene < 5.0 < 5.0 < 1.0 na 

Met~y!. tert~bt1tyl ether (MTBE) < 5.0 < 5.0 < 1.0 na 
,., J11et~_yleI1e Chloride < 15 < 15 < 3.0 na 

Naphthalene ____ . < 10 < 15 <2.0 na -· .. n~Bt1tylbenz~~e . < 15 < 5.0 < 1.0 na 

n-Propy~benzene < 5.0 < 10 <3.0 na 
,,,;i; 

• 
... 
.. 
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• Table 3 

.. Injection Well 
2015 Quarterly Analytical Summary .. 

Toxicity 
Characteristics 1st 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-Bu_!ylbenzene < 5.0 < 5.0 < 1.0 na --
... Tetrachloroethene(PCE) .. < 5.0 < 5.0 < 1.0 na 

··-·· • 
Toluene < 5.0 < 5.0 1.5 na 

--><, _,,,,_,_<,,s-_,,_ ' '--"-,,,- % ' ,,,,_ 

•.•• trans-1,l-DCE ····--·-·· __ < 5.0 < 5.0 < 1.0 na 
--···· .. 

_tr_!lll__ii:!}-Dichloroprc,pene < 5.0 < 5.0 < 1.0 na .... 
Trichloroethene_ (TCE) < 5.0 < 5.0 < 1.0 na 

... • 
Trichlorofluoromethane < 5.0 < 5.0 < 1.0 na 
«" '" "" =----"=V ---~»pv=< 

.. 
_Vinyl chloride 200 < 5.0 < 5.0 < 1.0 na 

Xylenes, Total < 7.5 < 7.5 < 1.5 na 
Semi-Volatile Organic Compounds (ug!L) 

1,2,4-Trichlorobenzene. < 10 < 10 < 10 na 

1,2-Dichlorobenzene. < 10 < 10 < 10 na 

!_,_3_~I)L<::hlorobenzen_e_ . < 10 < 10 < 10 na 
.. ,.. 

l_,4-Dichlorobenzene 7500 < 10 < 10 < 10 na 

1-Methylnaphthalene_ < 10 < 10 < 10 na 

. 2,4,5-Trichlorophenol _ < 10 < 10 < 10 na 
I·· 

2,4,6-Trichlorophenol 2000 < 10 < 10 < 10 na , . 
... 2,4-Dichlorophenol ... <20 <20 <20 na 

2,4-I)imethyphenol 17 < 10 < 10 na 

2,4-Dinitrophenol <20 <20 <20 na 
e--

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~Methyl~phthalene < 10 < 10 < 10 na 

2~Meth_x1phenol 55 14 < 10 na 

2-Nitroaniline < 10 < 10 < 10 na 
S <« «"N<«-==<-=<=,---

2-Nitrc,phenol __ .. < 10 < 10 < 10 na 

3,3' -Dichlorobenzidine < 10 < 10 < 10 na 

3+4-Methylphenol 79 48 < 10 na 

3-Nitroaniline < 10 < 10 < 10 na 
'e«,s==''"-'''""" _, 

4,~_::QJ:n~tro:2-methylphe11ol <20 <20 <20 na 

4-l:3r9111g_phenx! phenxl ether < 10 < 10 < 10 na 

4-Chloro:J:rn_ethylphenol < 10 < 10 < 10 na 1-,_,,, ____ 

4-Chloroaniline < 10 < 10 < 10 na 

4:C::hlorophenyl phenyl ether < 10 < 10 < 10 na -----·-· 
4-Nitroaniline < 10 < 10 < 10 na 

4-N\tro_phenol < 10 < 10 < 10 na 
'--·----·· 

Acenaphthene < 10 < 10 < 10 na 

Acenaphth)'.lene < 10 < 10 < 10 na --
Aniline < 10 < 10 < 10 na 
,,,-,,=,,w--=,,-,, ....... 

Anthracene < 10 < 10 < 10 na 

Azobenzene < 10 < 10 < 10 na 

Ben1:f li)_a11thracene < 10 < 10 < 10 na 

Benzo(a)pxre11e < 10 < 10 < 10 na 

Benzo(b )fluoranthene < 10 < 10 < 10 na 

Benzo(g
2
h,i)perxlene < 10 < 10 < 10 na ---

Benzo(k)fluoranthene < 10 < 10 < 10 na 

Benzoic acid <20 25 <20 na --
Be117:Xl_ li!C.Ohol < 10 < 10 < 10 na 

Bi~(2-chloroethoxx)methane < 10 < 10 < 10 na 

l:3is_(l:chloroethyl)ether < 10 < 10 < 10 na 

Bis(2-chloroisopropyl)ether < 10 < 10 < 10 na --· 

2 
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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 

~~~----·- N"-·-~< < . 
Chrysene .... < 10 < 10 < 10 na .... 

. .. ,,!2i£,e_nz(a,h)antJ:ira.c~11~ < 10 < 10 < 10 na . .. . 
Dibenzofuran < 10 < 10 < 10 na 

' '=><-=»~-" > =~=~=, ~ ,,. __ ._ .... 
Diethyl E!:1Qialate_ < 10 < 10 < 10 na 

. Dimethyiphthalate < 10 < 10 < 10 na .. 
Di-n~butyl phthalate < 10 < 10 < 10 na ... 

....... Di-n-octy1phthalate < 10 < 10 < 10 na ...• 
Fluoranthene < 10 < 10 < 10 na 

< "''"=="~- - ' .. ...... 
Fluorene < 10 < 10 < 10 na -,x~----· .. 
Hexachlorobenzene 130 < 10 < 10 < 10 na 

'»,-»=•>-A,-=---,~·<=•"»'> I· 

Hexachlorobutadiene 500 < 10 < 10 < 10 na 
-A=,--->»=-» . I· 

. Hexachlorocyclopentadiene < 10 < 10 < 10 na 
Hexachloroethane 3000 < 10 < 10 < 10 na ..... 
-- •'« ------'"" ., I·· 

Indeno(l,2,3-cd)pyrene < 10 < 10 < 10 na 

Iso£!lorone _. < 10 < 10 < 10 na 

!::I aphthalene < 10 < 10 < 10 na 
Nitrobenzene 2000 < 10 < 10 < 10 na 
'"""'=~---·· 

.. N-Nitrosodimetllylamine .. < 10 < 10 < 10 na ,. 
_N-Nitrosodi-n-propylamine < 10 < 10 < 10 na 

'"» 

N-N itrosodiphenylamine < 10 < 10 < 10 na 

Pentachlowphenol 100000 <20 <20 <20 na 
Phenanthrene < 10 < 10 < 10 na 

<ss,==-"=·=~« ' 

Phenol 21 < 10 < 10 na 
----•-«•<-«<S 

. Pyrene ... < 10 < 10 < 10 na 
Pyridine 5000 < 10 < 10 < 10 na 

General Chemistry (mg!L unless otherwise stated) 
Specific Conductance (umhoslcm) 2900 4900 2000 na ·-
Chloride 950 1400 480 na 
Sulfate 48 9.5 65 na 

Total Dissolved Solids 2290 2890 1220 na - ~--,~---
p!:{_(pH Units) 7.19 6.94 7.45 na ·-_,_,, ___ , 
Bi£aI"bCJI1ate (As CaC03) 300 358.6 274.6 na 

C:aI"~onate (As CaC03) <2.0 < 2.000 <2.000 na ---- ,,,,=-----
Calcium 180 300 120 na 

Magnesjllm 38 57 28 na 
·-·· 15 -· ·-· ----~----··· ---------··--

Potassium 21 7.7 na 

Sodium 560 750 280 na 
---~-- ,•>«A<~< 

Total Alkalinitv (as CaC03) 300 358.6 274.6 na 
Total Metals (mg!L) 

Arsenic 5.0 < 0.020 < 0.020 < 0.020 na 
••x·----·» "' ·- ----

Barium 100.0 0.36 0.44 0.27 na 
. -- - --

Cadmium 1.0 < 0.0020 < 0.0020 < 0.0020 na 

Chromium 5.0 < 0.0060 < 0.0060 < 0.0060 na 

Lead 5 < 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 

s,,_ .. 

Mercury 0.2 < 0.00020 < 0.00020 < 0.0010 na 

fanitability, Corrosivity, and Reactivity 
Rea(;__t!ve_ Cyanide (mg!L) < 0.0200 < 1.00 < 1.00 na ·--
Reactive Sulfide (mgL) < 0.450 0.87 < 1.0 na 

~--=~-~w~, • '., -
I~njt~b_i_ljty CF) . < 140° F >200 >200 >200 na - ·-
Corrosivitv (ph Units) < 2 or> 12.5 7.22 7.17 7.36 na 

Notes: 
na = well shut down 

3 
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NEW :MDEXJICO JENJERGY9 :MDINJEJlWL§ 
& NAllntML RJE§OUl~(CJE§ DlElFAlR(JrMENT 

OIL CONSERVATION DIVISION 
AZTEC DISTRICT OFFICE 

1000 RIO BRAZOS ROAD 
AZTEC NM 87410 

(505) 334-6178 FAX: (505) 334-6170 
http:1/emnrd.state.nm.us/ocd/District lll/3dislric.htm 

D!LcoNs 
-DIVD1s 

BRADENHEAD TEST REPORT · S[p. 7: 3 
. . (submit 1 copy to abo~dressb. . ~ 2 Z0/5 -

DateofTest' . 9- ;J.'J.-P Operal(!f ~&4~,5 API#30-0 fy Z9ooz. 
Property Nrun;t) '¥.tJSw ~ell No. I Location: Unit1 Scction'l 1 Township i '1 RJJngc .LL 
Well Status(Shut-In or Producing) Initial PSI: Tubing@.!ip Intermediaf .:J/A Casing_/Q Bradenhead 0 

OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH 

PRESSURE 
Testing Bradenhead INTERM 

Int Cs Int Csg 
TIME 
5min 

10 min 

I5min 

20min 

25 min 

Stea dy Flow 

Sur ges 

FLOW CHARACTERISTICS 
BRADENHEAD . INTERMEDIATE 

Dow n to Nothing / 

Not 

Gas 

hing 

/ 

.. 30min Gas & Water 

Wat er 

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

CLEAR~~ FRESH SALTY SULFUR BLACK 

5 MINUTE SHUT-IN PRESSURE BRADENHEAD V INTERMEDIAT~ 

(Position) 

E-mail address __________ _ 
. " 
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Submit l Copy To Appropriate District 
Office 
Dimial- {S7S) 393-6161 
l 62S N. French Dr., Hobbs, NM 88240 
~-{S7S) 748-1283 
811 S. First St, Artesia, NM 88210 
D.i.sloo.lll- {SOS) 334-6178 
1000 Rio Bl'82.0S Rd, Aztec, NM 87410 
District N - (SOS) 476-3460 
1220 S. St Francis Dr., Santa Fe, NM 
87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

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-10 l) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oil Well D Gas Well rgj Other -(Disposal Well) 
2. Name of Operator San Juan Refining Co. / Western Refining Southwest, Inc. -
Bloomfield Terminal 
3. Address of Operator 
# 50 Road 4990, Bloomfield, NM, 87413 

4. Well Location 

WELLAPINO. 
30-045-29002-00 

Form C~103 
Revised Au l, 2011 

5. Indicate Type of Lease 
STATE D FEE rgj 

6. State Oil & Gas Lease No. 
NIA 

7. Lease Name or Unit Agreement Name 
Disposal 

8. Well Number: #001 

9. OGRIDNumber: 037218 

10. Pool name or Wildcat: 
Blanco/Mesa Verde 

Unit Letter_I_: __ 2442 __ feet from the south line and 1250 
Section 27 Townshi 29 N Range 11 W 

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: 
PERFORM REMEDIAL WORK O PLUG AND ABANDON 0 
TEMPORARILY ABANDON O CHANGE PLANS 0 
PULL OR ALTER CASING O MULTIPLE COMPL 0 
DOWNHOLE COMMINGLE 0 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK O ALTERING CASING 0 
COMMENCE DRILLING OPNS.0 PANDA 0 
CASING/CEMENT JOB 0 

OTHER: Annual MIT, Bradenhead, 181 OTHER: 0 
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 . 

TITLE.~......,E=nvrr...,·=o=nm=e=ntal=-'C=o=o=rd=in=at=o=r~--'DA TE 

Type or print name Matthew Krakow E-mail address: matt.krakow@wnr.com PHONE: 505-632-4 l 69 
For State Use Only 

APPROVEDBY: ~f ~ ...-:::::::::TIE t'"'vh·•~""'&nh./ f~tKM-v'°' 
Conditions of Approval (if an ): 

DATE 
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Submit 1 Copy To Appropriate District 
Office 
District I- (575) 393-6161 
1625 N. French Dr., Hobbs, NM 88240 
District II - (575) 748-1283 
Sil S. First St., Artesia, NM 88210 
District III - (505) 334-6178 
1000 Rio Brazos Rd., Aztec, NM 87410 
District IV - (505) 476-3460 
1220 S. St. Francis Dr., Santa Fe, NM 
87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

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 
PROPOSALS.) 

1. Type of Well: Oil Well D Gas Well [8J Other- (Disposal Well) 
2. Name of Operator: San Juan Refining Co./ Western Refining Southwest, Inc. -
Bloomfield Terminal 
3. Address of Operator 
#50 Road 4990, Bloomfield, NM, 87413 

4. Well Location 

WELLAPINO. 
30-045-29002-00 

Form C-103 
Revised Jul 18, 2013 

5. Indicate Type of Lease 
STATE D FEE [8J 

6. State Oil & Gas Lease No. 
NIA 

7. Lease Name or Unit Agreement Name 

Dis osal 
8. Well Number: #001 

9. OGRlD Number: 037218 

10. Pool name or Wildcat 
Blanco/Mesa Verde 

Unit Letter I : 2442 ------ feet from the __ South __ line and 1250 __ feet from the East __ line 

County Section 27 Township 29N Range 11 W NMPM San Juan ------~'---------=---------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: 
PERFORM REMEDIAL WORK 0 PLUG AND ABANDON 0 
TEMPORARILY ABANDON O CHANGE PLANS 
PULL OR ALTER CASING O MULTIPLE COMPL 
DOWNHOLE COMMINGLE 0 
CLOSED-LOOP SYSTEM 0 

D 
D 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK O ALTERING CASING 0 
COMMENCE DRILLING OPNS.0 PANDA (81 
CASING/CEMENT JOB 0 

OTHER: 0 OTHER: 0 
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 2647 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 a 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 17 48' 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 #6 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" Ni 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'. Sting out. 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 sel Weatherford CR at 2700'. Spot plug #2 with calculated TOC at 2647'. Displace with 15.2 mud. POH. Reverse circulate clean. RU A
Plus wtreline. Perforate 3 HSC squeeze holes at 2390'. Casing started nowing from squeeze holes. SI 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 dean. RD. SDFD. 

10/29115 Travel to location. Spot in and RU cement equipment. TIH and tag TOC at 2180'. Circulate well dean. 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" Ni 107° 58' 26" W. RD and MOL. P&A Oos witness bv M. Kuehling w/ NMOCD 

I 
. Approved for plugging of wellbore only. icbNs DIV DI St 3 

Spud Date: Rig ll Liability under bond is retained pending _J · ' 
'-----=-----------' Receipt of C-103 (Subsequent Report of Well NOV. 0 S ln\t. 

Plugging) which may be found @ OCD web II U J 
~-~-~~~--=~-~--'"""':=--"'.".-----~ page under forms 
I hereby certify that 1s true and complet d tate sf d 

Type or print name. :::S:t.. .... ,-f.ra -,;.JJ,.., 
For State Use OnM 
APPROVED BY: ~ 
Conditions of Approval (if any): 

www.emnr .s .u oc 

DATE /I ke.h" 1 ,-
/ 1 

E-mail address: j o~'-'-"' t.\6 <...c."'J• 11 ci- PHONE: ~OS'·:JZCJ~/7'1~ 

DfPUTY OJL8 GAS lkSPECfJR 
TITLE ___ II_I_ST_R_I_CT __ l3 ___ DATE~/.:J~/J~1~fi~5::~-
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.. 

"' 

-• 

.. 

04ca 
· . Ws.h,va 
S£p. 0 'IS7: ~ State ofNew Mexico FomiC-103 Submit !'Copy To Appropriate District 

Office 
District I - (S7S) 393-6161 

. ~s ." 
Energy, Minerals and Natural Resources .• · --"?.:.J.LJ~-----=R=e:.:.:vi::::sed=.:.A==u==..:1,,_,.=;20:..:1c.:-.1 

WE APINO. 162S N. French Dr., Hobbs, NM 88240 
Qi&i£tll- (S7S) 748-1283 
811 S. Fust St, Artesia, NM 88210 
DistrictJIJ-(505)334-6178 . 
tOOO Rio Brazos Rd., Aztec, NM 87410 
I!imigjy-(505) 476-3460 
1220 S. St. Francis Dr., Santa Fe, NM 
87505 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

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 
PROPOSALS.) 
1. Type ofWell: Oil Well O Gas Well cg) Other-(Disposal Well) 
2. Name of Operator San Juan Refining Co./ Western Refining Southwest, Inc. -

· Bloomfield Refine 
3. Address of Operator 
# 50 Road 4990, Bloomfield, NM, 87413 

4. Well Location 

30-045-29002-00 
5. · [ndicate Type of Lease 

STA TE O FEE . [8] 
6~ State Oil & Gas Lease No. · 
NIA 

7. Lease Name or Unit AgreementName 
· Disposal · 

8. Well Number: #001 

9. OGRID Number: 037218 

_ 10. Pool name or Wildcat: 
. Blanco/Mesa Verde 

Unit Letter_I _: __ 2442 __ feet from the south line and 1250 feet from the __ East line 

Section 27 Townshi 29 N Ran e 11 W NMPM 
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 REPORTOF: 
PERFORM REMEDIAL WORK O PLUG AND ABANDON 0 
TEMPORARILY ABANDON O CHANGE PLANS 0 

REMEDIAL WORK O ALTERING CASING 0 
COMMENCE DRILLING OPNS.0 P AND A 0 

PULL OR ALTER CASING O MULTIPLE COMPL 0 CASING/CEMENT JOB 0 
DOWNHOLE COMMINGLE 0 

OTHER: Troubleshoot in'ection well roblem O OTHER: D 
13. Describe proposed e>r completed operations. (Clearly state all pertinent details, and.give pertinent dates, including estimated date 

ofstarti!]gany 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 is going to pressure test the tubing on the Class I injection well referenced 
above. The test would consist of setting a plug using a wireline rig and pressurizing the tubing to determine its integrity in respo~e to the 
recent MIT failure. The tests will be perfonned on Thursday, September 25th, 2015. -

Spud Date: Ri~ Release Date: 

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

SIGNA~~ TITLE Bnvkonmem"1Co- DATE 

E-mail address: rilatt.krakow@wnr.com PHONE: 505-632-4169 

SEP 2 5 2015 
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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 I 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, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

1502723-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1502723 

Date Reported: 3/16/2015 

Client Sample ID: Injection Well 

Collection Date: 2/17/2015 11 :20:00 AM 

Received Date: 2/18/2015 8:00:00 AM 

Analyses Result RL Qual Units OF 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 2/18/20152:41:53PM R24392 

EPA METHOD 7470: MERCURY Analyst: MMD 

Mercury ND 0.00020 mg/L 2/26/2015 9:17:02 AM 17887 

EPA 60108: TOTAL RECOVERABLE METALS Analyst: ELS 

Arsenic ND 0.020 mg/L 2/21/2015 12:09:42 PM 17834 

Barium 0.36 0.020 mg/L 2/21/2015 12:09:42 PM 17834 

Cadmium ND 0.0020 mg/L 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 2/21/2015 12:09:42 PM 17834 

Lead ND 0.0050 mg/L 2/21/2015 12:09:42 PM 17834 

Magnesium 38 1.0 mg/L 2/21/2015 12:09:42 PM 17834 

Potassium 15 1.0 mg/L 2/21/2015 12:09:42 PM 17834 

Selenium ND 0.050 mg/L 2/21/2015 12:09:42 PM 17834 

Silver ND 0.0050 mg/L 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 µg/L 2/23/2015 4:43: 18 PM 17825 

Acenaphthylene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Aniline ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Anthracene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Azobenzene ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

Benz(a)anthracene ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

Benzo(a)pyrene ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

Benzo(b)fluoranthene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Benzo(g,h,i)perylene ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

Benzo(k)fluoranthene ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

Benzoic acid ND 20 µg/L 2/23/2015 4:43:18 PM 17825 

Benzyl alcohol ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Bis(2-chloroethoxy)methane ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Bis(2-chloroethyl)ether ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Bis(2-chloroisopropyl)ether ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

Bis(2-ethylhexyl)phthalate ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

4-Bromophenyl phenyl ether ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Butyl benzyl phthalate ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Carbazole ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

4-Chloro-3-methylphenol ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

4-Chloroaniline ND 10 µg/L 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. B Analyte detected in the associated Method Blank 

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

1 Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 1 of 19 
0 RSD is greater than RSD!imit 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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- Analytical Report 

Lab Order 1502723 
All 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 

.. 2-Chloronaphthalene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

2-Chlorophenol ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

4-Chlorophenyl phenyl ether ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Chrysene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 
4 Di-n-butyl phthalate ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Di-n-octyl phthalate ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Dibenz(a,h)anthracene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Dibenzofuran ND 10 µg/L 2/23/2015 4:43:18 PM 17825 .,,, 
1,2-Dichlorobenzene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

1,3-Dichlorobenzene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

1,4-Dichlorobenzene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 .. 3,3 · -Dichlorobenzidine ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Diethyl phthalate ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Dimethyl phthalate ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

2 ,4-Dichlorophenol ND 20 
1l!Ji 

µg/L 2/23/2015 4:43:18 PM 17825 

2,4-Dimethylphenol 17 10 µg/L 2/23/2015 4:43:18 PM 17825 

4,6-Dinitro-2-methylphenol ND 20 µg/L 2/23/2015 4:43:18 PM 17825 

2,4-Dinitrophenol ND 20 µg/L 2/23/2015 4:43:18 PM 17825 

2,4-Dinitrotoluene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

2,6-Dinitrotoluene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Fluoranthene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Fluorene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Hexachlorobenzene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Hexachlorobutadiene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Hexachlorocyclopentadiene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Hexachloroethane ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

lndeno(1,2,3-cd)pyrene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

·• lsophorone ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

" 
1-Methylnaphthalene ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

2-Methylnaphthalene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

2-Methylphenol 55 10 µg/L 2/23/2015 4:43:18 PM 17825 

3+4-Methylphenol 79 10 µg/L 2/23/2015 4:43:18 PM 17825 

"' N-Nitrosodi-n-propylamine ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

N-Nitrosodimethylamine ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

N-Nitrosodiphenylamine ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Naphthalene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 .. 
2-Nitroaniline ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

3-Nitroaniline ND 10 µg/L 2/23/2015 4:43:18 PM 17825 ,., 
4-Nitroaniline ND 10 µg/L 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 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 19 

0 RSD is greater than RSD!imit 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. 

CLIENT: W estem Refining Southwest, Inc. 

Project: Injection Well 2-17-15 

Lab ID: 1502723-001 Matrix: AQUEOUS 

Analytical Report 
Lab Order 1502723 

Date Reported: 3/16/2015 

Client Sample ID: Injection Well 

Collection Date: 2/17/2015 11 :20 :00 AM 

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 µg/L 2/23/2015 4:43:18 PM 17825 

2-Nitrophenol ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

4-Nitrophenol ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Pentachlorophenol ND 20 µg/L 2/23/2015 4:43:18 PM 17825 

Phenanthrene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Phenol 21 10 µg/L 2/23/2015 4:43:18 PM 17825 

Pyrene ND 10 µg/L 2/23/2015 4:43: 18 PM 17825 

Pyridine ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

1,2,4-Trichlorobenzene ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

2,4,5-Trichlorophenol ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

2 ,4,6-Trichlorophenol ND 10 µg/L 2/23/2015 4:43:18 PM 17825 

Surr: 2-Fluorophenol 42.5 17.6-104 %REC 2/23/2015 4:43:18 PM 17825 

Surr: Phenol-d5 52.5 17.7-89.9 %REC 2/23/2015 4:43:18 PM 17825 

Surr: 2,4,6-Tribromophenol 62.3 16.3-122 %REC 2/23/2015 4:43:18 PM 17825 

Surr: Nitrobenzene-d5 83.4 45.3-117 %REC 2/23/2015 4:43:18 PM 17825 

Surr: 2-Fluorobiphenyl 72.8 43-113 %REC 2/23/2015 4:43:18 PM 17825 

Surr: 4-Terphenyl-d14 43.6 47.6-122 s %REC 2/23/2015 4:43: 18 PM 17825 

EPA METHOD 8260B: VOLATILES Analyst: cadg 

Benzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Toluene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Ethylbenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Methyl tert-butyl ether (MTBE) ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

1,2,4-Trimethylbenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

1,3,5-Trimethylbenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

1,2-Dichloroethane (EDC) ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
1,2-Dibromoethane (EDB) ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Naphthalene ND 10 µg/L 5 2/26/2015 12:27:45 PM R24544 

1-Methylnaphthalene ND 20 µg/L 5 2/26/2015 12:27:45 PM R24544 

2-Methylnaphthalene ND 20 µg/L 5 2/26/2015 12:27:45 PM R24544 

Acetone 500 50 µg/L 5 2/26/2015 12:27:45 PM R24544 

Bromobenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Bromodichloromethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Bromoform ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Bromomethane ND 15 µg/L 5 2/26/2015 12:27:45 PM R24544 

2-Butanone ND 50 µg/L 5 2/26/2015 12:27:45 PM R24544 

Carbon disulfide ND 50 µg/L 5 2/26/2015 12:27:45 PM R24544 

Carbon Tetrachloride ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Chlorobenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Chloroethane ND 10 µg/L 5 2/26/201512:27:45 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 

0 RSD is greater than RSDlimit 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 
Page 3 of 19 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 

... 

1111' 

.. 

.. 

., 

• 

• 

• 

• 

., 

• 

.. 



"" 

.. 

... 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 Qua) Units DF Date Analyzed Batch 

.,, EPA METHOD 8260B: VOLATILES Analyst: cadg 

Chloroform .. ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
Chloromethane ND 15 µg/L 5 2/26/2015 12:27:45 PM R24544 

... 2-Chlorotoluene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
4-Chlorotoluene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

,1 cis-1,2-DCE ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
cis-1,3-Dichloropropene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

.... 1,2-Dibromo-3-chloropropane ND 10 µg/L 5 2/26/2015 12:27:45 PM R24544 
Dibromochloromethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

""' Dibromomethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

.. 1,2-Dichlorobenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
1,3-Dichlorobenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

'"II 1,4-Dichlorobenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
Dichlorodifluoromethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
1 , 1-Dichloroethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
1, 1-Dichloroethene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 .... 
1,2-Dichloropropane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

.. 1,3-Dichloropropane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
2,2-Dichloropropane ND 10 µg/L 5 2/26/2015 12:27:45 PM R24544 

• 1, 1-Dichloropropene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
Hexachlorobutadiene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
2-Hexanone ND 50 µg/L 5 2/26/2015 12:27:45 PM R24544 
lsopropylbenzene ND 5.0 ... µg/L 5 2/26/2015 12:27:45 PM R24544 
4-lsopropyltoluene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

.. 4-Methyl-2-pentanone ND 50 µg/L 5 2/26/2015 12:27:45 PM R24544 

Methylene Chloride ND 15 µg/L 5 2/26/2015 12:27:45 PM R24544 
,JIii n-Butylbenzene ND 15 µg/L 5 2/26/2015 12:27:45 PM R24544 

n-Propylbenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 .. sec-Butyl benzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
Styrene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

"" tert-Butylbenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
1, 1, 1,2-Tetrachloroethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

1, 1,2,2-Tetrachloroethane ND 10 µg/L 5 2/26/2015 12:27:45 PM R24544 

"' Tetrachloroethene (PCE) ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

trans-1,2-DCE ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

trans-1, 3-Dichloropropene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

1,2,3-Trichlorobenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 ... 
1,2,4-Trichlorobenzene ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

1, 1, 1-Trichloroethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 
1, 1,2-Trichloroethane ND 5.0 µg/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 4 of 19 

0 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. 

CLIENT: 

Project: 

Lab ID: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

1502723-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1502723 

Date Reported: 3/16/2015 

Client Sample ID: Injection Well 

Collection Date: 2/17/2015 11 :20:00 AM 

Received Date: 2/18/2015 8:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: cadg 

Trichloroethene (TCE) ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Trichlorofluoromethane ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

1,2,3-Trichloropropane ND 10 µg/L 5 2/26/2015 12:27:45 PM R24544 

Vinyl chloride ND 5.0 µg/L 5 2/26/2015 12:27:45 PM R24544 

Xylenes, Total ND 7.5 µg/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-dB 98.7 70-130 %REC 5 2/26/2015 12:27:45 PM R24544 

SM25108: SPECIFIC CONDUCTANCE Analyst: JRR 

Conductivity 2900 0.010 µmhos/cm 2/18/2015 12:49:27 PM R24379 

SM4500-H+B: PH Analyst: JRR 

pH 7.19 1.68 H pH units 2/18/2015 12:49:27 PM R24379 

SM23208: ALKALINITY Analyst: JRR 

Bicarbonate (As CaC03) 300 20 mg/L CaC03 2/18/2015 12:49:27 PM R24379 

Carbonate (As CaC03) ND 2.0 mg/L CaC03 2/18/2015 12:49:27 PM R24379 

Total Alkalinity (as CaC03) 300 20 mg/L CaC03 2/18/2015 12:49:27 PM R24379 

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS 

Total Dissolved Solids 2290 40.0 mg/L 2/19/2015 3:19:00 PM 17793 

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 19 
0 RSD is greater than RSDlimit p Sample pH Not In Range 

R RPO outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 
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Client: 

Anatek Labs, Inc. 
1282 Atturas Drive • Moscow, ID 83843 • (208) 883-2839 • Fax (208) 882-9246 • email moscow@anateklabs.com 

504 E Sprague Ste. D • Spe>kane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • emall spokane@anateklabs.com 

Batch#: 150219026 
Address: 

HALL ENVIRONMENTAL ANALYSIS LAB 
4901 HAWKINS NE SUITE D 
ALBUQUERQUE, NM 87109 

Project Name: 1502723 

Attn: ANDY FREEMAN 

Analytical Results Report 

Sample Number 

Client Sample ID 
Matrlx 
Comments 

150219026-001 Sampling Date 2/17/2015 
1502723-001E / INJECTION WELL 

DatemmeRecelved 2/19/2015 1:20PM 
Sampling Time 11 :20 AM 

water Sample Location 

Parameter Result Units PQL Analysis Date 

Cyanide (reactive) 
Flashpoint 
pH 
Sulfide 

Reactive sulfide 

Authorized Signature 

MCL EPA's Maximum Contaminant Level 
ND Not Detected 
PQL Practical Quantlt!ltion Limit 

ND 
>200 
7.13 

ND 
ND 

mg/L 0.02 
"F 

ph Units 
mgll 0.45 
mg/L 0.45 

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

2/24/2015 
2/2512015 
2/20/2015 
3/3/2015 
3/3/2015 

Analyst Method 

CRW SW846CH7 

KFG EPA 1010 

KJS SM4500pH-B 

HSW SM4500S2F 

HSW SW846CH7 

C.rtificatlcns held by Anatek Labs ID: EPA:ID00013; AZ:0701; C0:1000013; FL(N8.AP):Ea7B93; ID:IDOOD13; MT;Cl:RT0028; NM: 1000013; 0R:ID200D01-002; WA:CS95 
Certifk:at!Dna held by Anatak Labs WA: EPA:WA00169; ID:WA00169; WA:C585; MT:Cart0095; FL(NELAP): E871D99 

Quallfler 

Monday, March 09, 2015 Page 1 of 1 



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 

4901 HAWKINS NE SUITE D 

ALBUQUERQUE, NM 87109 

Batch #: 150219026 

Address: 

Attn: ANDY FREEMAN 

Lab Control Sample 

Parameter 
Sulfide 
Reactive sulfide 
Cyanide (reactive) 

Matrix Spika . 

Sample Number Parameter 
150219026-001 Reactive sulfide 
150219026-001 Cyanide (reactive) 

Matrix Spike Dupllcate 

Parameter 

Cyanide (reactive) 

Method Blank 

Parameter 
Cyanide (reactive) 
Reactive sulfide 
Sulfide 

AR 
ND 
PQL 
RPO 

Comments: 

Acceptable Range 
Not Detected 
PractiCal Qll8!\titalion Umlt 
Relelive Percentage Difference 

Project Name: 1502723 

Analytical Results Report 
Quality Control Data 

LCS Result 
0.200 

0.200 

0.488 

MSD 
Re&wt 
0.955 

Units LCSSplke %Rec 
mglL 
mglL 

mglL 

Sample 
Result 

ND 

ND 

Units 

mg/L 

MS 
Result 
0.727 

0.953 

MSD 
Spika 

1 

Result 
ND 
ND 
ND 

0.2 

0.2 

0.5 

100.0 

100.0 

97.6 

Units 

mglL 

mg/l 

%Rae 
95.5 

Units 
mg/L 
mg/L 

mg/I.. 

AR%Rec 
70-130 

70-130 

80-120 

MS 
Spike %RK 
0.91 79.9 

1 95.3 

AR 
%RPO o/oRPD 

0.2 0-25 

PQL 
1 
1 

0.05 

PrapDate Analysis Date 
3/3t2015 3/3/2015 
3/3/2015 3/3/2015 

2/2412015 2124/2015 

AR 
%Rec: PrepDate Analysis Date 
70-130 3/3/2015 

80-120 2/24/2015 

Prep Date 

2/24/2015 

3/3/2015 

2/24/2015 

Analysis Date 
2/24/2015 

Prep Date Analysis Date 
2/24/2015 2/24/2015 

3/3/2015 3/3/2015 

3/3/2015 3/3/2015 

Certifications held by Anatak Labs ID: EPA:ID00013: AZ.1J701; CO:ID00013; Fl(NE1AP):E87893; l>:1000013; MT:CERT0028; NM: ID00013; OR;ID200001-002; WA:C595 
Certillcatlona hllld by Anal8k I.abs WA:. EPA:WA00169; 1D:WA00169; WA:CS85; MT:Cen0095: FL(NELAP): E871099 

Monday, March 09, 2015 Page 1 of 1 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID MB 

Client ID: PBW 

Prep Date: 

Western Refining Southwest, Inc. 

Injection Well 2-17-15 

SampType: MBLK 

Batch ID: R24392 

Analysis Date: 2/18/2015 

TestCode: EPA Method 300.0: Anions 

RunNo: 24392 

SeqNo: 718760 Units: mg/L 

WO#: 1502723 

16-Mar-15 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPO RPDLimit Qual 

Chloride 

Sulfate 

Sample ID LCS 

Client ID: LCSW 

Prep Date: 

Analyte 

Chloride 

Sulfate 

Qualifiers: 

ND 0.50 

ND 0.50 

SampType: LCS 

Batch ID: R24392 

Analysis Date: 2/18/2015 

TestCode: EPA Method 300.0: Anions 

RunNo: 24392 

Result 

4.8 

9.9 

PQL 

0.50 

0.50 

SPK value SPK Ref Val 

5.000 0 

10.00 0 

SeqNo: 718761 

%REC 

96.3 

98.6 

LowLimit 

90 

90 

Units: mg/L 

Highlimit 

110 

110 

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

%RPO 

E Value above quantitation range 

J Analyte detected below quantitation limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

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

R RPO outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 

RPDLimit Qual 

Page 6 ofl9 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1502723 

16-Mar-15 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

Sample ID SmL rb 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R24544 

Analysis Date: 2/26/2015 

Analyte 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1,2,4-Trimethylbenzene 

1,3,5-T rimethylbenzene 

1,2-Dichloroethane (EDC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1,3-Dichloropropene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2-Dichloropropane 

1,3-Dichloropropane 

2,2-Dichloropropane 

Qualifiers: 

Result PQL 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 4.0 

ND 4.0 

ND 10 

ND 1.0 

ND 1.0 

ND 1.0 

ND 3.0 

ND 10 

ND 10 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 3.0 

ND 1.0 

ND 1.0 
ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSD!imit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 24544 

SeqNo: 722682 

SPK Ref Val %REC Lowlimit 

Units: µg/L 

Highlimit %RPO RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 7 of19 
P Sample pH Not In Range 

RL Reporting Detection Limit 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc . 

Client: 

Project: 

Sample ID 5mL rb 

Client ID: PBW 

Prep Date: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

SampType: MBLK 

Batch ID: R24544 

Analysis Date: 2/26/2015 

TestCode: EPA Method 82606: VOLATILES 

RunNo: 24544 

SeqNo: 722682 Units: µg/L 

WO#: 1502723 

16-Mar-15 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

1, 1-Dichloropropene 

Hexachlorobutadiene 

2-Hexanone 

lsopropylbenzene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene Chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butyl benzene 

Styrene 

tert-Butylbenzene 

1, 1, 1,2-Tetrachloroethane 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (PCE) 

trans-1,2-DCE 

trans-1,3-Dichloropropene 

1,2,3-T richlorobenzene 

1,2,4-Trichlorobenzene 

1, 1, 1-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 

Surr: 1,2-Dichloroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-dB 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

9.9 

10 
10 

9.8 

1.0 

1.0 

10 

1.0 

1.0 

10 

3.0 

3.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.5 

10.00 

10.00 
10.00 

10.00 

99.2 

104 
104 

97.8 

70 
70 
70 

70 

130 

130 
130 

130 

Sample ID 100ng lcs SampType: LCS TestCode: EPA Method 8260B: VOLATILES 

RunNo: 24544 Client ID: LCSW 

Prep Date: 

Batch ID: R24544 

Analysis Date: 2/26/2015 SeqNo: 722684 Units: µg/L 

Highlimit Analyte 

Benzene 

Toluene 

Chlorobenzene 

Qualifiers: 

Result 

21 

21 

20 

PQL 

1.0 

1.0 

1.0 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPO outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value SPK Ref Val %REC 

20.00 0 104 

20.00 0 103 

20.00 0 102 

Lowlimit 

70 
70 
70 

130 

130 

130 

%RPO 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND 
p 

Not Detected at the Reporting Limit 

Sample pH Not In Range 

RL Reporting Detection Limit 

RPDLimit Qual 

Page 8 of 19 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

Sample ID 100ng Jes SampType: LCS 

Client ID: LCSW Batch ID: R24544 

Prep Date: Analysis Date: 2/26/2015 

Analyte Result PQL SPK value 

1, 1-Dichloroethene 22 1.0 20.00 

T richloroethene (TCE) 20 1.0 20.00 

Surr: 1,2-Dichloroethane-d4 10 10.00 

Surr: 4-Bromofluorobenzene 10 10.00 

Surr: Dibromofluoromethane 10 10.00 

Surr: Toluene-dB 10 10.00 

Qualifiers: 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPO outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 24544 

SeqNo: 722684 Units: µg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

0 112 75.6 144 

0 102 70 130 

101 70 130 

101 70 130 

102 70 130 

100 70 130 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 

RPDLimit 

1502723 

16-Mar-15 

Qual 

Page 9 of 19 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc . 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

Sample ID mb-17825 SampType: MBLK 

Client ID: PBW Batch ID: 17825 

Prep Date: 2/20/2015 Analysis Date: 2/23/2015 

Analyte Result PQL SPK value 

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-methylphenol ND 10 

4-Chloroaniline ND 10 

2-Chloron aphth al en e 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. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSD!imit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 24458 

SeqNo: 720293 Units: µg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 

RPDLimit 

1502723 

16-Mar-15 

Qual 

Page 10 of 19 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

Sample ID mb-17825 SampType: MBLK 

Batch ID: 17825 

Analysis Date: 2/23/2015 

Client ID: PBW 

Prep Date: 2/20/2015 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 24458 

SeqNo: 720293 Units: 1,19/L 

WO#: 1502723 

16-Mar-15 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-T richlorophenol 

Surr: 2-Fluorophenol 

Surr: Phenol-dS 

Surr: 2,4,6-Tribromophenol 

Surr: Nitrobenzene-dS 

Surr: 2-Fluorobiphenyl 

Surr: 4-Terphenyl-<i14 

Qualifiers: 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

180 

160 

160 

81 

82 

60 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSD!imit 

R RPO outside accepted recovery limits 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
20 
10 

10 
10 

10 

10 
10 

10 

S Spike Recovery outside accepted recovery limits 

200.0 

200.0 

200.0 

100.0 

100.0 

100.0 

89.4 

78.8 

78.9 

81.4 

82.2 

60.2 

17.6 

17.7 

16.3 

45.3 

43 

47.6 

104 
89.9 

122 

117 

113 

122 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 

RL Reporting Detection Limit 

Page 11 of 19 
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"" QC SUMMARY REPORT 
WO#: 1502723 

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

Client: Western Refining Southwest, Inc. 

... Project: Injection Well 2-17-15 

.. Sample ID lcs-17825 SampType: LCS TestCode: EPA Method 8270C: Semivolatiles 

4 Client ID: LCSW Batch ID: 17825 RunNo: 24458 

Prep Date: 2/20/2015 Analysis Date: 2/23/2015 SeqNo: 720294 Units: µg/L 

"" Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 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 15.7 86.9 

"' Pentachlorophenol 120 20 200.0 0 58.1 21.6 104 

Phenol 140 10 200.0 0 70.0 28.6 71.7 

Pyrene 56 10 100.0 0 56.0 54.2 128 

1,2,4-T richlorobenzene 62 10 100.0 0 62.0 40.9 101 .,. 
Surr: 2-Fluorophenol 140 200.0 71.0 17.6 104 

Surr: Phenol-d5 140 200.0 71.3 17.7 89.9 

Surr: 2,4,6-Tribromophenol 140 200.0 69.7 16.3 122 

"' Surr: Nitrobenzene-d5 70 100.0 70.5 45.3 117 

Surr: 2-Fluorobiphenyl 68 100.0 67.6 43 113 

Surr: 4-Terphenyl-d 14 51 100.0 50.9 47.6 122 

4 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: µg/L .. 
Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

"' Acenaphthene 82 10 100.0 0 81.7 47.9 114 24.2 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 22.5 

1,4-Dichlorobenzene 68 10 100.0 0 67.9 39.6 99.9 4.30 24.6 
-~ 

2,4-Dinitrotoluene 72 10 100.0 0 72.0 40.8 113 35.2 25.3 R 

40 
N-Nitrosodi-n-propylamine 75 10 100.0 0 75.2 51.2 111 11.1 23.6 

4-Nitrophenol 170 10 200.0 0 87.0 15.7 86.9 28.3 34.7 s 
... Pentachlorophenol 140 20 200.0 0 69.5 21.6 104 17.8 32.8 

Phenol 150 10 200.0 0 74.9 28.6 71.7 6.87 25.5 s 
,,,,; 

Pyrene 73 10 100.0 0 72.7 54.2 128 25.9 31.4 

1,2,4-T richlorobenzene 73 10 100.0 0 72.6 40.9 101 15.8 25.9 

Surr: 2-Fluorophenol 160 200.0 77.6 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 78.9 45.3 117 0 0 

Surr: 2-Fluorobiphenyl 81 100.0 81.0 43 113 0 0 
-I'll' 

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 ofl9 
0 RSD is greater than RSDlimit p Sample pH Not In Range 

R RPO outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

Sample ID lcsd-17825 

Client ID: LCSS02 

Prep Date: 2/20/2015 

SampType: LCSD 

Batch ID: 17825 

Analysis Date: 2/23/2015 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 24458 

SeqNo: 720295 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit 

Units: µg/L 

HighLimit %RPO 

Surr: 4-Terphenyl-d14 72 100.0 72.5 47.6 122 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 

0 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 

WO#: 

RPDLimit 

0 

1502723 

16-Mar-15 

Qual 

Page 13 ofl9 

"' 

... 

... 

"' 

.. 

• 

• 



"" 

" 
,,. 

.. 
1111 

.. 

.. 

... 

.. 

.. 

QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID 

Client ID: 

Prep Date: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

1502723-001c dup SampType: DUP 

Injection Well Batch ID: R24379 

Analysis Date: 2/18/2015 

TestCode: SM2510B: Specific Conductance 

RunNo: 24379 

SeqNo: 718418 Units: µmhos/cm 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Conductivity 2900 0.010 

Qualifiers: 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

0.349 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 

RPDLimit 

20 

1502723 

16-Mar-15 

Qual 

Page 14 of 19 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Mercury 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Mercury 

Qualifiers: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

MB-17887 SampType: MBLK 

PBW Batch ID: 17887 

2/25/2015 Analysis Date: 2/26/2015 

Result PQL SPK value 

ND 0.00020 

LCS-17887 SampType: LCS 

LCSW Batch ID: 17887 

2/25/2015 Analysis Date: 2/26/2015 

Result PQL SPK value 

0.0051 0.00020 0.005000 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA Method 7470: Mercury 

RunNo: 24523 

SeqNo: 722178 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

TestCode: EPA Method 7470: Mercury 

RunNo: 24523 

SeqNo: 722179 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

0 102 80 120 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 

RPDLimit 

RPDLimit 

1502723 

16-Mar-15 

Qual 

Qual 

Page 15 of 19 
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QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1502723 

16-Mar-15 

Client: 

Project: 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Lead 

Magnesium 

Potassium 

Selenium 

Silver 

Sodium 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Lead 

Magnesium 

Potassium 

Selenium 

Silver 

Sodium 

Qualifiers: 

Western Refining Southwest, Inc. 

Injection Well 2-17-15 

MB-17834 SampType: MBLK 

PBW Batch ID: 17834 

2/20/2015 Analysis Date: 2/21/2015 

Result PQL SPK value 

ND 0.020 

ND 0.020 

ND 0.0020 

ND 1.0 

ND 0.0060 

ND 0.0050 

ND 1.0 

ND 1.0 

ND 0.050 

ND 0.0050 

ND 1.0 

LCS-17834 SampType: LCS 

LCSW Batch ID: 17834 

2/20/2015 Analysis Date: 2/21/2015 

Result PQL SPK value 

0.52 0.020 0.5000 

0.49 0.020 0.5000 

0.49 0.0020 0.5000 

50 1.0 50.00 

0.50 0.0060 0.5000 

0.49 0.0050 0.5000 

49 1.0 50.00 

47 1.0 50.00 

0.50 0.050 0.5000 

0.11 0.0050 0.1000 

49 1.0 50.00 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA 601 OB: Total Recoverable Metals 

RunNo: 24435 

SeqNo: 719770 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

TestCode: EPA 6010B: Total Recoverable Metals 

RunNo: 24435 

SeqNo: 719771 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

0 104 80 120 

0 97.6 80 120 

0 98.8 80 120 

0 99.5 80 120 

0 99.2 80 120 

0 99.0 80 120 

0 98.7 80 120 

0 94.2 80 120 

0 100 80 120 

0 106 80 120 

0 97.4 80 120 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Pagel6ofl9 
P Sample pH Not In Range 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

Sample ID 1502723-001c dup SampType: DUP 

Client ID: Injection Well Batch ID: R24379 

Prep Date: Analysis Date: 2/18/2015 

TestCode: SM4500-H+B: pH 

RunNo: 24379 

SeqNo: 718422 Units: pH units 

WO#: 1502723 

16-Mar-15 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

pH 7.22 1.68 

Qualifiers: 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPO outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 

RL Reporting Detection Limit 

H 

Page 17 ofl9 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID mb-1 

Client ID: PBW 

Prep Date: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

SampType: MBLK 

Batch ID: R24379 

Analysis Date: 2/18/2015 

TestCode: SM2320B: Alkalinity 

RunNo: 24379 

SeqNo: 718434 Units: mg/L CaC03 

WO#: 1502723 

16-Mar-15 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Total Alkalinity (as CaC03) 

Sample ID lcs-1 

Client ID: LCSW 

Prep Date: 

ND 20 

SampType: LCS 

Batch ID: R24379 

Analysis Date: 2/18/2015 

TestCode: SM2320B: Alkalinity 

RunNo: 24379 

SeqNo: 718435 Units: mg/L CaC03 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Total Alkalinity (as CaC03) 80 20 80.00 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 

0 RSD is greater than RSD!imit P Sample pH Not In Range 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 

RPDLimit Qual 

Page 18 of19 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2-17-15 

Sample ID MB-17793 

Client ID: PBW 

Prep Date: 2/18/2015 

SampType: MBLK 

Batch ID: 17793 

Analysis Date: 2/19/2015 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 24408 

SeqNo: 718999 Units: mg/L 

WO#: 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit 

Total Dissolved Solids 

Sample ID LCS-17793 

Client ID: LCSW 

Prep Date: 2/18/2015 

ND 20.0 

SampType: LCS 

Batch ID: 17793 

Analysis Date: 2/19/2015 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 24408 

SeqNo: 719000 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit 

Units: mg/L 

Highlimit %RPO RPDLimit 

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 

1502723 

16-Mar-15 

Qual 

Qual 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 19 of19 
0 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 

AJb11q11t!rq11o!, N.111!7/(}9 Sample Log-In Check List 
rn. · .5115-J./5-J97.5 /'A.I': JOj.J./J-.//07 

U'ebsite: 11·n1.- hali,m,·immni-111al.c,111t 

Client Name: Western Refining Southw Work Order Nurnb@r. 1502723 

', -· r .· ,'"lr1 
Receiveo b'J/da~_--:_;f.. ~ i' 

Logged By. Ashley Gallegos 

Completed By: Ashley Gallegos 

2118/2015 8:00:00 AM 

2f18/2015 8:45:45 AM 

Review1ro By: Q S o?-]lS I 16 
Chain of Custody 

1. Cu-stody sea Is intact on sample botlJe5? 

2. Is Chain of Custody comple1e? 

3. How was lhe $ample delivered? 

4. Was an attempt made to ecol tile $Elmple:J? 

5. Were .!II i;arnp~"' ret.eivoo al a lenl)eralure of ;.o• c to o.o•c 

6. Sample(s) in proper conh1iner(s)? 

7. Sufficient sample volume ror indicaled test(s)? 

8. Are samples (except VOA and ONG) l)fqJef1y preseNed? 

9. Was presef\lawe added to bottles? 

10.VOA vials have zero headspace? 

11 . Were any sampl& containers recei\'ecl broken? 

12.ooes paperwolk matd1 bottle 1.alJels? 
(Note discrepancies on cnain or Ct1$tooy:, 

13. Are mstrices <XlrrecUy identified on Cr~in ot Custody? 

14. ls it <:Sear whet analys~ were requested? 

15. Wero all holding timos able 10 be met? 

(If oo, nolfy customer for ,uittn.)ri,aU01l.) 

Special Handling (if applicable) 

16. Was client nollled of all giscrepancies wth this order? 

Peri;QII Notilil!d: Date 

Yes 

Yes !,7i 

Yes~ 

Yes i'l 
Yes~ 

Yes ~ 

Yes L~ 

Yes ~ 

Ye, !lJ 
Ym. ill] 

Yes fvi1 "-· 

Yes 

By Whom: Via: :::::: eMa1I 

Regarding: 

Clierit lnstNciions: 

17. Additional remarks: 

18. Cooler Information 
..-c_oo_le_r_No__,__T_;:.em_:_pc;..0_.:C_.__;:.Co.:..cn...::;d.:c:.ttio.:..Cn_L_:_Se_a_l _ln.iact .1 Seal No I Seal Date 

1.7 Good Yes 

Page I of l 

No L.J 
No :· 

No 

Rq>tNo: 1 

Not Pre5enl ~ 

Not Prestnl .J 

NA 

No , NA 

No , 

No 

No 

No!~ 

No 

N::> :'°' 

No 

No I 

No I i 

No 

No 

NA _j 

No VOA Vrals = 
# ot prei;erved 
bottle~ c:Jiecked / ..-,, 
lo<pH: 7_. 

(3)or e~unless noted> 

Adjus.te<l7 ;Vo 
Ch8'Cked by: ,fi 

NA:~ 

Phone ,--: Fax · 111 Person 

Signed By 



Turn-Around Time: 

D Rush 
roject Name: ~ HALL ENVIRONMENTAL 

ANALYSIS LABORATORY 

-. ... , I :L)jec.t,· ~ vJ~Jl ~-1?-1s 
www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

5 Project#: 
Tel. 505-345-3975 Fax 505-345-4107 

l~JJ.ii)[j 

email or Fax#: Project Manager: ..... 0 .... J 
~ 

- '-' u, 
N ~ Cl) co QA/QC Package: 0 u, -- en a (.) co ro - Q. 0 ~ 0... o Standard Level 4 (Full Validation) 0... rJ) a:: Cl) .;; N ro I D 0 0 co Accreditation Sampler: :E a. -- r,.. z gl I _ I --.i_ ,.3j--~ lz I- I- N D NELAP D Other On Ice: es D No co .:; --+ + ... u, 0 u, 

Sample Temperature: w w 0 ""ffi z Q) D EDD (Type) ~1-I m a:::i 0 Q) G ·u <C I- 1- Ill ..... 
::i: .:; 0 ::i: ~ I.O C") LL u, > 

1; ..... co co - Q) -I Container 'Preservative' + 0 - a.. rJ) Date I Time I Matrix I Sample Request ID HEAL No. X co rJ) <( C Type and# Type Ul I j: a:: .Q 
I- I- Cl. <( 0 C: 
flJ Ill I- a. er: <( 

2-t?-~ //;20 H~o -r,... ·,., ,-hl~-" Wt-\/ 3tU~A 

I)( 
~-

,-sre/WI. 
_fil)ct'V\ 

-Stb"""'l 

-J'?-15 Ile 12- Remarks:' n 
nme: Relinquished by: ~, I> {C, -- ?t ~ / '1, <. /v .e C / 

~' ~ok \ ~ ·' I/ I ,... I 1nJ1-; ) Q - -;fr-vz/t'j(o 

Date: Time Time: 

· · ---· · ~ --- ·-- .. . ~-,u-~ ·- u-u c: •• ~.M---·-· __ .. hn ~- .~n•~~,.,,. tn nlha, """'°"""'ti 1,.1,n,,.tnri<><t This: S:RrvP.!'. '"' nntiCA nf this oossibilitv. Anv sub-contracted data will be clearly notated on the analytical report 
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

April 28, 2015 

Kelly Robinson 

Western Refining Southwest, Inc. 
#50 CR4990 

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

FAX (505) 632-3911 

RE: Injection Well 

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.: 1504086 

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. 

CLIENT: 

Project: 

Lab ID: 

W estem Refining Southwest, Inc. 

Injection Well 

1504086-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1504086 

Date Reported: 4/28/2015 

Client Sample ID: Injection Well 

Collection Date: 4/1/2015 10:15:00 AM 

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 9.5 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 4/13/2015 3:11:02 PM 18653 

EPA 60108: TOTAL RECOVERABLE METALS Analyst: ELS 

Arsenic ND 0.020 mg/L 4/4/2015 12:54:50 PM 18515 

Barium 0.44 0.020 mg/L 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 4/4/2015 12:54:50 PM 18515 

Lead ND 0.0050 mg/L 4/4/2015 12:54:50 PM 18515 

Magnesium 57 1.0 mg/L 4/4/2015 12:54:50 PM 18515 

Potassium 21 1.0 mg/L 4/4/2015 12:54:50 PM 18515 

Selenium ND 0.050 mg/L 4/4/2015 12:54:50 PM 18515 

Silver ND 0.0050 mg/L 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 µg/L 4/8/2015 3:02:35 PM 18572 

Acenaphthylene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Aniline ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Anthracene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Azobenzene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Benz(a)anthracene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Benzo(a)pyrene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Benzo(b )fluoranthene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Benzo(g, h, i)perylene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Benzo(k)fluoranthene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Benzoic acid 25 20 µg/L 4/8/2015 3:02:35 PM 18572 

Benzyl alcohol ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Bis(2-chloroethoxy)methane ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Bis(2-chloroethyl)ether ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Bis(2-chloroisopropyl)ether ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Bis(2-ethylhexyl)phthalate 12 10 µg/L 4/8/2015 3:02:35 PM 18572 

4-Bromophenyl phenyl ether ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Butyl benzyl phthalate ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Carbazole ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

4-Chloro-3-methylphenol ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

4-Chloroaniline ND 10 µg/L 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: • 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 1 of 14 
0 RSD is greater than RSD!imit 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. 

CLIENT: 

Project: 

Lab ID: 

W estem Refining Southwest, Inc. 

Injection Well 

1504086-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1504086 

Date Reported: 4/28/2015 

Client Sample ID: Injection Well 

Collection Date: 4/1/2015 10:15:00 AM 

Received Date: 4/2/2015 7:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3 · -Dichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2 ,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

14 

48 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

20 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Analyst: DAM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

4/8/2015 3:02:35 PM 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

18572 

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 

0 RSD is greater than RSDlimit 

ND Not Detected at the Reporting Limit 

Sample pH Not In Range p 
Page 2 of 14 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: W estem Refining Southwest, Inc. 

Project: Injection Well 

Lab ID: 1504086-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1504086 

Date Reported: 4/28/2015 

Client Sample ID: Injection Well 

Collection Date: 4/1/2015 10:15:00 AM 

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 µg/L 4/8/2015 3:02:35 PM 18572 

2-Nitrophenol ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

4-Nitrophenol ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Pentachlorophenol ND 20 µg/L 4/8/2015 3:02:35 PM 18572 

Phenanthrene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Phenol ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Pyrene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Pyridine ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

1,2,4-Trichlorobenzene ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

2,4,5-Trichlorophenol ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

2,4,6-Trichlorophenol ND 10 µg/L 4/8/2015 3:02:35 PM 18572 

Surr: 2-Fluorophenol 50.2 17.6-104 %REC 4/8/2015 3:02:35 PM 18572 

Surr: Phenol-d5 46.5 17.7-89.9 %REC 4/8/2015 3:02:35 PM 18572 

Surr: 2,4,6-Tribromophenol 65.5 16.3-122 %REC 4/8/2015 3:02:35 PM 18572 

Surr: Nitrobenzene-d5 60.5 45.3-117 %REC 4/8/2015 3:02:35 PM 18572 

Surr: 2-Fluorobiphenyl 50.8 43-113 %REC 4/8/2015 3:02:35 PM 18572 

Surr: 4-Terphenyl-d 14 46.9 47.6-122 s %REC 4/8/2015 3:02:35 PM 18572 

EPA METHOD 8260B: VOLATILES Analyst: DJF 

Benzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Toluene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Ethylbenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Methyl tert-butyl ether (MTBE) ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,2,4-Trimethylbenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,3,5-Trimethylbenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,2-Dichloroethane (EDC) ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,2-Dibromoethane (EDB) ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Naphthalene ND 10 µg/L 5 4/2/2015 8:23:27 PM R25251 

1-Methylnaphthalene ND 20 µg/L 5 4/2/2015 8:23:27 PM R25251 

2-Methylnaphthalene ND 20 µg/L 5 4/2/2015 8:23:27 PM R25251 

Acetone 76 50 µg/L 5 4/2/2015 8:23:27 PM R25251 

Bromobenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Bromodichloromethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Bromoform ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Bromomethane ND 15 µg/L 5 4/2/2015 8:23:27 PM R25251 

2-Butanone ND 50 µg/L 5 4/2/2015 8:23:27 PM R25251 

Carbon disulfide ND 50 µg/L 5 4/2/2015 8:23:27 PM R25251 

Carbon Tetrachloride ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Chlorobenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Chloroethane ND 10 µg/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 
0 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 

... 

"" 

-
... 

1111 

... 

... 

.. 
• 

... 



"' 
,iiill 

... Analytical Report 

Lab Order 1504086 
ii Hall Environmental Analysis Laboratory, Inc. Date Reported: 4/28/2015 

CLIENT: W estem 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 82608: VOLATILES Analyst: DJF 

1\11 
Chloroform ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Chloromethane ND 15 µg/L 5 4/2/2015 8:23:27 PM R25251 

,.,. 2-Chlorotoluene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

4-Chlorotoluene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 .. cis-1,2-DCE ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

cis-1,3-Dichloropropene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

"' 1,2-Dibromo-3-chloropropane ND 10 µg/L 5 4/2/2015 8:23:27 PM R25251 

Dibromochloromethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 .. 
Dibromomethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

. 1,2-Dichlorobenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,3-Dichlorobenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

"" 1,4-Dichlorobenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Dichlorodifluoromethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1, 1-Dichloroethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1, 1-Dichloroethene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 ... 
1,2-Dichloropropane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,3-Dichloropropane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

2,2-Dichloropropane ND 10 µg/L 5 4/2/2015 8:23:27 PM R25251 

"' 1, 1-Dichloropropene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Hexachlorobutadiene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

2-Hexanone ND 50 µg/L 5 4/2/2015 8:23:27 PM R25251 

·'lll 
lsopropylbenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

4-lsopropyltoluene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

"' 
4-Methyl-2-pentanone ND 50 µg/L 5 4/2/2015 8:23:27 PM R25251 

Methylene Chloride ND 15 µg/L 5 4/2/2015 8:23:27 PM R25251 

111 n-Butylbenzene ND 15 µg/L 5 4/2/2015 8:23:27 PM R25251 

n-Propylbenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

"' sec-Butyl benzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Styrene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 
4 

tert-Butylbenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1, 1, 1,2-Tetrachloroethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 
"" 1, 1,2,2-Tetrachloroethane ND 10 µg/L 5 4/2/2015 8:23:27 PM R25251 
,.,. Tetrachloroethene (PCE) ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

trans-1,2-DCE ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

"" trans-1, 3-Dichloropropene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,2,3-Trichlorobenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 .. 
1,2,4-Trichlorobenzene ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1, 1, 1-Trichloroethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 
1 

1, 1,2-Trichloroethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

'Iii 

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 4 of 14 
0 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. 

CLIENT: 

Project: 

Lab ID: 

W estem Refining Southwest, Inc. 

Injection Well 

1504086-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1504086 

Date Reported: 4/28/2015 

Client Sample ID: Injection Well 

Collection Date: 4/1/2015 10:15:00 AM 

Received Date: 4/2/2015 7:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: DJF 

Trichloroethene (TCE) ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Trichlorofluoromethane ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

1,2,3-Trichloropropane ND 10 µg/L 5 4/2/2015 8:23:27 PM R25251 

Vinyl chloride ND 5.0 µg/L 5 4/2/2015 8:23:27 PM R25251 

Xylenes, Total ND 7.5 µg/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-dB 91.7 70-130 %REC 5 4/2/2015 8:23:27 PM R25251 

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR 

Conductivity 4900 0.010 µmhos/cm 4/3/2015 3:32:30 PM R25315 

SM4500-H+B: PH Analyst: JRR 

pH 6.94 1.68 H pH units 4/3/2015 3:32:30 PM R25315 

SM2320B: ALKALINITY Analyst: JRR 

Bicarbonate (As CaC03) 358.6 20.00 mg/L CaC03 4/3/2015 3:32:30 PM R25315 

Carbonate (As CaC03) ND 2.000 mg/L CaC03 4/3/2015 3:32:30 PM R25315 

Total Alkalinity (as CaC03) 358.6 20.00 mg/L CaC03 4/3/2015 3:32:30 PM R25315 

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS 

Total Dissolved Solids 2890 200 mg/L 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 
0 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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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 

Cllent: 
Address: 

Attn: 

HALL ENVIRONMENTAL ANALYSIS LAB 
4901 HAWKINS NE SUITE D 

ALBUQUERQUE, NM 87109 

ANDY FREEMAN 

Batch #: 150403019 

Project Name: 1504086 

Analytical Results Report 

Sample Number 
Client Sample ID 
Matrix 
Comments 

15040301s-oo1 sampling Date 411/2015 

1504086-001E / INJECTION WELL 

Wafer Sample Location 

Parameter 

Cyanide (readlve) 

Flashpoint 

pH 

Reactive sulfide 

Authorized Signature 

MCL 
ND 
PQL 

EPA's Maximum Contaminant Level 

Not Detected 

Practfcal Quantitation Limit 

Result Units 

ND mg/L 

>200 "F 

7.17 ph Units 

0.872 mg/L 

PQL 

0.36 

Date/Time Received 4/3/2015 
Sampling Tlme 10:15 AM 

Analysis Date Analyst Method 

4/8/2015 CRW SW846CH7 

4/6/2015 KFG EPA 1010 

4J6/2015 l<JS SM4500pH-B 

4/612015 HSW SWB46CH7 

This report shall not be reproduced except In full, without the written approval of the laboratory. 
The results reported relate only to the samples indicated. · 
Sollfsolid results are reported on a dry-weight basis unless otherwise noted. 

. .. . . 

Certifications held by Anatak Lab• ID: EPA:1DOOD13; AZ:0701; CO:ID00013; Fl.(NELAP~E878113; ID:ID00013; MT:CERltl028; NM: 1DOOD13; OR:ID2DOD01-0D2; WA:C51l!i 
Certtlicatfona held by Anatek Laba WA:. EPA:WACD169; ID:WA00169: WA:C5115; MT:Cert0095: Fl(NELAPt E871099 

11:40AM 

Qualifier 

Tuesday,April14,2015 Page 1 of 1 



Client: 

Anatek Labs, Inc. 
1282 Alturas Drive • Moscow, ID 83843 • (208) 883-2839 • Fax (208) 882-9246 • email moscow@anateklab6.com 

504 E Sprague Ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com 

Batch #: 150403019 
Address: 

HALL ENVIRONMENT AL ANALYSIS LAB 
4901 HAWKINS NE SUITE D 
ALBUQUERQUE, NM 87109 

Project Name: 1504086 

Attn: ANDY FREEMAN 

Analytical Results Report 
Quallty Control Data 

Lab Control Sample 

Parameter LCSResult Units LCSSpika %Rec AR%Rec PntpDate Analysis Date 
Cyanide (reactive) 
ReactiVe sulfide 

Matrix Spike 

Sample Number Parameter 
150403019-001A Reactive sulfide 
150403019-001 Cyanide (reactive) 

Matrix Spike Duplicate 

Parameter 
Cyanide (reactive) 

Method Blank 

Parameter 
Cyanide (readive) 
Reactive sulfide 

AR Acceptable Range 
ND Not Detected 
PQL Practical Quantitation Umlt 
RPO RelatlVe Percentage Difference 

Comments: 

0.555 

0.2 

MSD 
Result 
0.447 

mg/L 0.5 
mg/L 0.2 

Sample MS 
Result Result 
0.872 1.60 

ND 0.464 

MSD 
Units Spike 
mg/L -o.s 

Result 
ND 
NC 

111.0 80-120 4/8/2015 

100.0 70-130 4/612015 

MS AR 
Units Spike %Rec %Rec Prep Date 
mg/L 0.73 99.7 70-130 4/612015 

mg/l 0.5 92.8 80-120 41812015 

AR 
%Rec %RPO %RPO Prep Date 
89.4 3.7 0-25 4/812015 

Units PQL Prep Date 
rng/L 1 4/8/2015 
mgJL 0.5 4/6/2015 

Certllcalions held by Analek Labs ID: EPA:1000013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; MT:CERT0028: NM: 1000013; OR:ID200001-002; WA:C596 
Certil!Catlons held by Anatek Labs WA: EPA:WA00169; 1D:WA00169; WA:C5fl5; MT:Ce!I0095; FL(NELAP): Ea71099 

418/2015 
4/6/2015 

Analysis Date 
4l6/2015 
4/8/2015 

Analysis Date 
4/8/2015 

Analy&I& Date 
4/8/2015 
4/6/2015 

Tuesday,April14,2015 Page 1 of 1 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID MB 

Client ID: PBW 

Prep Date: 

Analyte 

Chloride 

Sulfate 

W estem Refining Southwest, Inc. 

Injection Well 

SampType: MBLK 

Batch ID: R25272 

Analysis Date: 4/2/2015 

TestCode: EPA Method 300.0: Anions 

RunNo: 25272 

SeqNo: 747284 Units: mg/L 

Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit 

ND 0.50 

ND 0.50 

"' Qualifiers: 

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

WO#: 

%RPO RPDLimit 

1504086 

28-Apr-15 

Qual 

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

·,iii, 
R RPO outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1504086 

28-Apr-15 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 

Sample ID 5ml rb 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R25251 

Analysis Date: 4/2/2015 

Analyte 

Benzene 

Toluene 

Ethyl benzene 

Methyl tert-butyl ether (MTBE) 

1,2,4-T rimethylbenzene 

1,3,5-Trimethylbenzene 

1,2-Dichloroethane (EDC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1,3-Dichloropropene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2-Dichloropropane 

1,3-Dichloropropane 

2,2-Dichloropropane 

Qualifiers: 

Result PQL 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 4.0 

ND 4.0 

ND 10 

ND 1.0 

ND 1.0 

ND 1.0 

ND 3.0 

ND 10 

ND 10 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 3.0 

ND 1.0 

ND 1.0 
ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value 

TestCode: EPA Method 8260B: VOLATILES 

RunNo: 25251 

SeqNo: 746628 

SPK Ref Val %REC Lowlimit 

Units: µg/L 

Highlimit %RPO RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

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

RL Reporting Detection Limit 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc . 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 

Sample ID 5ml rb SampType: MBLK 

Client ID: PBW Batch ID: R25251 

Prep Date: Analysis Date: 4/2/2015 

Analyte Result PQL SPK value 

1, 1-Dichloropropene ND 1.0 

Hexachlorobutadiene ND 1.0 

2-Hexanone ND 10 

lsopropylbenzene ND 1.0 

4-lsopropyltoluene 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-T richlorobenzene ND 1.0 

1,2,4-T richlorobenzene 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 9.0 10.00 

Surr: 4-Bromofluorobenzene 9.9 10.00 

Surr: Dibromofluoromethane 10 10.00 

Surr: Toluene-dB 8.9 10.00 

Qualifiers: 

• Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA Method 8260B: VOLATILES 

RunNo: 25251 

SeqNo: 746628 Units: µg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPD 

90.2 70 130 

98.5 70 130 

100 70 130 

89.1 70 130 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND 
p 

Not Detected at the Reporting Limit 

Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 

RPDLimit 

1504086 

28-Apr-15 

Qual 

Page 8 of14 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 

Sample ID mb-18572 SampType: MBLK 

Client ID: PBW Batch ID: 18572 

Prep Date: 4/8/2015 Analysis Date: 4/8/2015 

Analyte Result PQL SPK value 

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-methylphenol 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. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 25381 

SeqNo: 751155 Units: 1,19/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 

RPDLimit 

1504086 

28-Apr-15 

Qual 

Page 9 of14 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

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: µg/L 

WO#: 1504086 

28-Apr-15 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Surr: 2-Fluorophenol 

Surr: Phenol-d5 

Surr: 2,4,6-Tribromophenol 

Surr: Nitrobenzene-d5 

Surr: 2-Fluorobiphenyl 

Surr: 4-Terphenyl-<J14 

Qualifiers: 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
170 

170 

170 

78 

79 

80 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

10 
10 
10 
10 
10 
10 
10 

10 

10 
10 

10 
10 
10 
10 

10 

10 
10 
10 
10 
10 

10 

10 
10 

10 
20 

10 
10 

10 
10 

10 

10 

10 

S Spike Recovery outside accepted recovery limits 

200.0 

200.0 

200.0 

100.0 

100.0 

100.0 

86.8 

85.8 

85.6 

78.4 

79.3 

80.3 

17.6 

17.7 

16.3 

45.3 

43 

47.6 

104 

89.9 

122 

117 

113 

122 

B Analyte detected in the associated Method Blank 

H 

ND 
p 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

Sample pH Not In Range 

RL Reporting Detection Limit 

Page 10 of14 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 

Sample ID MB-18653 

Client ID: PBW 

Prep Date: 4/13/2015 

SampType: MBLK 

Batch ID: 18653 

Analysis Date: 4/13/2015 

TestCode: EPA Method 7470: Mercury 

RunNo: 25477 

SeqNo: 754166 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit 

Mercury ND 0.00020 

Qualifiers: 

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

WO#: 

%RPO RPDLimit 

1504086 

28-Apr-15 

Qual 

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 
0 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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QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc . 
1504086 

28-Apr-15 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 

Sample ID 

Client ID: 

Prep Date: 

MB-18515 

PBW 

4/3/2015 

SampType: MBLK 

Batch ID: 18515 

Analysis Date: 4/4/2015 

Analyte Result PQL SPK value 

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. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA 60108: Total Recoverable Metals 

RunNo: 25295 

SeqNo: 747966 

SPK Ref Val %REC Lowlimit 

Units: mg/L 

Highlimit %RPO RPDLimit Qual 

B 

H 

ND 

Analyte detected in the associated Method Blank 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit Page 12 of14 
p Sample pH Not In Range 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 

TestCode: SM2320B: Alkalinity 

RunNo: 25315 

WO#: 

Sample ID mb-1 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R25315 

Analysis Date: 4/3/2015 SeqNo: 748965 Units: mg/L CaC03 

Analyte Result 

Total Alkalinity (as CaC03) ND 

PQL SPK value SPK Ref Val %REC LowLimit HighLimit 

20.00 

TestCode: SM2320B: Alkalinity 

RunNo: 25315 

%RPO RPDLimit 

Sample ID mb-2 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R25315 

Analysis Date: 4/3/2015 SeqNo: 748989 Units: mg/L CaC03 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPO RPDLimit 

Total Alkalinity (as CaC03) ND 20.00 

Qualifiers: 

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

E Value above quantitation range 

1504086 

28-Apr-15 

Qual 

Qual 

J Analyte detected below quantitation limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 13 of 14 
0 RSD is greater than RSDlimit P Sample pH Not In Range 

R RPO outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 
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QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc . 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 

Sample ID MB-18487 

Client ID: PBW 

Prep Date: 4/2/2015 

Analyte 

Total Dissolved Solids 

Sample ID 1504086-001 BMS 

Client ID: Injection Well 

Prep Date: 4/2/2015 

SampType: MBLK 

Batch ID: 18487 

Analysis Date: 4/3/2015 

Result PQL SPK value 

ND 20.0 

SampType: MS 

Batch ID: 18487 

Analysis Date: 4/3/2015 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 25292 

SeqNo: 747841 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 25292 

SeqNo: 747863 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit 

Units: mg/L 

Highlimit %RPO RPDLimit 

Total Dissolved Solids 13000 200 10000 2890 101 80 120 

Sample ID 1504086-001 BMSD 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 SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit 

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 

1504086 

28-Apr-15 

Qual 

Qual 

Qua! 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 14 of14 
0 RSD is greater than RSD!imit 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 
ENVIRONMINTAL 
ANALYSIS 
LABORATORY 

Al'>uq11er<Jrlt!. X.\t.mo9 Sample Log-In Check Ust 
TF.J.: 5'15-3./J-J9i:5 f',IX: J()j.J./5-./ !07 

H'ebsit~: ll'mr l1al!t•11w,m111trotal cam 

Client Nsme· We&tam Refining Southw 

Received byklale: /tr' 
t~:i By: Llnd&ay Mangin 

Completed B~ Lindsay Mang In 

412/2015 7 00:00 AM 

412/2015 9.21:57 AM 

1504086 

07/oz/1~; ReYiewen;t 8y: 

Chain of Custody .~ 
1. Custodl" seEJls intact on sample bottles? 

2. ls Chai11 cfCustojycomplete? 

3. How was the sample delr.-ereo? 

4. Was all .ittempt ma~ to cool the sarnples? 

5. Were all samples received al a wrnptoralure of a-o• C to 6 o•c 

6. ~mple(s) in proper con\amttt(s)? 

7. Sufficienl sample volume fcr indicated test[s)? 

8. Are samples (except VOA and ONG) properl)' preser,ei:J? 

9. Was l)fneNative added to bottles? 

10. VOA viels have zero headgpace? 

11. Were any sample conta111ers recei·,ed broken? 

12. Doer. par;erwork match bottle labels? 
(Note diScrepanoes o,-i dlain of cuslOd'.JI) 

13. Are matrices correctly idenlified 011 Chain of Custody? 

14 Is it clear what analy5e$ were requastoo? 

15. Were all holding lime:. able to be met? 

(II no, 'lOtlfy customer for authoriz.ilion.) 

Special Handling (if aRQlicab/oJ 

16. Was client notified of all dt&crepancie$ wi!h this 0trter? 

PC1Son Notified: 

By Whom: 

Regarding: 

Client Instructions 

17. Addillonat remarks: 

18, Cooter lnfonnation 

Date 

Via: 

Yes 

Yes of.: 

Vee .;;l 

Yes~ 

Yes ''fl 
Yes~ 

Ve!i :·1 

C. S oillW}.l'1S 

:~! 
Yes'~ 

Yes ~i 
Yes ~J 
Yes I!{; 

Yes D 

No /_ 

No __ 

No 

No. 

No 

No 

No I 

No 

No 

RcptNo 1 

Ngl Prlfsent t'i.' 

NolPresent = 

NA~ 

NA' 

It of preserved 
bottles checked_ .. I I :)_ 
ror pH. ~ _\ /".' 

UV'r ~~~less note<J) 
Adj1.1sted'f n 0 

Checked by: 

Fax • , In Per5on 

.--co_o_Jer_N_o.........._T_ern ____ oe__,,__Con_cit_i_on__.__S_ea_l _ln.:..:..ta....:_ct ts~I liJ I Seal Date SlgnEtei By 
1 O Goo:l Yes 
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Turn-Around Time: 

tandard D Rush 
Project Name: 

· e Ji' 17"-w~ -\-l? 

l? -::fl=. /j_(r; 11.:i..te 3 
email or Fax#: I Project Manager: 

QA/QC Package: 

D Standard -p-Level 4 (Full Validation) 

Accreditation 
D NELAP D Other 

D EDD (Type) 

Date Time Matrix Sample Request ID 

't-l-15 I /t>: (5 0 ; IJJ ~cu O~W-e..L 

Date: ITime: 

Sampler: 
On Ice: ·0 • - j)(_Yes . · ... , 13 No:, 
Sample·Jemp~rature: · · ·· (r. 6 

Container 
Type and# 

Preservative 
Type 

... · .... · .. . 
: • ·,' .!,'·-:. -~ _'. :. -, :. __ .• .,... __ • ... · 

•. 

~ 

I,, ... ... Ii. l. 

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

Tel. 505-345-3975 Fax 505-345-4107 
f!lllJII 

-- c ~ 
.... 

..- 0 (J) 
N 0 ~ f/) co -0 r/J Cl) ..;. co C'O -- 0 (.) - Q. 0 ~ 0.. 
(/J a:: ci5 a.. 
co "' N 

J: 0 - 0 0 co 
~ a.. 0 -- r,.. z (0 I- I- 0 N 

+ (0 .; --+ a:: ... (/) 0 (J) 

w w C!) 0 ro z (1) 

cc cc - 0 - "C < I- I- co ..... (1) 0 ·o 
~ ~ ~ I() C") ~ u'.' :;::: 

(J) ..... . CX) co - (1) + + 0 -co. l'/J ~ 
(/) 0.. cc X X j: 
C: ..- 0 LU LU I 0 co co 

I- I- a.. <( (.) ·c: 0 N co CCl I- 0.. 0:: <( co co 

Remarks: 

If ""r"'"""rv "~mnlA!l s11hmittP.d to Hall Environmental mav be subcontracted to other accredited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearty notated on the analytical report. 

i .. 



HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

August 06, 2015 

Kelly Robinson 

W estem Refining Southwest, Inc. 
#50 CR 4990 

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

FAX (505)632-3911 

RE: Injection Well 7-1-15 

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.: 1507094 

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, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 
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Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

1507094-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1507094 

Date Reported: 8/6/2015 

Client Sample ID: Injection Well 

Collection Date: 7/1/2015 9:00:00 AM 

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 µmhos/cm 7/6/2015 11:31:17 AM R27329 

SM2320B: ALKALINITY Analyst: JRR 

Bicarbonate (As CaC03) 274.6 20.00 mg/L CaC03 7/6/201511:31:17 AM R27329 

Carbonate (As CaC03) ND 2.000 mg/L CaC03 7/6/2015 11 :31 :17 AM R27329 

Total Alkalinity (as CaC03) 274.6 20.00 mg/L CaC03 7/6/201511:31:17 AM R27329 

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS 

Total Dissolved Solids 1220 40.0 mg/L 7/8/2015 5:09:00 PM 20129 

SM4500-H+B: PH Analyst: JRR 

pH 7.45 1.68 H pH units 7/6/201511:31:17 AM R27329 

EPA METHOD 7470: MERCURY Analyst: JLF 

Mercury ND 0.0010 mg/L 5 7/8/2015 4:47:51 PM 20158 

EPA 60108: TOTAL RECOVERABLE METALS Analyst: MED 

Arsenic ND 0.020 mg/L 7/9/201510:51:23AM 20102 

Barium 0.27 0.020 mg/L 7/9/201510:51:23AM 20102 

Cadmium ND 0.0020 mg/L 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 7/9/201510:51:23AM 20102 

Magnesium 28 1.0 mg/L 7/9/201510:51:23AM 20102 

Potassium 7.7 1.0 mg/L 7/9/201510:51:23AM 20102 

Selenium ND 0.050 mg/L 7/16/2015 12:13:28 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 µg/L 7/10/20151:30:30 PM 20095 

Acenaphthylene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Aniline ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Anthracene ND 10 µg/L 7/10/20151:30:30 PM 20095 

Azobenzene ND 10 µg/L 7/10/20151:30:30 PM 20095 

Benz(a)anthracene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Benzo(a)pyrene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Benzo(b )fluoranthene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Benzo(g,h,i)perylene ND 10 µg/L 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 J Analyte detected below quantitation limits Page 1 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 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Western Refining Southwest, Inc. 

Injection Well 7-1-15 

1507094-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1507094 

Date Reported: 8/6/2015 

Client Sample ID: Injection Well 

Collection Date: 7/1/2015 9:00:00 AM 

Received Date: 7/2/2015 7:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3 · -Dichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

20 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Analyst: DAM 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/20151:30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/20151:30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/20151:30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/2015 1 :30:30 PM 20095 

7/10/20151:30:30 PM 20095 

7/10/20151:30:30 PM 20095 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

7/10/2015 1 :30:30 PM 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

20095 

7/10/2015 1 :30:30 PM 20095 

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. 

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 Analyte detected in the associated Method Blank 

E 

J 
p 

Value above quantitation range 

Analyte detected below quantitation limits Page 2 of 20 
Sample pH Not In Range 

RL Reporting Detection Limit 

" 
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Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Well 7-1-15 

Lab ID: 1507094-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1507094 

Date Reported: 8/6/2015 

Client Sample ID: Injection Well 

Collection Date: 7/1/2015 9:00:00 AM 

Received Date: 7/2/2015 7:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM 

lsophorone ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

1-Methylnaphthalene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

2-Methylnaphthalene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

2-Methylphenol ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

3+4-Methylphenol ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

N-Nitrosodi-n-propylamine ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

N-Nitrosodimethylamine ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

N-Nitrosodiphenylamine ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Naphthalene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

2-Nitroaniline ND 10 µg/L 7/10/20151:30:30 PM 20095 

3-Nitroaniline ND 10 µg/L 7/10/20151:30:30 PM 20095 

4-Nitroaniline ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Nitrobenzene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

2-Nitrophenol ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

4-Nitrophenol ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Pentachlorophenol ND 20 µg/L 7/10/20151:30:30 PM 20095 

Phenanthrene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Phenol ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Pyrene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Pyridine ND 10 µg/L 7/10/20151:30:30 PM 20095 

1,2,4-Trichlorobenzene ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

2,4,5-Trichlorophenol ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

2,4,6-Trichlorophenol ND 10 µg/L 7/10/2015 1 :30:30 PM 20095 

Surr: 2-Fluorophenol 66.2 14.9-111 %REC 7/10/2015 1 :30:30 PM 20095 

Surr: Phenol-d5 64.1 11.3-108 %REC 7/10/2015 1 :30:30 PM 20095 

Surr: 2,4,6-Tribromophenol 75.7 15.7-154 %REC 7/10/2015 1 :30:30 PM 20095 

Surr: Nitrobenzene-d5 84.6 47.8-106 %REC 7/10/20151:30:30 PM 20095 

Surr: 2-Fluorobiphenyl 63.7 21.3-123 %REC 7/10/2015 1 :30:30 PM 20095 

Surr: 4-Terphenyl-d14 51.4 14.3-135 %REC 7/10/2015 1 :30:30 PM 20095 

EPA METHOD 82608: VOLATILES Analyst: BCN 

Benzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Toluene 1.5 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Ethylbenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Methyl tert-butyl ether (MTBE) ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2,4-Trimethylbenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,3,5-Trimethylbenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2-Dichloroethane (EDC) ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2-Dibromoethane (EDB) ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Naphthalene ND 2.0 µg/L 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. 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 3 of 20 
ND Not Detected at the Reporting Limit p Sample pH Not In Range 

R RPO outside accepted recovery limits RL Reporting Detection Limit 

s % Recovery outside of range due to dilution or matrix 



Analytical Report 

Lab Order 1507094 

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

CLIENT: W estem 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: 15 07094-001 Matrix: AQUEOUS Received Date: 7/2/2015 7:00:00 AM 

Analyses Result RL Qual Units OF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: BCN 

1-Methylnaphthalene ND 4.0 µg/L 7/9/2015 8:19:52 PM R27397 

2-Methylnaphthalene ND 4.0 µg/L 7/9/2015 8:19:52 PM R27397 

Acetone 72 10 µg/L 7/9/2015 8:19:52 PM R27397 

Bromobenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Bromodichloromethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Bromoform ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Bromomethane ND 3.0 µg/L 7/9/2015 8:19:52 PM R27397 

2-Butanone 11 10 µg/L 7/9/2015 8:19:52 PM R27397 

Carbon disulfide ND 10 µg/L 7/9/2015 8:19:52 PM R27397 

Carbon Tetrachloride ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Chlorobenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Chloroethane ND 2.0 µg/L 7/9/2015 8:19:52 PM R27397 

Chloroform ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Chloromethane ND 3.0 µg/L 7/9/2015 8:19:52 PM R27397 

2-Chlorotoluene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

4-Chlorotoluene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

cis-1,2-DCE ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

cis-1,3-Dichloropropene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2-Dibromo-3-chloropropane ND 2.0 µg/L 7/9/2015 8:19:52 PM R27397 

Dibromochloromethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Dibromomethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2-Dichlorobenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,3-Dichlorobenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,4-Dichlorobenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Dichlorodifluoromethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 
1, 1-Dichloroethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1, 1-Dichloroethene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2-Dichloropropane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,3-Dichloropropane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

2,2-Dichloropropane ND 2.0 µg/L 7/9/2015 8:19:52 PM R27397 

1, 1-Dichloropropene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Hexachlorobutadiene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

2-Hexanone ND 10 µg/L 7/9/2015 8:19:52 PM R27397 

lsopropylbenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

4-lsopropyltoluene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

4-Methyl-2-pentanone ND 10 µg/L 7/9/2015 8: 19:52 PM R27397 

Methylene Chloride ND 3.0 µg/L 7/9/2015 8:19:52 PM R27397 

n-Butylbenzene ND 3.0 µg/L 7/9/2015 8:19:52 PM R27397 

n-Propylbenzene ND 1.0 µg/L 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. 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 4 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 



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 
,AO 

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 

sec-Butyl benzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Styrene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

tert-Butylbenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1, 1, 1,2-Tetrachloroethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1, 1,2,2-Tetrachloroethane ND 2.0 µg/L 7/9/2015 8:19:52 PM R27397 

Tetrachloroethene (PCE) ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

trans-1,2-DCE ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

trans-1,3-Dichloropropene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2,3-Trichlorobenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2,4-Trichlorobenzene ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1, 1, 1-Trichloroethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1, 1,2-Trichloroethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Trichloroethene (TCE) ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Trichlorofluoromethane ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

1,2,3-Trichloropropane ND 2.0 µg/L 7/9/2015 8:19:52 PM R27397 

Vinyl chloride ND 1.0 µg/L 7/9/2015 8:19:52 PM R27397 

Xylenes, Total ND 1.5 µg/L 7/9/2015 8:19:52 PM R27397 

Surr: 1,2-Dichloroethane-d4 96.9 70-130 %REC 7/9/2015 8:19:52 PM R27397 

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

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

Surr: Toluene-dB 95.5 70-130 %REC 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. 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 5 of 20 
ND Not Detected at the Reporting Limit p Sample pH Not In Range 

R RPO outside accepted recovery limits RL Reporting Detection Limit 

s % Recovery outside of range due to dilution or matrix 



Anatek Labs, Inc. 
1282 Aluras Dtive • Moscow, 10 83843 • (208) 883-2839 • Fa11 (208) 662-9246 • email mosCQ\\'@a11i1htlllabs.com 

504 E Spr.,gue Ste. D • $p0kane WA 99202 • (5<XI) 636-3999 • Fax (509) 838-4-433 • email ,pokane@anateklabs.com 

Client: 
Address: 

Attn: 

HALL ENVIRONMENTAL ANALYSIS LAB 
4901 HAWKINS NE SUITE D 

ALBUQUERQUE, NM 87109 
ANDY FREEMAN 

Batch #: 150707035 

Project Name: 1507094 

Analytical Results Report 

Sample Number 
Cll1mt Sample 10 

Matri~ 
canm,nts 

150707035·001 Samplin!I Date 7'112015 
1507094·001E / INJECTION 'iNELL 
Water Sample LocaUon 

Datemme RecelVld m1201s 

Sampling Time 9:00 AM 

Parameter 

Cyantde (reactive) 
Flashpoint 

Result Units PQL Analysis Date Analyst Method 

l'IJ 111g/L 
;,,2()0 •F 

pH 7.36 phU.iits 

Reactive sulfide ND mgll 

Authorized Signature 

MCL EPA's M:inn,..-n Contaminant Leva 

NO NOi OelectEd 

POL Pra.c.11Cal Qua111i1ation limit 

Ths report sh11II not be reproduced except 111 full \Mthou1 thf! written approva' of tile laboratory. 
The results mported relate only to the samples Lndicaled. 
Soilfsolid results are reported on a tlty~lgtit ba!Ms unless otllerwise noted. 

7/15/2015 CRW SW846CH7 

7/15/2015 KFG EPA 1010 
718(:;>{)15 KMC SM4500pH-8 

7{15/2015 HSW SW846CH7 

C8"tlflt.lh005 had I>/ Am•l•k L"*"' Ill. EPA ID00013. AZ07D1: ,:;o lll0001 :l Flt ~CLM'> C97f93 IDJOOOO· 3, \fT CEl'!T,)008, NM: 1000013: 0Fl. lD20C001.00:Z, W/l.CWS 
C$1-hQ d l:y An,;,fok Lob< WA EPI!, WAl))11ill. 1nwAl.lll1 !',A; Wkf.585 MT C....t!:095 FUIIELAP) EllHOW 

11:00AM 

Qu;ilifier 

Wedoosday, July 2:2, 2015 Page 1 of 1 

" 
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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 
4901 HAWKINS NE SUITE D 

ALBUQUERQUE, NM 87109 

Batch #: 150707035 
Address: 

Attn: ANDY FREEMAN 

Lab Control Sample 

Parameter 
Reactive sulfide 

Cyanide (reactive) 

Matrix Spike 

sample Number Parameter 
150707035-001 A Reactive sulfide 

150707035-001 Cyanide (reactive) 

Matrix Spike Duplicate 

Parameter 
Cyanide (reactive) 

Method Blank 

Parameter 
Cyanide (reactive) 

Reactive sulfide 

AR Acceptable Range 
ND Not Detected 
PQL Practical QuanlitaUon Limit 
RPD Relative Percentage Difference 

Comments: 

Project Name: 1507094 

Analytical Results Report 
Quality Control Data 

LCS Result 
0.816 

0.486 

MSD 
Result 
0.454 

Units 

mg/L 

mg/L 

LCS Spike %Rec 
0.907 90.0 

Sample 
Result 

ND 
ND 

Units 
mg/L 

MS 
ResuH 
0.816 

0.462 

MSD 
Spike 

0.5 

Result 
ND 

ND 

0.5 97.2 

Units 
mg/L 

mg/L 

o/oRec 
90.8 

Units 

mg/L 

mg/L 

AR%Rec 
70-130 

80-120 

Prep Date 
7/15/2015 

7/15/2015 

MS AR 

Analysis Date 
7/15/2015 

7/15/2015 

Spike %Rec %Rec Prep Date Analysis Date 
0.907 90.0 70-130 7/15/2015 7/15/2015 

0.5 92.4 80-120 7/15/2015 7/15/2015 

%RPO 
1.7 

AR 
%RPO 
0-25 

PQL 

Prep Date 
7/15/2015 

Prep Date 
7/15/2015 

7/15/2015 

Analysis Date 
7/15/2015 

Analysis Date 
7/15/2015 

7/15/2015 

Certlfications held by Anatek Labs 10: EPA:1000013: AZ:0701; C0:1000013; Fl(NELAP):E87893; ID:1000013; MT:CERT0028; NM: 1000013; OR: ID200001-002: WA:C595 
Certlicalions held by Anatek Labs WA:. EPA:WA00169; 1D:WA00169: WA:.C585: MT:Cert0095; FL(NELAP): E871099 

Wednesday, July 22, 2015 Page 1 of 1 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID MB 

Client ID: PBW 

Prep Date: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

SampType: MBLK 

Batch ID: R27295 

Analysis Date: 7/2/2015 

TestCode: EPA Method 300.0: Anions 

RunNo: 27295 

SeqNo: 817819 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit 

Chloride 

Sulfate 

Sample ID LCS 

Client ID: LCSW 

Prep Date: 

ND 0.50 

ND 0.50 

SampType: LCS 

Batch ID: R27295 

Analysis Date: 7/2/2015 

TestCode: EPA Method 300.0: Anions 

RunNo: 27295 

SeqNo: 817820 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit 

Units: mg/L 

Highlimit 

Chloride 5.0 

10 

0.50 5.000 0 99.0 90 110 

110 Sulfate 0.50 10.00 0 103 90 

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 Analyte detected in the associated Method Blank 

E Value above quantitation range 

J 

p 
Analyte detected below quantitation limits 

Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 

%RPO RPDLimit 

%RPO RPDLimit 

1507094 

06-Aug-15 

Qual 

Qual 

Page 6 of20 

,. 

Ill!' 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1507094 

06-Aug-15 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

Sample ID 100ng LCS 

Client ID: LCSW 

Prep Date: 

Analyte 

SampType: LCS 

Batch ID: R27397 

Analysis Date: 7/9/2015 

Result PQL SPK value 

• Benzene 

Toluene 

Chlorobenzene 

18 

17 

17 

1.0 20.00 

1.0 20.00 

1.0 20.00 

" 

1, 1-Dichloroethene 

Trichloroethene (TCE) 

Surr: 1,2-Dichloroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-dB 

19 

17 

9.3 

9.9 

11 

10 

1.0 20.00 

1.0 20.00 

10.00 

10.00 

10.00 

10.00 

Sample ID rb1 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R27397 

Analysis Date: 7/9/2015 

Analyte 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,2-Dichloroethane (EDC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 
Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon Tetra ch lo ride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

Qualifiers: 

Result PQL 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 4.0 

ND 4.0 

ND 10 

ND 1.0 
ND 1.0 

ND 1.0 

ND 3.0 

ND 10 

ND 10 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 3.0 

ND 1.0 

* 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 RPO outside accepted recovery limits 

SPK value 

S % Recovery outside ofrange due to dilution or matrix 

TestCode: EPA Method 8260B: VOLATILES 

RunNo: 27397 

SeqNo: 822125 Units: 1,19/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

0 90.9 70 130 

0 87.2 70 130 

0 85.5 70 130 

0 95.4 70 130 

0 84.0 70 130 

93.4 70 130 

99.3 70 130 

106 70 130 

100 70 130 

TestCode: EPA Method 8260B: VOLATILES 

RunNo: 27397 

SeqNo: 822418 

RPDLimit Qual 

SPK Ref Val %REC Lowlimit 

Units: 1,19/L 

Highlimit %RPO RPDLimit Qual 

B Analyte detected in the associated Method Blank 

E Value above quantitation range 

J Analyte detected below quantitation limits Page 7 of20 
P Sample pH Not In Range 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1507094 

06-Aug-15 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-1-15 

Sample ID rb1 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R27397 

Analysis Date: 7/9/2015 

Analyte 
4-Chlorotoluene 

cis-1,2-DCE 

cis-1,3-Dichloropropene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2-Dichloropropane 

1,3-Dichloropropane 

2,2-Dichloropropane 

1, 1-Dichloropropene 

Hexachlorobutadiene 

2-Hexanone 

lsopropylbenzene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene Chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butylbenzene 

Styrene 

tert-Butylbenzene 

1, 1, 1,2-Tetrachloroethane 

1, 1,2,2-Tetrachloroethane 

Tetrachloroethene (PCE) 

trans-1,2-DCE 

trans-1,3-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1, 1, 1-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Qualifiers: 

Result PQL 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 1.0 

ND 10 

ND 1.0 

ND 1.0 

ND 10 

ND 3.0 

ND 3.0 

ND 1.0 

ND 1.0 
ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

* 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 RPO outside accepted recovery limits 

SPK value 

S % Recovery outside of range due to dilution or matrix 

TestCode: EPA Method 8260B: VOLATILES 

RunNo: 27397 

SeqNo: 822418 

SPK Ref Val %REC Lowlimit 

Units: 1,19/L 

Highlimit %RPO RPDLimit Qual 

B Analyte detected in the associated Method Blank 

E 

J 
p 

Value above quantitation range 

Analyte detected below quantitation limits 

Sample pH Not In Range 

RL Reporting Detection Limit 

Page 8 of20 



• 

QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-1-15 

Sample ID rb1 SampType: MBLK 

Client ID: PBW Batch ID: R27397 

Prep Date: Analysis Date: 7/9/2015 

Analyte Result PQL SPK value 

Vinyl chloride ND 1.0 
Xylenes, Total ND 1.5 

Surr: 1,2-Dichloroethane-d4 10 10.00 
Surr: 4-Bromofluorobenzene 10 10.00 
Surr: Dibromofluoromethane 11 10.00 
Surr: Toluene-dB 9.9 10.00 

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 

TestCode: EPA Method 8260B: VOLATILES 

RunNo: 27397 

SeqNo: 822418 Units: 1,19/L 

SPK Ref Val %REC Lowlimit Highlimit 

102 70 130 
104 70 130 
107 70 130 

98.7 70 130 

B Analyte detected in the associated Method Blank 

E Value above quantitation range 

J 
p 

Analyte detected below quantitation limits 

Sample pH Not In Range 

RL Reporting Detection Limit 

%RPO 

WO#: 

RPDLimit 

1507094 

06-Aug-15 

Qual 

Page 9 of20 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1507094 

06-Aug-15 

Client: 

Project: 

W estem Refining Southwest, Inc. 

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 

Analyte 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g, h, i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl}ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3 · -Dichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

Qualifiers: 

Result PQL 

ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 

ND 10 

ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 

ND 10 
ND 10 

ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 

ND 10 

ND 10 
ND 10 
ND 10 
ND 10 

ND 20 
ND 10 

ND 20 
ND 20 

* 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 RPO outside accepted recovery limits 

SPK value 

S % Recovery outside ofrange due to dilution or matrix 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 27414 

SeqNo: 822558 

SPK Ref Val %REC Lowlimit 

Units: 1,19/L 

Highlimit %RPO RPDLimit Qual 

B Analyte detected in the associated Method Blank 

E Value above quantitation range 

Analyte detected below quantitation limits Page 10 of20 
P Sample pH Not In Range 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-1-15 

Sample ID mb-20095 SampType: MBLK 

Batch ID: 20095 

Analysis Date: 7/10/2015 

Client ID: PBW 

Prep Date: 7/6/2015 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 27414 

SeqNo: 822558 Units: 1,19/L 

WO#: 1507094 

06-Aug-15 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

2-Methylphenol 

3-+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Surr: 2-Fluorophenol 

Surr: Phenol-d5 

Surr: 2,4,6-Tribromophenol 

Surr: Nitrobenzene-d5 

Surr: 2-Fluorobiphenyl 

Surr: 4-Terphenyl-<l 14 

Qualifiers: 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

140 

150 

150 

75 

76 
52 

* Value exceeds Maximum Contaminant Level. 

D Sample Diluted Due to Matrix 

10 

10 
10 
10 
10 
10 
10 

10 

10 

10 
10 
10 
10 

10 

10 
10 
10 
10 

10 
10 

10 

10 
10 

10 
20 

10 
10 

10 
10 

10 
10 

10 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits 

S % Recovery outside ofrange due to dilution or matrix 

200.0 

200.0 

200.0 

100.0 

100.0 

100.0 

69.6 
74.2 

75.2 

75.0 

75.9 

52.2 

14.9 

11.3 

15.7 

47.8 

21.3 

14.3 

111 

108 

154 

106 

123 

135 

B Analyte detected in the associated Method Blank 

E 

J 
p 

Value above quantitation range 

Analyte detected below quantitation limits 

Sample pH Not In Range 

RL Reporting Detection Limit 

Page 11 of20 



QC SUMMARY REPORT 
WO#: 1507094 

Hall Environmental Analysis Laboratory, Inc. 06-Aug-15 

Client: W estem Refining Southwest, Inc. 

Project: Injection Well 7-1-15 

Sample ID lcs-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: 1,19/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 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 33.8 40.4 89.4 s 
2,4-Dinitrotoluene 42 10 100.0 0 41.8 38.6 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 49.1 36.5 86.6 

Phenol 85 10 200.0 0 42.7 29.3 108 

Pyrene 56 10 100.0 0 56.2 45.7 100 

1,2,4-Trichlorobenzene 43 10 100.0 0 42.9 39.3 94.5 

Surr: 2-Fluorophenol 67 200.0 33.4 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 

Surr: Nnrobenzene-d5 47 100.0 46.6 47.8 106 s 
Surr: 2-Fluorobiphenyl 53 100.0 53.0 21.3 123 

Surr: 4-Terphenyl-d14 44 100.0 44.1 14.3 135 

Sample ID lcsd-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: 1,19/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

Acenaphthene 76 10 100.0 0 76.1 47.8 99.7 39.1 28.2 R 

4-Chloro-3-methylphenol 160 10 200.0 0 81.3 58.1 103 36.4 24.4 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 72.5 40.4 89.4 72.9 31.2 R 

2,4-Dinitrotoluene 55 10 100.0 0 54.6 38.6 91.3 26.4 44.4 

N-Nitrosodi-n-propylamine 76 10 100.0 0 76.4 53.9 95.6 39.6 24.2 R 

4-Nitrophenol 130 10 200.0 0 63.8 26.4 108 31.8 36.6 

Pen tach lorophen ol 130 20 200.0 0 65.8 36.5 86.6 29.1 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-T richlorobenzene 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 

Surr: 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 of20 
ND Not Detected at the Reporting Limit p Sample pH Not In Range "" 
R RPO outside accepted recovery limits RL Reporting Detection Limit 

~ s % Recovery outside ofrange due to dilution or matrix .. . , 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: W estem Refining Southwest, Inc. 

Project: Injection Well 7-1-15 

Sample ID lcsd-20095 SampType: LCSD 

Client ID: LCSS02 Batch ID: 20095 

Prep Date: 7/6/2015 Analysis Date: 7/10/2015 

Analyte Result PQL SPK value 

Surr: 4-Terphenyl-<l 14 51 100.0 

Sample ID mb-20218 SampType: MBLK 

Client ID: PBW Batch ID: 20218 

Prep Date: 7/13/2015 Analysis Date: 7/15/2015 

Analyte Result PQL SPK value 

Surr: 2-Fluorophenol 90 200.0 

Surr: Phenol-d5 75 200.0 

Surr: 2,4,6-Tribromophenol 140 200.0 

Surr: Nitrobenzene-d5 64 100.0 

Surr: 2-Fluorobiphenyl 61 100.0 

Surr: 4-Terphenyl-<l 14 45 100.0 

Sample ID lcs-20218 SampType: LCS 

Client ID: LCSW Batch ID: 20218 

Prep Date: 7/13/2015 Analysis Date: 7/15/2015 

Analyte Result PQL SPK value 

Surr: 2-Fluorophenol 110 200.0 

Surr: Phenol-d5 82 200.0 

Surr: 2,4,6-Tribromophenol 150 200.0 

Surr: Nitrobenzene-d5 74 100.0 

Surr: 2-Fluorobiphenyl 74 100.0 

Surr: 4-Terphenyl-<l 14 44 100.0 

Sample ID lcsd-20218 SampType: LCSD 

Client ID: LCSS02 Batch ID: 20218 

Prep Date: 7/13/2015 Analysis Date: 7/15/2015 

Analyte Result PQL SPK value 

Surr: 2-Fluorophenol 100 200.0 

Surr: Phenol-d5 84 200.0 

Surr: 2,4,6-Tribromophenol 150 200.0 

Surr: Nitrobenzene-d5 76 100.0 

Surr: 2-Fluorobiphenyl 69 100.0 

Surr: 4-Terphenyl-<l14 46 100.0 

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 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 27414 

SeqNo: 822560 Units: µg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

51.2 14.3 135 0 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 27531 

SeqNo: 826536 Units: %REC 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

45.0 14.9 111 

37.3 11.3 108 

69.6 15.7 154 

64.4 47.8 106 

61.2 21.3 123 

45.2 14.3 135 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 27531 

SeqNo: 826537 Units: %REC 

SPK Ref Val %REC Lowlimit Highlimit %RPO 

53.4 14.9 111 

41.0 11.3 108 

74.7 15.7 154 

74.2 47.8 106 

73.5 21.3 123 

44.2 14.3 135 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 27531 

SeqNo: 826538 Units: %REC 

SPK Ref Val %REC Lowlimit Highlimit 

52.2 14.9 111 

41.8 11.3 108 

75.7 15.7 154 

76.0 47.8 106 

68.5 21.3 123 

45.5 14.3 135 

B Analyte detected in the associated Method Blank 

E Value above quantitation range 

J 
p 

Analyte detected below quantitation limits 

Sample pH Not In Range 

RL Reporting Detection Limit 

%RPO 

0 

0 

0 

0 

0 

0 

WO#: 1507094 

06-Aug-15 

RPDLimit Qual 

0 

RPDLimit Qual 

RPDLimit Qual 

RPDLimit Qual 

0 

0 

0 

0 

0 

0 

Page 13 of20 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

Sample ID 1507094-001b dup SampType: DUP 

Client ID: Injection Well Batch ID: R27329 

Prep Date: Analysis Date: 7/6/2015 

TestCode: SM2510B: Specific Conductance 

RunNo: 27329 

SeqNo: 819171 Units: µmhos/cm 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Conductivity 2000 0.010 0.0491 

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 

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 

WO#: 

RPDLimit 

20 

1507094 

06-Aug-15 

Qual 

Page 14 of20 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: W estem Refining Southwest, Inc. 

Project: Injection Well 7-1-15 

Sample ID MB-20158 SampType: MBLK 

Client ID: PBW Batch ID: 20158 

Prep Date: 7/8/2015 Analysis Date: 7/8/2015 

Analyte Result PQL SPK value 

Mercury ND 0.00020 

Sample ID LCS-20158 SampType: LCS 

Client ID: LCSW Batch ID: 20158 

Prep Date: 7/8/2015 Analysis Date: 7/8/2015 

Analyte Result PQL SPK value 

Mercury 0.0051 0.00020 0.005000 

Sample ID 1507094-001 DMS SampType: MS 

Client ID: Injection Well Batch ID: 20158 

Prep Date: 7/8/2015 Analysis Date: 7/8/2015 

Analyte Result PQL SPK value 

Mercury 0.0059 0.0010 0.005000 

Sample ID 1507094-001 DMSD SampType: MSD 

Client ID: Injection Well Batch ID: 20158 

Prep Date: 7/8/2015 Analysis Date: 7/8/2015 

Analyte Result PQL SPK value 

Mercury 0.0058 0.0010 0.005000 

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 

TestCode: EPA Method 7470: Mercury 

RunNo: 27365 

SeqNo: 820590 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit 

TestCode: EPA Method 7470: Mercury 

RunNo: 27365 

SeqNo: 820591 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit 

0 102 80 120 

TestCode: EPA Method 7470: Mercury 

RunNo: 27365 

SeqNo: 820635 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit 

0 118 75 125 

TestCode: EPA Method 7470: Mercury 

RunNo: 27365 

SeqNo: 820638 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit 

0 116 75 125 

B Analyte detected in the associated Method Blank 

E Value above quantitation range 

J 
p 

Analyte detected below quantitation limits 

Sample pH Not In Range 

RL Reporting Detection Limit 

WO#: 1507094 

06-Aug-15 

%RPO RPDLimit Qual 

%RPO RPDLimit Qual 

%RPO RPDLimit Qual 

%RPO RPDLimit Qual 

1.62 20 

Page 15 of20 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1507094 

06-Aug-15 

Client: 

Project: 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Arsenic 

Barium 

Calcium 

Lead 

Magnesium 

Potassium 

Sodium 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Arsenic 

Barium 

Calcium 

Lead 

Magnesium 

Potassium 

Sodium 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Chromium 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Chromium 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Qualifiers: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

MB-20102 SampType: MBLK 

PBW Batch ID: 20102 

7/6/2015 Analysis Date: 7/9/2015 

Result POL SPK value 

ND 0.020 

ND 0.020 

ND 1.0 

ND 0.0050 

ND 1.0 

ND 1.0 

ND 1.0 

LCS-20102 SampType: LCS 

LCSW Batch ID: 20102 

7/6/2015 Analysis Date: 7/9/2015 

Result POL SPK value 

0.52 0.020 0.5000 

0.49 0.020 0.5000 

51 1.0 50.00 

0.50 0.0050 0.5000 

50 1.0 50.00 

48 1.0 50.00 

49 1.0 50.00 

MB-20102 SampType: MBLK 

PBW Batch ID: 20102 

7/6/2015 Analysis Date: 7/14/2015 

Result PQL SPK value 

ND 0.0060 

LCS-20102 SampType: LCS 

LCSW Batch ID: 20102 

7/6/2015 Analysis Date: 7/14/2015 

Result POL SPK value 

0.49 0.0060 0.5000 

MB-20102 SampType: MBLK 

PBW Batch ID: 20102 

7/6/2015 Analysis Date: 7/16/2015 

Result POL SPK value 

* Value exceeds Maximwn 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 

TestCode: EPA 6010B: Total Recoverable Metals 

RunNo: 27378 

SeqNo: 821352 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Oual 

TestCode: EPA 6010B: Total Recoverable Metals 

RunNo: 27378 

SeqNo: 821353 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Oual 

0 103 80 120 

0 98.5 80 120 

0 102 80 120 

0 100 80 120 

0 101 80 120 

0 96.8 80 120 

0 98.9 80 120 

TestCode: EPA 6010B: Total Recoverable Metals 

RunNo: 27491 

SeqNo: 824974 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

TestCode: EPA 6010B: Total Recoverable Metals 

RunNo: 27491 

SeqNo: 824975 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Oual 

0 98.5 80 120 

TestCode: EPA 6010B: Total Recoverable Metals 

RunNo: 27540 

SeqNo: 826932 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Oual 

B Analyte detected in the associated Method Blank 

Value above quantitation range E 

J Analyte detected below quantitation limits 

Sample pH Not In Range 
Page 16 of20 

p 

RL Reporting Detection Limit 
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QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc . 
1507094 

06-Aug-15 

Client: 

Project: 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Cadmium 

Selenium 

Silver 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Cadmium 

Selenium 

Silver 

Qualifiers: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

MB-20102 SampType: MBLK 

PBW Batch ID: 20102 

7/6/2015 Analysis Date: 7/16/2015 

Result PQL SPK value 

ND 0.0020 

ND 0.050 

ND 0.0050 

LCS-20102 SampType: LCS 

LCSW Batch ID: 20102 

7/6/2015 Analysis Date: 7/16/2015 

Result PQL SPK value 

0.50 0.0020 0.5000 

0.50 0.050 0.5000 

0.10 0.0050 0.1000 

* 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 RPO outside accepted recovery limits 

S % Recovery outside of range due to dilution or matrix 

TestCode: EPA 601 OB: Total Recoverable Metals 

RunNo: 27540 

SeqNo: 826932 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

TestCode: EPA 601 OB: Total Recoverable Metals 

RunNo: 27540 

SeqNo: 826933 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit Qual 

0 101 80 120 

0 99.7 80 120 

0 105 80 120 

B Analyte detected in the associated Method Blank 

Value above quantitation range E 

J Analyte detected below quantitation limits 

Sample pH Not In Range 
Page 17 of20 
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QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

Sample ID 1507094-001b dup SampType: DUP TestCode: SM4500-H+B: pH 

RunNo: 27329 

WO#: 1507094 

06-Aug-15 

Client ID: Injection Well 

Prep Date: 

Batch ID: R27329 

Analysis Date: 7/6/2015 SeqNo: 819204 Units: pH units 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 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 of20 
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 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID mb-1 

Client ID: PBW 

Prep Date: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

SampType: MBLK 

Batch ID: R27329 

Analysis Date: 7/6/2015 

TestCode: SM2320B: Alkalinity 

RunNo: 27329 

SeqNo: 819128 Units: mg/L CaC03 

WO#: 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit 

Total Alkalinity (as CaC03) 

Sample ID lcs-1 

Client ID: LCSW 

Prep Date: 

Analyte 

Total Alkalinity (as CaC03) 

Sample ID mb-2 

Client ID: PBW 

Prep Date: 

ND 20.00 

SampType: LCS 

Batch ID: R27329 

Analysis Date: 7/6/2015 

TestCode: SM2320B: Alkalinity 

RunNo: 27329 

SeqNo: 819129 Units: mg/L CaC03 

Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

78.36 20.00 80.00 0 98.0 90 110 

SampType: MBLK 

Batch ID: R27329 

Analysis Date: 7/6/2015 

TestCode: SM2320B: Alkalinity 

RunNo: 27329 

SeqNo: 819152 Units: mg/L CaC03 

RPDLimit 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit 

Total Alkalinity (as CaC03) 

Sample ID lcs-2 

Client ID: LCSW 

ND 20.00 

TestCode: SM2320B: Alkalinity 

RunNo: 27329 

Prep Date: 

SampType: LCS 

Batch ID: R27329 

Analysis Date: 7/6/2015 SeqNo: 819153 Units: mg/L CaC03 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO 

Total Alkalinity (as CaC03) 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 

RPDLimit 

1507094 

06-Aug-15 

Qual 

Qual 

Qual 

Qual 

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 19 of20 
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 ofrange due to dilution or matrix 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 7-1-15 

Sample ID MB-20129 

Client ID: PBW 

Prep Date: 7/7/2015 

SampType: MBLK 

Batch ID: 20129 

Analysis Date: 7/8/2015 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 27360 

SeqNo: 820297 Units: mg/L 

WO#: 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPO RPDLimit 

Total Dissolved Solids 

Sample ID LCS-20129 

Client ID: LCSW 

Prep Date: 7/7/2015 

ND 20.0 

SampType: LCS 

Batch ID: 20129 

Analysis Date: 7/8/2015 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 27360 

SeqNo: 820298 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit 

Units: mg/L 

Highlimit %RPO RPDLimit 

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 

1507094 

06-Aug-15 

Qual 

Qual 

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 20 of20 
ND Not Detected at the Reporting Limit P Sample pH Not In Range 

R RPO outside accepted recovery limits RL Reporting Detection Limit 

S % Recovery outside of range due to dilution or matrix 



4901 Hawkins NE 

:-:

NALL 

ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

Albuquerque, NM 87109 Sample Log-In Check List 
TEL: 505-345-3975 FAX: 505-345-4107 

Website: www.hallenvlronmental.com 

Client Name: Western Refining Southw Work Order Number: 1507094 

Received by/date.: _ ______ 4T,_.__,o~J_,_/i.._.(1_z.c...,ft,_.S,.._·-____ _ 

Logged By: Anne Thome 

Completed By: Anne Thome 

712/2015 7:00:00 AM 

712/2015 

Reviewed By: 

Chain of Custody 

1. Custody seals Intact on sample bottles? 

2. Is Chain of Custody complete? 

3. How was the sample delivered? 

Login 

4. Was an attempt made to cool the samples? 

5. Were aH samples received at a temperature of >0° C to 6.o·c 

6. Sample(s) in proper contalner(s)? 

7. Sufficient sample volume for indicated test(s)? 

8. Are samples (except VOA and ONG) properly preserved? 

9. Was preservative added to bottles? 

10. VOA vials have zero headspace? 

11. Were any sample containers received broken? 

12. Does paperwork match bottle labels? 
(Note discrepancies on chaln of custody) 

13. Are matrices correctly Identified on Chain of Custody? 

14. Is it clear what analyses were requested? 

15. Were all holding times able to be met? 
(If no, notify customer for authorization.) 

Special Handling (If applicable} 

16. Was client notified of all discrepancies with this order? 

Person Notified: I Date L 

Yes D 
Yes~ 

~ 

Yes ~ 

Yes ~ 

Yes~ 

Yes~ 

Yes~ 

Yes D 

Yes D 
Yes D 

Yes~ 

Yes~ 

Yes ~ 

Yes ~ 

Yes D 

No D 
No D 

No D 

No D 

No D 

No D 
No D 
No~ 

No D 
No~ 

No D 

No D 
No D 
No D 

No D 

RcptNo: 1 

Not Present ~ 

Not Present D 

NA D 

No VOA Vials ~ 

# of preserved 
bottles checked,,-, ~ 
forpH: ~ ~ 

@>r(:9>unless noted) 
Adjusted? 

Checked by: 

By Whom: "'i_------- Via: D eMail D Phone D Fax D In Person 

:::i~::uctions: i-1·-·_··--· --... - ... _ ........... ---....... -------------............ ----.......................... ;;.;... ............. 

17. Additional remarks: 

18. Cooler Information 
. cobler No •- -temp oe eo11d1t1on Sealln~ct. §ealNo SealOilfB. .. . Signed By 

1 1.0 jGood Yes i 

Pagel of 1 



Turn-Around Time: 

Client: 
Standard D Rush 

Project Name: 

r14iec.~of.)Wt:..l{ ?-/-15 
Project#: 

{'-' • ~.....- r ,' ,-- J 'I:) ..J... VI.....,.._... v~q- rc:;t';f1 , ~C::,~"f""-
39 

email or Fax#: I Project Manager. 

QA/QC Package: 

l( Standard o Level 4 (Full Validation} 

Accreditation 
D NELAP D Other 

D EDD ffype) 

Date I Time I Matrix I Sample Request ID 
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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 

The objective of HEAL is to achieve and maintain excellence in environmental testing. 
This is accomplished by developing, incorporating and documenting the procedures and 
policies specified by each of our accrediting authorities and tlined in this plan. These 
activities are carried out by a laboratory staff that is analytical! ompetent, well-qualified, 
and highly trained. An experienced management team, eable in their area of 
expertise, monitors them. Finally, a comprehensive quality assu nee program governs 
laboratory practices and ensures that the analytical results are valid, defensible, 
reproducible, reconstructable and of the highest qu · 

HEAL establishes and thoroughly documents its ac s to ensure that all data generated 
and processed will be scientifically valid and of know nd documented quality. Routine 
laboratory activities are detailed in meth~ocific standard operating procedures (SOP). 
All data reported meets the applicable r u1r ents for the specific method or methods 
that are referenced, ORELAP, TCEQ, PA, ent specific requirements and/or State 
Bureaus. In the event that these require e 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 diti , 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 · all operations. Under no 
circumstance is the willful act or fraudulent manipulation of anal ical 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 dismiss 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 su 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 anonymous eport any suspected or known 
breaches in data integrity. 

Understanding the importance of me omer requirements in addition to the 
requirements set forth in statutory and ry requirements, HEAL shall periodically 
seek feedback from customers and evaluate the feedback in order to initiate 
improvements. 

All proprietary rights and clien ion 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 QNQCO 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. 
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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 need~. 

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

Certifications 

ORELAP- NELAC Oregon Primary ac authority. 

The Arizona ~epart~e~t of Hr S:rvices 

The New Mexico Drinking W~au 

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. 

Page 9 of 59 
Quality Assurance Plan 9.9 
Effective August 13th, 2014 



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 ·th demonstrations of 
capability for each method they perform. An Organizational Cha an 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 
Assurance/Quality Control Officer repo · ectly to the Laboratory Director. Someone 
with a minimum of 7 years of directl elat experience and a bachelor's degree in a 
scientific or engineering discipline sh Id fill is position. 

Laboratory Manager/Lead T 

The Laboratory Manage hal exercise day-to-day supervision of laboratory 
operations for the appropria Ids of accreditation and reporting of results. The 

l 
L 

" ! 
I 
~ 

.. 

Laboratory Manager shall be experienced in the fields of accreditation for which the _. 
laboratory is approved or seeking accreditation. Th,e 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 an-alytical 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 strateg· planning for the future of 
the company. Other duties include assisting in establishing I oratory policies that lead 
to the fulfillment of requirements for various certificaf rams, assuring that all 
Quality Assurance and Quality Control documents are revie d and approved, and 
assisting in conducting Quality Assurance Audits. 

The laboratory manager addresses questions 
by the section managers. 

plaints that cannot be answered 

The Laboratory Manager shall have a elor's degree in a chemical, environmental, 
biological sciences, physical scienc ineering field, and at least five years of 
experience in the environmental a f representative inorganic and organic 
analytes for which the laboratory seek.~11m1111f2intains accreditation. 

Assistant Laboratory Man 

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 asse.ssments 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 analyti I test methods for which 
data review is performed and have documented traini r experience in QA/QC 
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 Correct1 Action Reports as per the Data 
Validation SOP, periodically review co rol charts for out of control conditions, and 
initiate any appropriate corrective ac ns. 

The QA/QCO shall oversee the anal · roficiency testing in accordance with our 
standards and monitor any corrective actions issued as a result of this testing. 

The QA/QCO reviews all 
order to assure their 
requirements. 

operating procedures and statements of work in 
and compliance to method and regulatory 

The QA/QCO shall be responsible for maintaining and updating this quality 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 
QNQCO 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~t L who exercise day-to-
day supeivision of laboratory operations for the appro Ids of accreditation and 
reporting of results for their department within HEAL. A Te ical Director's duties 
shall include, but not be limited to, monitoring standards of performance in quality 
control and quality assurance, monitoring the V, of the analyses performed and 
the data generated in their sections to ensur: reli le data, overseeing training and 
supervising departmental staff, scheduling in ing work for their sections, and 
monitoring laboratory personnel to ensure that pro r procedures and techniques are 
being utilized. They supervise and i ement new Quality Control procedures as 
directed by the QNQCO, update and a,n · quality control records including, but not 
limited to, training forms, IDOCs, DOC , and MDLs, and evaluate laboratory 
personnel in their Quality Control In addition, technical directors are 
responsible for upholding the spirit and intent of HEAL's data integrity procedures. 

As Technical Directors ot ir sociated section, they review analytical data to 
acknowledge that data me all c eria 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&SO) and the Chemical Hygiene Officer (CHO). These jobs can be executed by the 
same employee. 

Analyst I, II 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 specificall pertaining to the analyses 
performed by the analyst. Additional duties may include eparation of samples for 
analysis, maintenance of lab instruments or equipm cleaning and providing 
technical assistance to lower level laboratory staff. 

The senior analyst in the section may be as 
related to operational aspects of the section. 
lab technician. 

o perform supervisory duties as 
alyst may perform all duties of a 

The position of Analyst is a full or pa ·me hourly position and is divided into three 
levels, Analyst I, II, and Ill. All emplo es d into an Analyst position at HEAL must 
begin as an Analyst I and remain t re at minimum of three months regardless of 
their education and experience. Ana st have a minimum of an AA in a related 
field or equivalent experience (equivalent experience. means years of related 
experience can be substit for the education requirement). An Analyst I is 
responsible for analysis, in rume operation, including calibration and data reduction. 
Analyst II must have a mi um an AA in a related field or equivalent experience 
and· must have documented emonstrated aptitude to perform all functions of an 
Analyst II. An Analyst II 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 II may also assist 
Analyst Ill 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 111 
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 Ill is 
responsible for all tasks completed by an Analyst I and II as well as advanced data 
review, non-routine instrument maintenance, assisting their technical director in basic 
supervisory duties and method development. 
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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 sample 
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 sa ling bottle kits. The 
sample control manager acts as a liaison between the laboratory and field sampling 
crew to ensure that the appropriate analytica~is assigned. If a discrepancy is 
noted, the sample control manager or sampl u dian will contact the customer to 
resolve any questions or problems. The sample trol manager is an integral part of 
the customer service team. 

This position should be filled by someA a high school diploma and a minimum of · 
2 years of related experience and ca~filled by a senior manager. 

Sample Custodians 

Sample Custodians work · ect 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 transports 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 S0Ps. 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 

The Bookkeeper is responsible for the preparation of quart ly financials and quarterly 
payroll reports. The bookkeeper monitors payables, receiva s, deposits, pays all bills 
and maintains an inventory of administrative supplies. kkeeper completes final 
data package assembly and oversees the consignment of final orts. The Bookkeeper 
assists in the project management of drinking water compliance samples for NMED and 
NMEFC and any other tasks as assigned by~boratory Manager. This position 
should be filled by someone.with a degree in ou mg or a minimum of a high school 
diploma and at least 4 years of directly related e rience. 

Administrative Assistant 

The Administrative Assistant is resp 
include but are not limited to: the proce 
generation of client specific s readsheets. 
with a minimum of a high s di loma. 

IT Specialist 

r aiding administrative staff in tasks that 
and consignment of final reports, and the 
This position should be filled by someone 

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 
ORE LAP 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 aining. During this period 
the new personnel shall be introduced to the organization a their responsibilities, as 
well as the policies and procedures of the company. II also undergo on-the-
job training and shall work with trained staff. They will be she required tasks and be 
observed while performing them. 

When utilizing staff undergoing training, appr supervision shall be dictated and 
overseen by the appropriate section technica ctor. Prior to analyzing client 
samples, a new employee, or an employee ne o a procedure, must meet the 
following basic requirements. Them S. d Method(s) f.or the analysis must be read 
and signed by the employee indic g t they read, understand, and intend to 
comply with the requirements of e do ments. The employee must undergo 
documented training. Training is c d by a senior analyst familiar with the 
procedure· and overseen by the section Technical Director. This training is 
documented by any means~ed appropriate by the trainer and section Technical 
Director, and kept on file i the ployees file located in the QA/QCO's office. The 
employee must perform a ces ul 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. ID0Cs 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 performance ·s unacceptable for that 
parameter and the analyst must either locate and correct e 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 anal perience will not be allowed to 
perform analysis until they have demonstrated atte n to detail with minimal errors in 
the assigned tasks. To ensure a sust · d level of quality performance among staff 
members, continuing demonstration ility shall be performed at least once a 
year. Theseare 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 th aly sample), by performing another IDOC, or by 
summarizing the data of fo ns utive laboratory control samples with acceptable 
levels of precision and accur 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 
prosecutio~. 

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, S0Ps, and 
procedures for HEAL, there is a signoff sheet that is signed by all pertinent 
employees, indicating that they have read, understand, an gree to perform the most 
recent version of the document. 

The effectiveness of training will be evaluated during routin data review, annual 
employee reviews, and internal and external audi Repetitive errors, complaints and 
audit findings serve as indicators that training en ineffective. When training is 
deemed to have been ineffective a brief of the training process will be 
completed and a re-training conducted as soon a ssible . 
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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), I , blue ice (The use of"blue ice" by 
anyone except HEAL personnel is discouraged because it gener do not maintain the appropriate temperature of 
the sample. If blue ice is used, it should be completely frozen at t of use, the sample should be chilled before 

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

Containers 

Containers which are sent o sampling are purchased by HEAL from a commercial 
source. Glass containers ar ertifie "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 m1rnm1ze 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 (COG) form is used to provide a record of sample chronology from 
the field to receipt at the laboratory. HEAL's COG contains the client's name, address, 
phone and fax numbers, the project name and number, the 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 infor tion. 

There is also a space to record the HEAL ID number ass· samples after they are 
received. Next to the sample information is a space for the clien 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 n ntains lines for signatures, dates 
and times when samples are relinquished and re ed. The COG form also includes a 
space to record special sample related instruc ns, sampling anomalies, time 
constraints, and any sample disposal con · rations. 

It is paramount that all COCs arrive at plete and accurate so that the samples 

·"" 

.... 

can be processed and allocated fortes timely and efficient manner. A sample 1• 

chain-of-custody form can be found in the current Document Control Logbook or on line 
at www.hallenvironmental.co 

t re ire the use of an internal COC, advanced 
ained. The use of internal COCs are not part of 

Should a specific project or c 
notification and approval must 
our standard operating procedure. 

Receiving Samples 

Samples are received by authorized HEAL personnel. Upon arrival, the COG is 
compared to the respective samples. After the samples and COG 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 ID 
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 a reviewed prior to being 
distributed for analysis. 

All samples received that are requested for compliance, whe r 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 ace ce with the test method(s) as well 
as the compliance requirements . 

Samples are distributed for analysis based upon th quested tests. In the event that 
sample volume is limited and different d rtments at HEAL are required to share the 
sample, volatile work takes preceden will always be analyzed first before the 
sample is sent to any other departmen 

Care will be taken to store samples isolated from laboratory contaminants, standards 
and highly contaminated sam 

All samples that require ther 
range just above freezing to 
Method. 

rvation shall be acceptably stored at a temperature 
nless specified at another range by the SOP and 

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 ~esolution 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 :~logies or 2o'1' 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. 

Drinking Water(DW) Non-Potable Water (NPW) Solids (S) 

180.1. 

200.2 

200.7 

200.8 

245.1 

DW 

NPW 

DW 

NPW 

DW 

NPW 

DW 

NPW 

DW 

NPW 

"Sampl Prepa tion Procedure For Spectrochemical 
Determi f Total Recoverable Elements" 

"Determination of Metals and Trace Elements in Water and 
Wastes by Inductively Coupled Plasma-Atomic Emission 
Spectromet " 

"Determination of Trace Elements in Waters and Wastes by 
Inductively Coupled Plasma-Mass Spectrometry." 

"Mercury (Manual Cold Vapor Technique)" 
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DW 

300.0 NPW 

s 
NPW 

413.2 
s 
NPW 

418.1 
s 

504.1 DW 

524.2 DW 

552.3 DW 

624 NPW 

1311 s 

1311ZHE s 

1664A NPW 

3005A NPW 

3010A NPW 

30508 s 
ow 

3510C 
NPW 

3540 s 

3545 s 
NPW 

3665 
s 

50308 NPW 

5035 s 

NPW 
·60108 

s 

"Determination of Inorganic Anions by Ion Chromatography" 

"Oil and Grease" 

"Petroleum Hydrocarbons (Spectrophotometric, Infrared)" 

"EDB, DBCP and 123TCP in Water by Microextraction and 
Gas Chromatography" 

"Measurement of Purgeable Organic Compounds in Water by 
Capillary Column Gas Chromatography/Mass Spectrometry" 

"Determination of Haloacetic Acids and Dalapon in Drinking 
Water by Ion-Exchange Liquid-Solid Extraction and Gas 
Chromatography with an Electron Capture Detector" 

Appendix A to Part 136 Methods for Or
1
iic Chemical 

Analysis of Municipal and Industrial Wa water Method 624-
Purgeables" · 
"Toxicity Characteristic Leaching Procedu~ 
"Toxicity Characteristic Leachin~ Procedure" 

"N-Hexane Extractable M~~EM: Oil and Grease) and 
Silica Gel Treated N-Hexa ractable Material) by 
Extraction and Gravimetry" 

"Acid Digestion of~rs for Total Recoverable or Dissolved 
Metals for Analysjfby~ AA or ICP Spectroscopy" 

"Acid Digestion o-~ue9 Is Samples and Extracts for Total 
Metals for Analysis~ or ICP Spectroscopy" 

"Acid Dig~ion of Sediment, Sludge, and Soils" 

"Separ~ 
,-
l:>ry Fi)nel Liquid-Liquid Extraction" 

"Soxhlet i;mction" 

"Pressurized Fluid Extraction(PFE)" 

"Sulfuric Acid/Permanganate Cleanup" 

"Purge-and-Trap for Aqueous Samples" 
"Closed-System Purge-and-Trap and Extraction for Volatile 
Organics in Soil and Waste Samples" 

"Inductively Coupled Plasma-Atomic Emission Spectrometry" 
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7470A NPW 

7471A s 

NPW 
80218 

s 

NPW 
8015D 

s 
.. 

8081A 
NPW 

s 
NPW 

8082 s 
NPW 

82608 s 
NPW 

8270C 
s 

NPW 
8310 s 
9060 NPW 

NPW 
"' 9067 

s 

9095A s 
ow 

H-8167 
NPW 

Walkley/Black s .. ow 
SM2320 B 

NPW 

SM23408 NPW 

ow 
SM25108 

NPW 

SM2540 B NPW 

... 
SM2540 C 

ow 
NPW 

SM2540 D NPW 
• ow 

SM4500-H+B ,,.. NPW 

SM4500-NH3 NPW 

C s 
• 

SM4500-Norg NPW 

"Mercury in Liquid Waste (Manual Cold-Vapor Technique)" 
"Mercury in Solid or Semisolid Waste (Manual Cold Vapor 
Technique)" 
"Aromatic and Halogenated Volatiles By Gas 
Chromatography Using Photoionization and/or Electrolytic 
Conductivity Detectors" 
"Nonhalogenated Volatile Organics by Gas Chromatography" 
(Gasoline Range and Diesel Range Organics) 

"Organochlorine Pesticides by Gas Chromatography" 

"Polychlorinated Biphenyls (PCBs) by Gas Chromatography" 

'Volatile Organic Compounds by Gas Chromatography/ Mass 
Spectrometry (GC/MS)" 

"Semivolatile Organic Compounds by Gas Chromatography/ 
Mass Spectrometry (GC/MS)" 1 

I 
"Polynuclear Aromatic Hydrocarbo, ,., 

' "Total Organic Carbqn" 

"Phenolics (Spectrophoto~BTH With Distillation)" 

"Paint Filter' Liquids Test" . 
"Method 8167 Chlnaiaa Total" ~,... ~ .. 
FOC/TOCWB t I - ,,. 

"Alkalinity" --
-

"2340 ~ne§s" 

"251 Q ~rh ,J ~ity" --
"Total Solids Dried at 103-105° C" 

''Total Dissolved Solids Dried at 180° C" 

''Total Suspended Solids Dried at 103-105° C" 

"pH Value" 

"4500-NH3" Ammonia 

"4500-Norg" Total Kjeldahl Nitrogen (TKN) 
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C s 

SM5210 B NPW "5210 B. 5-day BOD Test" 
SM5310 B ow "531 O" Total Organic Carbon (TOC) 

NPW 
SM92238 "9223 Enzyme Substrate.Coliform Test" ow 

NPW 
8000B "Determinative Chromatographic Separations" s 

NPW 
8000C "Determinative Chromatographic Separations" 

s 

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 ail the specific procedure 
and equipment utilized as well as the quality requirements n ce ary to prove the integrity 
of the data. SOPs are reviewed or revised every twelve mo r sooner if necessary .. 
The review/revision is documented in the Master SOP Logbook file in the QA/QC Office. 
All SOPs are available in the LIMS under the Documen 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 alter , signed by the section Technical 
Director and the QA/QC Officer and will be scanned into e 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 throu h the MOAL as bound logbooks. 

Each HEAL test method SO 
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, dig.estion 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. 
calibrated quarterly with NIST-certified thermometers. 

se data loggers are 

The NIST thermometer should be recalibrated at le 
thermometer has been exposed to temperature extre 

five years or whenever the 

Refrigerators/Freezers 

Each laboratory refrigerator or freezer co s 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 tempera~of the refrigerators are recorded to insure that the 
refrigerators are within the requi d de · nated range. Samples are stored separately from 
the standards to reduce the risk cont ination. 

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 QNQCO. 

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 pa in order to validate the 
calibration of the balance. The assigned values, as well as the d 'ly checks, for the working 
weights are recorded in the balance logbook for each balanct41!•1111... 

Instrument Calibration 

An instrument calibration is the relationship betwee known concentrations of a set of 
calibration standards introduced into an analytical inst ent and the measured response 
,they produce. Calibration curve standard e a prepared series of aliquots at various 
known concentration levels from a source reference standard. Specific 
mathematical types of calibration techniq s are utlined in SW-846 BOOOB and/or BOOOC. 
The entire initial calibration must be perfo r to sample analyses. 

The lowest standard in the calibr 

Refer to the current SOP to det 

curve must be at or below the required reporting limit. 

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. 

· 1f 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 c 

Eppendorf (or equivalent brands) pipettes are checke 

Standards 

d daily when in use. 

imetrically prior to use. 

All of the source reference standards use re ered from a reliable commercial vendor. 
A Certificate of Analysis (CoA), which verifie equality of the standard, accompanies the 
standards from the vendor. The C ificates of Analysis are dated and stored on file by the 
Technical Directors or their d gnee These standards are traceable to the National 
Institute of Standards (NIST). Whe salts are purchased and used as standards the 
certificate of purity must be obtain the vendor and filed with the CoAs. 

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 r nalytical methods. The majority 
of HEAL methods utilize medium quality deionized re nt water maintained at a resistivity 
greater than 1MQ in accordance with SM1080. 

Reagent blank samples are also analyze ure that no contamination is present at 
detectable levels. The frequency of r ank analysis is typically the same as 
calibration verification samples. Refriger rage blanks are stored in the volatiles 
refrigerator for a period of one week and analyzed and replaced once a week . 
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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 Item or Equipment 
Manufacturer 
Type of Instrument 
Model Number 
Serial Number 
Date Received and Date Placed into Service 
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 current Maintenance 
laboratory for further information. 
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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 termination 
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 phasis on preventing . 
similar incldences from happening in the future . 
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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 limiteci on a test that requires an MS/MSD an LCSD shall be 
analyzed to demonstrate precision and accuracy and when pos · le a sample duplicate will 
be analyzed. 

Duplicates are identical tests repeated for the same sample or trix spike in order to 
determine the precision of the test method. A Relative Percent Difference (RPO) 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 sa les (MS/MSD) that are evaluated 
with a known added quantity of a target co und. This is to help determine the accuracy 
of the analyses and to determine the matri e e on analyte recovery. A percent recovery 
is calculated to assess the quality of the a uracy 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 RPO is calculated and when not indicated in the SOP shall be acceptable at 
</= 20%. 

In an effort to evaluat II r eived 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 d are known amounts of 
standard added to a test portion of a sample as a reference fo valuating and controlling 
the precision and bias of the applied analytical method. the appropriate Method 
and SOP for guidelines on pass/fail requirements for Internal Stand s . 

Proficiency Test (PT) Samples are samples provid~· n unbiased third party'. They are 
typically analyzed twice a year, between five an se months apart, or at any other 
interval as defined in the method SOP. They contain re-determined concentration of the 
target compound, which is unknown to HEAL. HEAL's nagement and all analysts shall 
ensure that all PT samples are handled in t ame manner as real environmental samples 
utilizing the same staff, methods, procedur. , · ment, facilities and frequency of analysis 
as used for routine analysis of that anal Wh analyzing a PT, HEAL shall employ the 
same calibration, laboratory quality contra ceptance criteria, sequence of analytical 
steps, number of replicates and other procedures as used when analyzing routine samples . 
PT results are reported as nor· samples, within the working range of the associated 
calibration curve. In the event nal 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 analyt in the LCS are outside of 
the control limits, then the problem may lie with the applicati of the extraction, with 
cleanup procedures, or with the chromatographic procedur . the problem has been 
identified and addressed, corrective action may include reanaly s 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 m ix at the levels of interest. Data 
generated with laboratory control samples t fall outside of the established control limits 
are judged to be generated during an "out -co ol" situation. These data are considered 
suspect and shall be repeated or reported · h u fiers. 

Control limits are to be updated only by Technical Directors, Section Supervisors or the 
Quality Assurance Officer. Cont ·mits should be established and updated according to 
the requirements of the metho eing tilized. When the method does not specify, and 
control limits are to be generat or ated for a test, the following guidelines shall be 
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 RPO 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 secti supervisor and primary 
analyst performing the analysis for possible trends and compal'i to the previous Control 
Charts. The technical director initials the control charts, · that they have been 
reviewed and that the updated Limits have been determined to be a rate 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 t~o in. place at the time that the sample was 
analyzed. Once limits are updated, those I' its 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 insu 
the default limits, as estabfishe 
requirements in SW-846 method 
control limits. 

· nt ta points to update limits that are over a year old, 
the ethod or SOP, shall be re-instated. Refer to the 

B and aoooc for further guidance on generating 

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 
overtime. 

Page 39 of 59 
Quality Assurance Plan 9.9 
Effective August 13th, 2014 



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 
(RPO). HEAL requires the RPO to fall within the 99% confidence interval of 
established control charts or an RPO 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. 

RPO = 2 x (Sample Result - Duplicate Result) X 100 _._.L 
(Sample Result + Duplicate Result) 

Accuracy 

The accuracy of an analysis refers to the differ e between the calculated value 
and the actual value of a measDue t. The accuracy of a laboratory result is 
evaluated by comparing the meas unt of QC reference material recovered 
from a sample and the known am nt ad d. Control limits can be established for 
each analytical method and sample · . Recoveries c;i.re assessed to determine 
the method efficiency and/or the matrix effect. 

Analytical accuracy is e ress 
parameter. A known am t of 
the sample is prepared an 
percent recovery is: 

as the Percent Recovery (%R) of an analyte or. 
alyte is added to an environmental sample before 

equently analyzed. The equation used to calculate 

%Recovery = {(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 warning 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 sign in 99% of the analyses at 
that concentration. An IDL can be considered the inimum level of analyte 
concentration that is detectable above random baselina-.1111 

The MDL is a measure of the sensitivity of an analytical method. MDL studies are 
required annually for each quality system~-technology and analyte, unless 
indicated otherwise in the referenced metho n DL determination (as required in 
40CFR part 136 Appendix B) consists of rep I piked samples carried through all 
necessary preparation steps. The spike conce tion is three times the standard 
deviation of three replicates of spikes. At least seven replicates are spiked and 
analyzed and their standard deviat~1 lculated. Routine variability is critical in 
passing the 10 times rule and is b t ach ved by running the MDLs over different 
days and when possible over sev I ration events. Standard Methods and 
those methods used for drinking wa 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 ectio limit (MDL) can be calculated using the standard 
deviation according to th ul 

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 POL 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 
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 POL check shall consist of a QC sample spiked at or below the PQL. All · 
sample-processing and analysis steps of the analytical thod shall be included in 
the PQL check and shall be done for each quality syste matrix, technology, and 
analyte. A successful check is one where the recov ch analyte is within the 
established method acceptance criteria. When this criterio is not defined by the 
method or SOP, a default limit of +/-50% shall be utilized. 

Quality Control Parameter Calculations 

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. 

x, = the value x in the 1th trial 
n = the number of trials 

Standard Deviation 

The sample standard deviation, represented bys, 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 Xj. The variance, s2
, 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 = [~ (x1 - average)2 /(n - 1 )] 14 

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 usin 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 
recovery. 

Grubbs Outliers 

idence interval around the mean 

Grubbs Outliers are calc 
uncertainties. An outlier 
other observations in the 
otherwise. 

he LIMS during the generation of control limits and 
servation that appears to deviate markedly from 

pie set and are removed, unless documented 

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 t arameter associated with the result of a 
measurement that characterizes th ion of the values that could reasonably 
be attributed to the measurement: , uncertainty measurements are used to 
state how good a test result is an w the end user of the data to properly 
interpret their reported data. All procedures allow for some uncertainty. For most 
analyses, the component d estimates of uncertainty are reduced by following 
well-established test met ds. T urther reduce uncertainty, results generally are not 
reported below the lowe calib 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 estimating the overall uncertainty in the entire analytical 
process by measuring the di~persion 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: 

s= 
I(x-x)2 

(n-1) 

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

95%confidence=2xs ~ 

Example: Assuming that after gathering 20 of the most recent LC r Bromide, we have 
calculated the standard deviations of the values and achieved a result of 0.0 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 + N02 

Langelier Saturation lndf"' 1l 

The Langelier Saturation l~I) is calculated as follows: 

Solids Factor (SF) =(Log1 O[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) 
LSI= pH - pH5 
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Calibration Calculations 

1. Response Factor or Calibration Factor: 

RF= ((Ax)(Cis))/((Ais)(Cx)) CF=(Ax)/(Cx) 

a. Average RF or CF 

b. Standard Deviation 
s = SQRT { [ L (RFi - RFAvE )2] / (n-1)} 

c. Relative Standard Deviation 

RSD = s / RFAvE 

Where: 
Ax = 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 
RFi = Response Factor (or other determin alue) 
RF AVE = Average of all the response factors 
L = the sum of all the individu 

2. Linear Regression 

y=mx+b 

a. Slope (m) 

m =( nLXiYi - (nLXj)*(nLyi) ) I (nLx? - (LXi)2) 

b. Intercept (b) 

b =yAVE - m*(xAvE) 

c. Correlation Coefficient (cc) 
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CC (r) ={ L((Xi-Xave)*(yi-Yave)) } / { SQRT((:E(Xi-Xave)2)*(L(Yi-Yave)2
))} 

Or 
cc (r) =[(LW * r.wxy) - (LWX * Lwy)) / (sqrt( ( [{:Ew * LWX2

) - (:Ewx * LWX)] * [{LW 
* r.wy2) - ('f.wy * Lwy)])))] 

d. Coefficient of Determination 

COD (r2) = CC*CC 

Where: 
y = Response (Area) Ratio Ax/Ais 
x = Concentration Ratio CxlCis 
m = slope 
b = intercept 
n = number of replicate x,y pairs 
x1 = individual values for independent variable 
Yi = individual values for dependent variable 
'f. = the sum of all the individual values 
Xave = average of the x values 
Yave = average of they values 
w = weighting factor, for equal weighting w=1 

3. Quadratic Regression 

y = ax2 +bx+ c 

a. Coefficient of Determinatio 

Where: 
y = Response (Area) Ratio Ax 
x = Concentration Ratio Cx/Cis 
a = x2 coefficient 
b = x coefficient 
c = intercept 
Yi = individual values for each dependent variable 
x1 = 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 (I.e., 3 for third order, 2 for 
second order) 
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Yi= ((2*a*(CxfCis)A2)-bA2+b+(4*a*c))/(4a) 

b. Coefficients (a,b,c) of a Quadratic Regression 

a = S(x2y)ScxxrS(xy)Scxx2) I Scxx>Scx2x2)-[Scxx2)]2 

b =Scxy>Scx2x2rS(x2y)Scxx2) I Scxx)Scx2x2dScxx2>]
2 

C = [(Lyw)/n] - b*[(LXW)/n] - a*[L(X2w)/n] 

Where: 
n = number of replicate x,y pairs 
x = x values 
y = y values 
W = s-2 / (LS-2/n) 
Scxx> = (~x2w) - [(Lxw)2 / n] 
Sexy) = (Lxyw) - [{:Exw)*{LYW) / n] 
Scxx2) = (Lx3w) - [{Lxw)*(LX2w) In] 
Scx2y) = (Lx2yw) - [(rx2w)*(~yw) In] 
Scx2x2) = (LX4

W) - [(:Ex2w)2, n] 
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 

Weighting of 1/x or 1/x2 is permissible for linear calibrations. Weighting shall not be 
employed for quadratic c 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 Cx =((Ax)(C1s))/((As)(RFAvE)} 

On-Column Concentration for Average CF Calibration using External Standard 

On-Column Concentration Cx =(Ax)/(CF AVE) 

On-Column Concentration for Linear Calibration 
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If determining an external standard, then exclude the Ais and Cis for internal standards 
On-Column Concentration Cx = ((Absolute{[(Ax)/(Ais)] - b})/m) * Cis 

Where: m = slope 
b = intercept 
Ax= Area of the Sample 
Cis = Concentration of the Internal Standard 
Ais = Area of the Internal Standard 

On~Column Concentration for Quadratic Calibration 

If determining an external standard, then exclude the Ais and C1s for internal standards 
On-Column Concentration =[(+SQRT(b2-(4*a*(c-y)))-b)/(2*a)l * Cis 

Where: a = x?- coefficient 
b = x coefficient 
c = intercept 
y = Area Ratio = Ayf Ais 
Cis = Concentration of the Internal Standard 

Final Concentration (Wet Weight) 

Dry Weight Concentration 

Dry Weight Concentration =Final Concentrati 
%So1i 

Percent Difference 
% Difference= Absolute Continuin 

A 

Percent Drift 

% Drift= Absolute Calcul 

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 DOD + Area of ODE 
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 tot alyst'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 gently monitored throughout the 
validation process. Data is reported using appropriate ignificant figure criteria. In most 
cases, two significant digits are utilized, hree significant digits can be used in QC 
calculations. Significant digits are not until after the last step of a sample 
calculation. All final reports undergo 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 transfi 
peer. This includes data typin 
table inclusion to a cover letter, o 

tween media, the transcribed data is checked by a 
mA er data entry, chromatographic data transfer, data 

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 scan d as a .pdf file onto the 
main server. Original client folders are kept on file and are ar ged by project number. 
Additionally, all electronic data is backed up routinely o L main server. The 
backup includes raw data, chromatograms, and report docume s. 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 e · ed otherwise in a client contract). 
Access to archived information shall be documen with an access log. Access to 
archived electronic reports and data will be password tected. In the event that HEAL 
transfers ownership or terminates. businflectices, complete records will b.e maintained 
or transferred according to the client's in ct1 . . 

After issuance, the original report shall re · changed. If a correction to the report is 
necessary, then an additional document shall be issued. This document shall have a title 
of "Addendum to Test Rep or Correction to Original Report", or equivalent. 
Demonstration of original rep inte ity comes in two forms. First, the report date is 
included on each page of the I re rt. Second, each page is numbered in sequential 
order, making the addition or om1 of any data page(s) readily ·detectable. 
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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 a.;::~ple analysis that lead 
to treating a sample differently from documented procedur be documented with a 
corrective action report. The section supervisor and laboratory nager 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 eria cannot be used for reporting · 
analytical data unless method specific criteria states othe ise . 

Continuing calibration standards above a 
long as the failure is isolated to a singles 
detect for the failing analyte. 

e criteria can be used to report data as 
nd the corresponding samples are non-

Samples with non-compliant surr 
necessary by the supervisor for 

recoveries should be reanalyzed, unless deemed un
trix, ·storical 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 RPO values outside control limits 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. 
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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, f ilities, and frequency of 
analysis as used for routine analysis of that analyte. When a lyzing a PT, HEAL shall 
employ the same calibration, laboratory quality control an ance 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 hich we seek accreditation, or are 
accredited. HEAL shall not knowingly receive any P mple or portion of a PT sample 
from another laboratory for any analys· or which the sending laboratory seeks 
accreditation, or is accredited. Laborato ement or staff will not communicate with 
any individual at another laboratory cone PT sample. Laboratory management or 
staff shall not attempt to obtain the assign 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 syste audit nsists of a qualitative inspection of the QA system 
in the laboratory and an asses nt 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 healt d safety, QC activities, resources, 

and staff training. 

Findings from management reviews and t s that arise from them shall be recorded 
and any corrective actions that arise shall leted in an appropriate and agreed upon 
timescale. ,-..i111, 

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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14.0 References (Analytical Protocols Utilized at HEAL) 
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October 1994~ 

23. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, USEPA SW-846, 
3rd Edition, Updates I, II, IIA, 118, Ill, December, 1996 

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



























































































































































































































































































































































Proof of Delivery

Tracking Number: 1Z8818390155273271

Service: UPS NEXT DAY AIR

Delivered On: 01/31/2013 9:37 A.M. 

Delivered To: SANTA FE, NM, US 

Signed By: MILLER

Left At: Front Desk

Print This Page 

  

Close Window 

Dear Customer,

This notice serves as proof of delivery for the shipment listed below.

Thank you for giving us this opportunity to serve you. 

Sincerely, 

UPS 

Tracking results provided by UPS:   02/05/2014 9:33 A.M.   ET

Close Window 
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RE: Western Refining Southwest, Inc.- Bloomfield Refinery 
2013 Annual Class I Well Report 
Non-Hazardous Injection Well 
Permit # - UIC-CL-009 
API # - 30- 45-29002 

Mr. Chavez, 
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Bloomfield Refinery is submitting the 2013 Annual Class I Well Report. The well is located in 
the NE/4. SE/4 of Section 27, Township 29 North, Range 11 West, NMPM, San Juan County, 
New Mexico and is operated by Western Refining Southwest, Inc. 

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

Sincerely, 

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) 
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Waste Disposal Well #1 
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Permit#- UIC-CLl-009 

API # - 30-45-29002 
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Certification 
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penalties for submitting false information including the possibility of fine and 
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Ron Weaver 
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EXECUTIVE SUMMARY 

This report provides a summary of activities conducted in 2013 on Waste Disposal Well 

#1 (WDW-#1) at the Bloomfield Refinery. The following is a summary of well 

operations and well testing activities performed in 2012. 

Operational Summary 

Injection Volume- The volume injected into the disposal well during 2013 was 

12, 110,780 gallons. Western Refining 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 on a 

quarterly basis for chemical analysis, with the following exception. A quarterly sample 

was not collected during the first quarter of2013 ~ue to the fact that that injection well 

was not in operation from mid-January through March 2013. Quarterly samples were 

collected during the 2nd, 3rd, and 4th quarters of2013. Analytical results did not exhibit 

characteristics ofhazardous waste. 

Maintenance Operations -No down-hole maintenance activities were conducted in 

2013. 

Mechanical Integrity Tests- The 2013 well testing program witnessed by a 

representative of the New Mexico Oil Conservation Division (NMOCD) included a 

High-Pressure Shutdown Test, Bradenhead Test, and Mechanical Integrity Test. Results 

of these tests prove that the operational integrity of the well is sound. 

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

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

Recommendations 

Western will continue the routine monitoring, maintenance, and testing programs which 

1 



include quarterly chemical analysis of injection fluids, mechanical integrity testing, and 

Bradenhead testing. Western will continue to utilize the maximum operating injection 

pressure at the wellhead as permitted by Discharge Permit GW-130. 
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1.0 INTRODUCTION 

This report provides a summary of activities conducted during 2013 on Waste Disposal 

Well #1 (WDW #1). The disposal well is part of the Bloomfield Refinery operations. 

The refinery is located immediately south of Bloomfield, New Mexico in San Juan 

County. The well location is depicted in Figure 1. The physical address ofthe facility is 

as follows: 

Bloomfield Refinery 
#50 County Road 4990 
Bloomfield, NM 87413 

The Bloomfield Refinery 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 ofundeveloped 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: 
OCDUIC: 
OCD Discharge Plan Permit Number: 
Well Classification: 
API Number: 
Legal Location: 
Physical Address: 

Waste Disposal Well #1 
UIC-CLl-009 
GW-130 
Class I Non-hazardous 
30-045-29002 
1250 FEL, 2442FSL, I Sec 27 T29S R11E 
#50 Road 4990, Bloomfield, NM 87413 
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2.0 SUMMARY OF ACTIVITIES 

The following list of activities was conducted in 2012 on WDW #1 located at the 

Bloomfield Refinery: 

• 04/24/13 

• 07/22/13 

• 09119/13 

• 09119/13 

• 09/19/13 

• 11107/13 

2nd Quarter 2013 Sampling Event 
3rd Quarter 2013 Sampling Event 
Bradenhead Test 
High-Pressure Shut-Down Test 
Mechanical Integrity Test 
4th Quarter 2013 Sampling Event 

An analytical sample was not collected during the first quarter of2013 due to the fact that 

the injection well was not operational for most of the quarterly. 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 ofNew Mexico Oil Conservation Division (NMOCD) was on-site to 

witness the Bradenhead Test, High-Pressure Shut-Down Test, and Mechanical Integrity 

Test on September 19,2013. A copy ofthe test reports is provided in Appendix A. 

The Annual Pressure Fall-OffTest was not conducted in 2013. In an e-mail to Western 

from NMOCD dated August 2, 2012, it states that Fall-Off Test frequency requirements 

are being evaluated by NMOCD and operators will be notified by NMOCD when a Fall 

Oft' Test is required. Western did not receive notification from NMOCD that a Fall-Off 

Test was required for 2013. 
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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 2013 was 12,110,780 gallons. 

Throughout 2013 the Bloomfield Refinery injection well operated within the operational 

limits ofless than 1,150 psi. 

3.2 Injection Well Down-Time 

The injection well was down approximately 5,130 hours in 2013. Decreased volume of 

plant produced water during 2013 resulted in extended periods in which the injection well 

was not operational. General maintenance activities on the injection well equipment up

stream of the injection well also contributed to the injection well down-time during 2013. 
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4.0 SAMPLING AND CHEMICALANALYSIS 

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-CLI-009 (GW-130) Discharge Permit Renewal dated March 23, 2004: 

• Volatile Organic Compounds (VOCs); 

• Semi-Volatile Organic Compounds (SVOCs); 

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

• RCRA 8 Metals; and 

• RCRA Characteristics for Ignitability, Corrosivity, and Reactivity. 

First quarter samples were not collected due to the well not being operational during that 

time. Second quarter samples were collected April 24, 2013. Third quarter samples were 

collected July 22, 2013. Fourth quarter samples were collected November 7, 2013. A 

summary ofthe 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 Band 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 2012: 

• Mechanical Integrity Testing (including high-pressure shutdown and Bradenhead 
Testing) 

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 2012. 

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 Mechanical Integrity Test 

(MIT) on September 19, 2013. All tests were witnessed by Monica Kuehling of 

NMOCD-Aztec. The MIT held at 520 psi for 30 minutes, therefore confirming the 

integrity of the well. A copy of the Test Reports is provided in Appendix A. 
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6.0 WELL EVALUATION 

6.1 Well Evaluation 

In 2013, the injection well operated normally and within the operation limit of 1,150 psi. 

The increased down-time of well operations when compared to 2012 operational hours is 

mostly contributed to the decrease in produced water at the Bloomfield facility. 

6.2 Area of Review (AOR) 

The Area ofReview data was updated in the 2011 Annual Bottomhole Pressure Surveys 

and Pressure Fall-Off Tests for Waste Disposal Well #I Report (Cobb & Associates, 

2011). At that time, no new wells were found in the one-mile radius. 

Fifty-eight wells were found within a one-mile radius ofWDW #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 ofWDW #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 ofWDW #1. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

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

2013. 

7.1 Conclusions 

Injection Volume- The volume injected into the disposal well during 2013 was 

12,110,780 gallons. Western Refining 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 ofhazardous waste. 

Maintenance Operations - No down-hole maintenance activities were conducted in 

2013. 

Mechanical Integrity Tests- The 2013 well testing program witnessed by a 

representative ofOCD included a High-Pressure Shutdown Test, Bradenhead Test, and 

Mechanical Integrity Test. Results of these tests prove that the operational integrity of 

the well is sound. 

Well Evaluation- The injection well operated normally within the operational limit of 

1,150 psi throughout 2013. 

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

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

7.2 Recommendations 

Western will continue the routine monitoring, maintenance, and testing programs which 

include quarterly chemical analysis of injection fluids, high-pressure shut-down testing, 
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mechanical integrity testing, and Bradenhead testing in 2014. Western will continue to 

utilize the maximum operating injection pressure at the wellhead as permitted by 

Discharge Permit GW-130. 
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WESTERN REFINING DISPOSAL WELL 11 

NW, SW SECTION 26, T29N, R11W 

NO.: 30-o45-29002 Figure2 
DISPOSAL WELL 11 WELL ICHBIATIC 

W'tttam Rlllnlna Inc. 
BJoomtleld. ... 
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Hole Size: 11.0" 

Tubing: 2-7/8•, Acid Resistant Fluoroline Cement Uned 
wt of Tubing: 6.5 11ft 
wt d Tubing Uned: 7.55 11ft 
Tubing 10: 2.12s• 
Tubing Drift 10: 2.000" 
Minimum 10 0 Packer: -1.87" estimated 

Packer: Unknown Packer Type 0 3221' 
Could be a Guiberson or similar model Uni-6 

Perforations: 3276' • 3408' 4JSPF 0.5 EHD 
Top of the Cliff House Formation: 3276' 

Fill was cleaned out of well on 4120106 
Fill was orginally tagged at 3325' 

Perforations: 3435' - 3460' 4JSPF 0.5 EHD 
Top of the Menefee Formation: 3400' 

RBP: 3520' 

5-112 ... 15.5flft, Production Casing @3600' 
TOC: Surface 
Hole Size: 7-7/8" 
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TABLES 



AMOUNT AMOUNT 

OF WATER TO SOLAR 

PERIOD FROM RIVER EVAP PONDS 

2013 (GALLONS) (GALLONS) 

JAN 0 1,665,000 

FEB 1,612 1,089,000 

MAR 561 1,107,000 
------

OCT 0 0 

NOV 1,698 0 

DEC 1,001 641,123 

TABLE 1 

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

TOTALIZER 

AMOUNT DOWN-

INJECTED TIME 

(GALLONS) (HRS) 

432,517 352 

0 672 

0 744 

1,507,869 380 

1,943,003 151 

263,877 686 

BLOOMFIELD, NEW MEXICO 87413 

MONTHLY INJECTION WELL REPORT 
DISCHARGE PLAN GW-130 

NE1/4 SE1/4 SECTION 27, T29N, R11W 
NMPM, SAN JUAN COUNTY, NEW MEXICO 

INJECTION PRESSURE 

MAX I MIN I AVG MAX 

(PSIA) (PSIA) (PSIA) (PSIA) 

921 7 845 233 

8 0 6 184 

2 0 1 197 

1119 0 538 113 

1063 0 820 243 

1076 0 165 257 

ANNULAR PRESSURE 

I MIN I (PSIA) 

112 

151 

184 

170 

108 

108 

:::~:~::::<t:t0:2oUlu~:: DAT;allons Y Z$/1 Y 
=' • ~ -~ 

AVG MAX I (PSIA) (GPM) 

152 47 

171 0 

191 0.0 

139 79 

142 63 

218 64 

ON-LINE 

FLOW RATES 

MIN I (GPM) 

0 

0 

0 

0 

0 

0 

AVG 

(GPM) 

11.9 

0 

0 

13 

57 

0 

35 

68 

6 

35 

44 
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Map Milesto 
~ Q.W1 

WELLNAME 

2 

3 

4 

5 

6 

7 

0.00 DISPOSAL 

0.11 DAVIS GAS COM F 

0.12 DAVIS GAS COM G 

0.15 DAVIS GAS COM F 

0.16 Davis Pooled Unit 

0.18 JACQUE 

0.23 JACQUE 

Table 2 

tt. API NO Perf Perf Total P&A Date 
IQQ Bottom Depth 

ULSTR OPERATOR RESER)(OIR 

30-045-29002 3276 3514 3514 I-27-29N-11W WESTERN REFINING MESAVERDE 

30-045-07825 6157 6298 6298 19-Jan-94 I-27-29N-11W BPAMERICA DAKOTA 

30-045-23554 2827 2839 2839 I-27-29N-11W XTO ENERGY, INC CHACRA 

1R 30-045-30833 5314 5646 6177 1-27-29N-11W XTO ENERGY, INC GALLUP 

30-045-07812 1717 18-0ct-82 1-27 -29N-11 W Pre-Ongard PICTURED CLIFFS 

30-045-34463 1543 1714 1714 

2 30-045-34409 1483 1689 1689 

1-27-29N-11W HOLCOMB O&G 

H-27-29N-11W HOLCOMB O&G 

FRUITLAND COAL 

FRUITLAND COAL 

8 0.23 Davis PU/FB Umbarger 2 30-045-07883 1800 18-Aug-55 H-27 -29N-11 W Pre-Ongard 

9 

10 

11 

12 

13 

14 

15 

0.24 DAVIS GAS COM F 

0.41 CONGRESS 

0.49 LAUREN KELLY 

0.49 MANGUM 

0.51 CALVIN 

0.52 MARIAN S 

0.55 MANGUM 

1E 30-045-24084 2701 2810 6262 

18 30-045-25673 1680 1770 5808 

30-045-27361 1326 1354 1354 

1E 30-045-24673 6024 6160 6160 

30-045-12003 6176 6348 6348 

30-045-27365 2578 2710 2710 

30-045-07835 1388 1661 6214 

H-27-29N-11W XTO ENERGY, INC CHACRA 

K-27 -29N-11 W Burlington PICTURED CLIFFS 

F-27-29N-11W MANANA GAS INC FRUITLAND SAND 

F-27-29N-11W Burlington 

M-26-29N-11 W Burlington 

DAKOTA 

DAKOTA 

F-27-29N-11W MANANA GAS INC CHACRA 

L-27-29N-11W Burlington FRUITLAND COAL 

16 0.56 Black Diamond 30-045-07896 800 09-Nov-78 C-27-29N-11W Pre-Ongard 

17 0.57 DAVIS GAS COM J 30-045-25329 1462 1645 4030 

18 0.58 SULLIVAN GAS COM D 1E 30-045-24083 6086 6242 6242 

19 0.60 CONGRESS 16 30-045-25657 6086 6148 6148 

20 0.64 CALVIN 100 30-045-31118 1468 1760 1760 

21 

22 

0.64 SUMMIT 

0.64 CONGRESS 

9 30-045-24574 2747 2857 2857 

9 30-045-24572 27 46 2869 2869 

F-26-29N-11W HOLCOMB O&G FRUITLAND COAL 

F-26-29N-11W XTO ENERGY, INC DAKOTA 

A-34-29N-11W Burlington GALLUP 

N-26-29N-11W Burlington FRUITLAND COAL 

A-34-29N-11W Burlington CHACRA 

N-26-29N-11W ENERGEN CHACRA 

23 0.64 Garland "B" 30-045-07903 1664 1747 1747 27-Jun-75 M-27-29N-11W Pre-Ongard PICTURED CLIFFS 

GALLUP 24 0.65 SUMMIT 15 30-045-25707 5326 5970 5970 C-34-29N-11W ENERGEN 

Page 1 of3 

Pen. 
~ l.!J1_ 

Zone 

INJ Yes 

P&A Yes 

Shallow No 

Deep Yes 

P&A No 

CBM No 

CBM No 

P&A No 

Shallow Yes 

Shallow Yes 

Shallow No 

Deep Yes 

Deep Yes 

Shallow No 

CBM Yes 

P&A No 

CBM Yes 

Deep Yes 

Deep Yes 

CBM No 

Shallow No 

Shallow No 

P&A No 

Deep Yes 



Mao M.iln..tQ.. 
~ QW1 

WELLNAME 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

0.65 GARLAND 

0.67 CALVIN 

0.68 GARLAND B 

0.70 NANCY HARTMAN 

0.71 GRACE PEARCE 

0.72 HARTMAN 

0.73 Davis 

0.75 MARY JANE 

0.76 ROYAL FLUSH 

0.79 COOK 

0.79 COOK 

0.82 SHELLY 

0.82 HARE 

Table 2 

II. Ae!NQ Perf Perf Irui!_ P&A Date 
I.QJ2 Bottom Q!U1!!:! .!.ll.SIB. OPEBATOR RESERVOIR 

3 30-045-24573 2668 2790 2790 M-27-29N-11W ENERGEN CHACRA 

3 30-045-25612 5295 5870 5870 K-26-29N-11W Burlington GALLUP 

1R 30-045-21732 1648 1678 1678 M-27-29N-11W Burlington PICTURED CLIFFS 

2 30-045-26721 2627 2754 2754 P-22-29N-11W MANANA GAS INC CHACRA 

30-045-07959 1380 1466 1466 02-Mar-00 0-22-29N-11W JOHN C PICKETT FRUITLAND SAND 

30-045-07961 6072 6274 6274 14-Jun-99 P-22-29N-11W MANANA GAS INC DAKOTA 

30-045-07776 1917 11-Nov-58 M-26-29N-11W Pre-Ongard (N/A) 

30-045-26731 2622 2732 2732 

30-045-34312 1440 1608 1608 

30-045-07940 6052 6226 6226 

2 30-045-13089 1390 1410 1410 

2 30-045-20755 1726 1736 1736 

3 30-545-02123 2335 

N-22-29N-11W MANANA GAS INC CHACRA 

N-22-29N-11W MANANA GAS INC FRUITLAND COAL 

N-22-29N-11W MANANA GAS INC DAKOTA 

N-22-29N-11W MANANA GAS INC FRUITLAND SAND 

G-34-29N-11W CHAPARRAL O&G PICTURED CLIFFS 

M-23-29N-11 W Pre-Ongard FARMINGTON 

38 0.84 CALVIN 1F 30-045-33093 6172 6430 6430 J-26-29N-11W Burlington DAKOTA 

39 0.85 SULLIVAN GAS COM D 1 30-045-07733 6047 6160 6160 B-26-29N-11W XTO ENERGY, INC DAKOTA 

Pen. 
§!aty§ l!J1_ 

~ 

Shallow No 

Deep Yes 

Shallow No 

Shallow No 

P&A No 

P&A Yes 

P&A No 

Shallow No 

CBM No 

Deep Yes 

Shallow No 

Shallow No 

DRY No 

Deep Yes 

Deep Yes 

40 0.85 ELLEDGE FEDERAL 34 11 30-045-24834 1060 1064 1525 D-34-29N-11W MCELVAIN O&G FARMINGTON,NORTH Shallow No 

41 

42 

43 

44 

45 

46 

47 

48 

0.89 CONGRESS 

0.90 HARE 

0.90 CONGRESS 

0.90 CONGRESS 

0.90 ASHCROFT SWD 

0.90 LEAANN 

0.94 CONGRESS 

0.94 Viles EE 

7E 30-045-24835 6202 6347 6347 

4 30-545-Q2124 2015 

4E 30-045-24837 2784 2906 6328 

15 30-045-25675 5369 5943 5943 

30-045-30788 6952 7070 7382 

F-34-29N-11W Burlington 

0-23-29N-11W Pre-Ongard 

E-35-29N-11W Burlington 

C-35-29N-11 W Burlington 

DAKOTA 

FARMINGTON 

CHACRA 

GALLUP 

Deep Yes 

DRY No 

Shallow Yes 

Deep Yes 

B-26-29N-11W XTO ENERGY, INC MORRISON BLUFF EN" INJ Yes 

30-045-20752 1776 1790 1790 18-Dec-99 E-35-29N-11W CHAPARRAL O&G PICTURED CLIFFS P&A No 

5 30-045-07672 6171 6340 6340 

30-045-07751 
870 
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G-34-29N-11 W Burlington 

P-28-29N-11W Pre-Ongard 

DAKOTA Deep Yes 

DRY No 



Table 2 

Mao~ Perf Perf Total Pen. 

~ PW1 
WELLNAME II. API NO 

IQQ .emmm Deoth 
P&A Date l&SIB OPERATOR RESERVOIR ~ .!!!L 

Zone 

49 0.95 Sullivan 1X 30-045-29107 900 23-Jun-55 G-26-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

50 0.97 Madsen Selby Pooled Unit 2 30-045-07895 1600 05-May-78 A-28-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

51 0.97 Masden-Selby 3 30-045-07762 600 05-Jun-78 A-28-29N-11W Pre-Ongard P&A No 

52 0.97 MASDEN GAS COM 1 30-045-07894 6023 6125 6125 A-28-29N-11W XTO ENERGY, INC DAKOTA Deep Yes 

53 0.97 Sullivan 1 30-045-07870 1420 31-Aug-53 G-26-29N-11 W Pre-Ongard PICTURED CLIFFS P&A No 

54 0.98 CONGRESS 1 30-045-0767 4 PC 30-0ct-53 J-34-29N-11W Pre-Ongard PICTURED CLIFFS P&A No 

55 0.98 EARL B SULLIVAN 1 30-045-23163 2750 2761 2761 B-26-29N-11W XTO ENERGY, INC CHACRA Shallow No 

56 0.99 STATE GAS COMBS 1 30-045-23550 1470 1648 2761 K-23-29N-11W HOLCOMB O&G FRUITLAND COAL CBM No 

57 0.99 PEARCE GAS COM 1 30-045-07985 6154 6182 6182 10-Mar-97 K-23-29N-11W BP AMERICA DAKOTA P&A Yes 

58 0.99 CHAPARRAL 1 30-045-20609 1712 1731 1731 E-34-29N-11W CHAPARRAL O&G PICTURED CLIFFS Shallow No 

59 0.99 CONGRESS 2 30-545-02151 Frtlnd ·34-29N-11W Pre-Ongard FRUITLAND SAND DRY No 

Total P!iln lnj. ZQne 

Status 
Wells 

~ ~ 

P&A 15 3 12 

Dry 4 0 4 

INJ 2 2 0 

CBM 7 2 5 

Shallow 17 3 14 

Deep 14 14 0 

Total 59 24 35 

Page 3 of 3 



Table3 

Injection Well 
2013 Quarterly Analytical Summary 

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

Volatile Organic Compounds (ug!L) 4/24/2013 7/22/2013 11/7/2013 
I, I, I ,2-Tetrachloroethane ns <2.0 < 1.0 < 1.0 
I, I, 1-Trichloroethane ns <2.0 < 1.0 < 1.0 
I, I ,2,2-Tetrachloroethane ns <4.0 <2.0 < 2.0 
I, I ,2-Trichloroethane ns <2.0 < 1.0 < 1.0 
I, 1-Dichloroethane ns <2.0 < 1.0 < 1.0 
I , 1-Dichloroethene ns <2.0 < 1.0 < 1.0 
I, 1-Dichloropropene ns <2.0 < 1.0 < 1.0 
I ,2,3-Trichlorohenzene ns <2.0 < 1.0 < 1.0 
I ,2,3-Trichloropropane ns <4.0 < 2.0 <2.0 
I ,2,4-Trichlorobenzene ns <2.0 < 1.0 < 1.0 
I ,2,4-Trimethylbenzene ns <2.0 < 1.0 1.0 
I ,2-Dibromo-3-chloropropane ns <4.0 <2.0 <2.0 
1,2-Dibromoethane (EDB) ns <2.0 < 1.0 < 1.0 
I ,2-Dichlorohenzene ns <2.0 < 1.0 < 1.0 
1,2-Dichloroethane (EDC) 500 ns <2.0 < 1.0 < 1.0 
I ,2-Dichloropropane ns <2.0 < 1.0 < 1.0 
I ,3,5-Trimethylbenzene ns <2.0 < 1.0 < 1.0 
I ,3-Dichlorobenzene ns <2.0 < 1.0 < 1.0 
I ,3-Dichloropropane ns <2.0 < 1.0 < 1.0 
I ,4-Dichlorobenzene 7500 ns <2.0 < 1.0 < 1.0 
1-Methy !naphthalene ns <8.0 <4.0 <4.0 
2,2-Dichloropropane ns <4.0 <2.0 <2.0 
2-Butanone ns <20 <10 <10 
2-Chlorotoluene ns <2.0 < 1.0 < 1.0 
2-Hexanone ns <20 <10 < 10 
2-Methylnaphthalene ns <8.0 <4.0 <4.0 
4-Chlorotoluene ns <2.0 < 1.0 < 1.0 
4-lsopropyltoluene ns <2.0 < 1.0 < 1.0 
4-Methyl-2-pentanone ns <20 < 10 <10 
Acetone ns 81 78 34 
Benzene 500 ns <2.0 < 1.0 < 1.0 
Bromo benzene ns <2.0 < 1.0 < 1.0 
Bromodichloromethane ns <2.0 < 1.0 < 1.0 
Bromofonn ns <2.0 < 1.0 < 1.0 
Bromomethane ns <6.0 <3.0 < 3.0 
Carbon disulfide ns <20 <10 <10 
Carbon Tetrachloride 500 ns <2.0 < 1.0 < 1.0 
Chlorobenzene 100000 ns <2.0 < 1.0 < 1.0 
Chloroethane ns <4.0 < 2.0 < 2.0 
Chlorofonn 6000 ns <2.0 < 1.0 < 1.0 
Chloromethane ns <6.0 < 3.0 < 3.0 
cis-1,2-DCE ns <2.0 < 1.0 < 1.0 
cis-! ,3-Dichloropropene ns <2.0 < 1.0 < 1.0 
Dibromochloromethane ns ~2.0 < 1.0 < 1.0 
Dibromomethane ns <2.0 < 1.0 <. 1.0 
Dichlorodifluoromethane ns <2.0 < 1.0 < 1.0 
Ethylhenzene ns <2.0 < 1.0 < 1.0 
Hexachlorobutadiene 500 ns <2.0 < 1.0 < 1.0 
I sopropy !benzene ns <2.0 < 1.0 < 1.0 
Methyl tert-butyl ether (MTBE) ns <2.0 < 1.0 < 1.0 
Methylene Chloride ns <6.0 < 3.0 < 3.0 
Naphthalene ns <4.0 < 2.0 < 2.0 
n-Butylbenzene ns <2.0 < 1.0 < 1.0 
n-Propylbenzene ns <2.0 < 1.0 < 1.0 
sec-Buty lbenzene ns <2.0 < 1.0 < 1.0 
Styrene ns <2.0 < 1.0 < 1.0 
tert-Butylbenzene ns <2.0 < 1.0 < 1.0 
Tetrachloroethene (PCE) ns <2.0 < 1.0 < 1.0 
Toluene ns <2.0 < 1.0 < 1.0 
trans-1,2-DCE ns <2.0 < 1.0 < 1.0 
trans- I ,3-Dichloropropene ns <2.0 < 1.0 < 1.0 
Trichloroethene (TCE) ns <2.0 < 1.0 < 1.0 
Trichlorofluoromethane ns <2.0 < 1.0 < 1.0 
Vinyl chloride 200 ns <2.0 < 1.0 < 1.0 
Xylenes, Total ns <3.0 < 1.5 <1.5 



Table 3 

Injection Well 
2013 Quarterly Analytical Summary 

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

Semi-Volatile Organk Compounds (ug!L) 
I ,2,4-Trichlorobenzene ns <50 <50 <50 
I ,2-Dichlorobenzene ns <50 <50 <50 
I ,3-Dichlorobenzene ns <50 <50 <50 
I ,4-Dichlorobenzene 7500 ns <50 <50 <50 
1-Methylnaphthalene ns <50 <50 <50 
2,4,5-Trichlorophenol ns <50 <50 <50 
2,4,6-Trichlorophenol 2000 ns <50 <50 <50 
2,4-Dichlorophenol ns < 100 <100 < 100 
2,4-Dimethy !phenol ns <50 <50 <50 
2,4-Dinitrophenol ns < 100 <100 < 100 
2,4-Dinitrotoluene 130 ns <50 <50 <50 
2,6-Dinitrotoluene ns <50 <50 <50 
2-Chloronaphthalene ns <50 <50 <50 
2-Chlorophenol ns <50 <50 <50 
2-Methylnaphthalene ns <50 <50 <50 
2-Methylphenol ns <50 <50 <50 
2-Nitroaniline ns <50 <50 <50 
2-Nitrophenol ns <50 <50 <50 
3,3 '-Dichlorobenzidine ns <50 <50 <50 
3+4-Methylphenol ns <50 <50 <50 
3-N itroaniline ns <50 <50 <50 
4,6-Dinitro-2-methylphenol ns < 100 < 100 < 100 
4-Bromophenyl phenyl ether ns <50 <50 <50 
4-Chloro-3-methylphenol ns <50 <50 <50 
4-Chloroaniline ns <50 <50 <50 
4-Chlorophenyl phenyl ether ns <50 <50 <50 
4-N itroaniline ns <50 <50 <50 
4-Nitrophenol ns <50 <50 <50 
Acenaphthene ns <50 <50 <50 
Acenaphthylene ns <50 <50 <50 
Aniline ns <50 <50 <50 
Anthracene ns <50 <50 <50 
Azobenzene ns <50 <50 <50 
Benz(a)anthracene ns <50 <50 <50 
Benzo( a )pyrene ns <50 <50 <50 
Benzo(b)fluoranthene ns <50 <50 <50 
Benzo(g,h,i)perylene ns <50 <50 <50 
Benzo(k)fluoranthene ns <50 <50 <50 
Benzoic acid ns < 100 <100 <200 
Benzyl alcohol ns <50 <50 <50 
Bis(2-chloroethoxy)methane ns <50 <50 <50 
Bis(2-chloroethyl)ether ns <50 <50 <50 
Bis(2-chloroisopropyl)ether ns <50 <50 <50 
Bis(2-ethylhexyl)phthalate ns <50 <50 <50 
Butyl benzyl phthalate ns <50 <50 <50 
Carbazole ns <50 <50 <50 
Chrysene ns <50 <50 <50 
Dibenz(a,h)anthracene ns <50 <50 <50 
Dibenzofuran ns <50 <50 <50 
Diethyl phthalate ns <50 <50 <50 
Dimethyl phthalate ns <50 <50 <50 
Di-n-butyl phthalate ns <50 <50 <50 
Di-n-octy I phthalate ns < 100 <50 < 100 
Fluoranthene ns <50 <50 <50 
Fluorene ns <50 <50 <50 
Hexachlorobenzene 130 ns <50 <50 <50 
Hexachlorobutadiene 500 ns <50 <50 <50 
Hexachlorocyclopentadiene ns <50 <50 <50 
Hexachloroethane 3000 ns <50 <50 <50 
lndeno( I ,2 ,3 -cd)pyrene ns <50 <50 <50 
lsophorone ns <50 <50 <50 
Naphthalene ns <50 <50 <50 
Nitrobenzene 2000 ns <50 <50 <50 
N-N itrosodimethy !amine ns <50 <50 <50 
N-Nitrosodi-n-propylamine ns <50 <50 <50 
N-N itrosodiphenylamine ns <50 <50 <50 
Pentachlorophenol 100000 ns < 100 <100 < 100 
Phenanthrene ns <50 <50 <50 
Phenol ns <50 <50 <50 
Pyrene ns <50 <50 <50 
Pyridine 5000 ns <50 <50 <50 
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Table 3 

Injection Well 
2013 Quarterly Analytical Summary 

Toxicity 
Characteristics lst Quarter 2nd Quarter 3rd Quarter 4th Quarter 

General Chemistry (mg/L unless otherwise stared) 

Specific Conductance (umhoslcm) ns 5100 3400 4400 
Chloride ns 1400 840 1300 
Sulfate ns 11 39 23 
Total Dissolved Solids ns 3360 2140 2940 
pH (pH Units) ns 7.40 7.41 7.42 
Bicarbonate (As CaC03) ns 490 340 430 
Carbonate (As CaC03) ns <2.0 <2.0 <2.0 
Calcium ns 230 100 190 
Magnesium ns 51 26 51 
Potassium ns 17 10 21 
Sodium ns 750 350 670 
Total Alkalinity (as CaC03) ns 490 340 430 

Total Metals (mg/L) 
Arsenic 5.0 ns <0.020 <0.020 <0.020 
Barium 100.0 liS 0.47 0.27 0.34 
Cadmium 1.0 ns <0.0020 <0.0020 <0.0020 
Chromium 5.0 ns <0.0060 <0.0060 0.014 
Lead 5 ns 0.0066 0.0063 <0.0050 
Selenium l ns <0.050 <0.050. <0.050 
Silver 5 ns <0.0050 <0.050 <0.0050 
Mercury 0.2 ns <0.0010 na <0.00020 

ll!nltability, Corrosivity, and Reactivity 
Reactive Cyanide (mg!L) ns <0.1 <0.01 <I 
Reactive Sulfide (mglkg) ns <1.0 <1.0 2.32 

lgnitability (F) < 140" F ns >200 >200 >200 
Corrosivity (ph Units) < 2 or> 12.5 ns 7.28 6.74 6.98 
Notes: 
* =Selenium was qualified as an estimate due to the fact that the opening QC was outside of the nonna1 accepted limits. 
na ~ inadvertantly not analyzed by the laboratory. 
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Krakow, Matt 

From: 
Sent: 

Chavez, Carl J, EMNRD [CariJ.Chavez@state.nm.us] 
Wednesday, September 18, 2013 1 :04 PM 

To: Krakow, Matt 
Cc: Kuehling, Monica, EMNRD 
Subject: 
Attachments: 

RE: MIT,Bradenhead and high pressure test 
C-1 03 Sundry Approval 9-18-2013.pdf 

Follow Up Flag: 
Flag Status: 

Matt: 

Follow up 
Flagged 

Please find attached the OCD C-103 Sundry approval of the above subject tests. 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Department 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Drive, Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
E-mail: CarlJ .Chavez@State.NM. US 
Website: http:Uwww.emnrd.sLate.nm.us/ocd/ 
"Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the 
Nation?" To see how, please go to: "Pollution Prevention & Waste Minimization" at 
http:Uwww.emnrd.state.nm.us/ocd/cnvironmental.htm#environmental 

From: Krakow, Matt [mailto:Matt.Krakow@wnr.com] 
Sent: Tuesday, September 17, 2013 2:04PM 
To: Chavez, Carl J, EMNRD 
Subject: RE: MIT,Bradenhead and high pressure test 

Carl, 

The High Pressure Test is to verify that the well shuts off below the approved maximum well pressure so it is not the Fall 
Off Test. The MIT is the standard Annulus Test. We have coordinated it all with Monica as well. 

THANKS, 
MATTHEW KRAKOW 

Environmental Coordinator 

Western Refining Southwest Inc. 
111 County Road 4990 
Bloomfield, NM 87413 

P: 505-632-4169 
F: 505-632-4021 
matt.krakow@wnr.com 
www.wnr.com 

1 



From: Chavez, Carl J, EMNRD [mailto:CariJ.Chavez@state.nm.us] 
Sent: Tuesday, September 17, 2013 1:20PM 
To: Krakow, Matt 
Cc: Kuehling, Monica, EMNRD 
Subject: RE: MIT,Bradenhead and high pressure test 

Matt: 

Good afternoon. The MIT is the Standard Annulus Test I believe? What is the "High Pressure Shutdown Test"? Is this a 
Fall-Off Test? 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Department 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Drive, Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
E-mail: CarlJ.Chavez@State.NM.US 
Website: http://www .emnrd.state.nm.us/ocd/ 
"Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the 
Nation?" To see how, please go to: "Pollution Prevention & Waste Minimization" at 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental 

From: Krakow, Matt [mailto:Matt.Krakow@wnr.com] 
Sent: Tuesday, September 17, 2013 1:05PM 
To: Chavez, Carl J, EMNRD 
Subject: MIT,Bradenhead and high pressure test 

Carl, 

Western Refining has scheduled a MIT, Bradenhead and High Pressure Test on Thursday Sept. 19. Monica Kuehling is 
scheduled to observe the tests. I have attached the C-103. 

THANKS, 
MAlTHEW KRAKOW 

Environmental Coordinator 

Weste:rn Refiaiag Southwest lac. 
111 County Road 4990 
Bloomfield, NM 87413 

P: 505-632-4169 
F: 505-632-4021 
matt.krakow@wnr.com 
www.wnr.com 
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TT r lii T m rr fi tfM a 

Submit I Copy To Appropriate Dilllriet 
OfBoe 

State ofNew Mexico FormC-103 
~-(575)393-6161 
1615 N. Freacll Dr •• Hobbl. NM 81240 
Dilll:iiiUl-(!15) '741-Jlll 
111 S. First SL, Artaia, NM 88210 
pjfaiptm -(305) JM-6178 
UIOO Rio azu. Rd. A:IJMJ, NM 87410 
Dlaipt IV (305) 47.3460 
1220 S. St. Fmlcil Dr., SIIIU Fe, NM 

Energy, Minerals and Natural Resources 

OIL CONSERVATION DMSJON 
1220 South St Francis Dr. 

Santa Fe, NM 87505 

(00 NOT USB THIS FOitM POl. PROPOSALS TO DRlU. Olt 10 OEBPIIM OR PWO BACK TO A 
DJJIFI!RBNTUSER\'Oilt. USE •APPLICATION FOR.PBR.MIJ" (FOJlM C.IOJ)fOJlSUCH 

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

NOTICE OF INTENTION TO: SUBSEQUeNT REPORT OF: 
PERfORM REMEDIAL WORK 0 PLUG AND ABANDON 0 REMEDIAL WORK 0 AlTERING CASING 0 
iEMPORARtL Y ABANDON 0 CHANGE PLANS 0 COMMENCE DRILLING OPNS.O PANDA 0 
PULL ORAL TER CASJNG 0 MUL llPLE COMPL 0 CASING/CEMENT JOB 0 
DOWNHOLE (:QMMtNGLE 0 

OTHER: Annual MIT 8radenhaad n Prauure Shutdown T• OTHER: 

1 

13. Descn'bo proposed or oomplcllDd operatiooa. (Clearly state 111 pa1inca.t detaUJ,IIbCl Jive 1*f;iDcat datBs. includiag cstiwted date 
ofstartiJ!ganypropoaed 1't'Orlr:). SEE RULE 19.15.7.14 NMAC. ForMuldpleCompletiona: Atlleh wellborediagramof 
proposed completion or m::ompletion. 

Western Refining Southwest. Inc. - Bloomfield Refiacry requests permission to perform the ltDltUal Mrr, B.tadenhead and ~fish Pressure 
Shutdown TCllt on tba Clan I iujection well mfcrencod abovo. The tests will be performed on Thursday, September 1g6, 2013. Moaica 
Kucbling has agnx:d to be here to monitor the tests. 

Spud Date: Rig Rc1casc Date: 

I hereby cer1i£y that the infonnation above is true and complete to the best of my knowledge and belie£ 

SIGNATURE~~ TITLE BnvjrnpJMP1!! Cqmdjpetpr DATE~--~W~17wUu0~13L-___ 

Type or priDt DIUllCI Mettbp Krakow E-mail address: mattJaakow@wnr.cqm PHONE: 505-§32-4169 
For §Mt! Ua QDly 

APPROVEDBY: ~ ~ ~ fG.•u'r."'""'.-h/ t~J'~ .. c DATE CJLII/'UJI3 
Conditions of App.rm"'l (if ): 



T.,,.,/~ 

NEW MEXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

MECHANICAL INTEGRITY TEST REPORT 

Date of Test q--/1-r? 
Property Name ~~ "':::0 0 v 

Land Type: 
State --

Federal ·--
Private / 
Indian ·--

(TA~RUIC~1 " 

Operat~~ API#~-0 _____ _ 

Well# ( Location: Unit_l_Sed'itw~Rge r/ 

Well Type: 
Water Injection __ 

Salt Water Disposal ...,r 
Gas Injection __ 

Producing Oil/Gas. __ 
Pressure obervation --

Temporarily Abandoned Well (YIN): _____ _ TA Expires: ___________ _ 

Casing Pres. () 
Bradenhead Pres~ 
Tubing Pres. ~B;::-_.,....3-=-o-
Int. Casing Pres. ___ _ 

Pressured annulus up to 0D 
REMA 

By~~ 
(Operator Representative) 

(Position) 

Tbg. SI Pres. ___ _ Max. Inj. Pres. ___ _ 
Tbg. Inj. Pres. ___ _ 

psi. for 3 0 mins. Test 

Wrtness~~1 1 .. (NMOC ) 

I Revised 02-11-02 

Oil Conservation Division * 1000 Rio Brazos Road* Aztec, New Mexico 87410 
Phone: (505) 334-6178 * Fax (505) 334-6170 * http://www.emnrd.state.nm.us 





NJEW MIJEXJ[CO lENERGY~ MTINJEJRAJL§ 
& NATIJRAL ruE§OtmCE§ DJEJI»AR1LMDEN1r 

BRADENHEAD TEST REPORT 

OIL CONSERVATION DIVISION 
AZTEC DISTRICT OFFICE 

1000 RIO BRAZOS ROAD 
AZTEC NM 87410 

(505) 334-6178 FAX: (505) 334-6170 
http://emnrd.state.nm.us/ocd/District lll/3distric.htm 

(submit I copy to(bove ~ss) ' 

Date ofTest._----1'----'---''--------0perat~~~I #30-0 _______ _ 

~~~~~u._ __ Well No. ( Location: Unilf, Sectio~Townshi~'7Range_{L_ 

or Producing) Initial PSI: Tubingjj__3i>mtennedia~ Casing4f4ractenhead 0 
OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH 

PRESSURE FLOW CHARACTERISTICS 
Testing Bradenhead INTERM BRADENHEAD INTERMEDIATE 

TIME 
5 min 

10 min 

15 min 

20min 

25 min 

. 30 min 

BH I C C nt sg nt 

0 lhO 
0 l~rJ 
() lh (} 

sg 

Stea dy Flow 

Sur ges 

Down to Nothing 

Noth ing 

Gas 

Gas & Water 

Wat er 

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

/ 

..,/' 

CLEAR FRESH __ SALTY __ SULFUR BLACK -- --

5 MINUTE SHUT-IN PRESSURE BRADENHEAD _{)__ 

REMARKS: ilorf uik ¥Juud 
INTERMEDIAT~ 

(Position) 

E-mail address------------
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HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

May 23,2013 

Kelly Robinson 

Western Refining Southwest, Inc. 
#50 CR 4990 

Bloomfield, NM 87413 
TEL: (505) 632-4135 

FAX (505) 632-3911 

RE: Injection Well 2nd Qtr 4-24-13 

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.: 1304A43 

Hall Environmental Analysis Laboratory received 1 sample(s) on 4/25/2013 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. 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. 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. 

Sincerely, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Well 2nd Qtr 4-24-13 

Lab ID: 1304A43-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1304A43 

Date Reported: 5/23/2013 

Client Sample ID: Injection Well 

Collection Date: 4/24/2013 10:15:00 AM 

Received Date: 4/25/2013 9:10:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 300.0: ANIONS Analyst: JRR 

Chloride 1400 50 mg/L 100 4/25/2013 10:59:38 PM R10139 

Sulfate 11 5.0 mg/L 10 4/25/2013 10:47:14 PM R10139 

EPA METHOD 7470: MERCURY Analyst: IDC 

Mercury ND 0.0010 mg/L 5 4/26/2013 5:09:18 PM 7179 

EPA 60108: TOTAL RECOVERABLE METALS Analyst: JLF 

Arsenic ND 0.020 mg/L 5/3/2013 6:51:56 PM 7191 

Barium 0.47 0.020 mg/L 5/3/2013 6:51:56 PM 7191 

Cadmium ND 0.0020 mg/L 5/3/2013 6:51:56 PM 7191 

Calcium 230 5.0 mg/L 5 5/6/2013 3:16:19 PM 7191 

Chromium ND 0.0060 mg/L 5/3/2013 6:51:56 PM 7191 

Lead 0.00136 0.0050 mg/L 1 5/3/2013 6:51:56 PM 7191 

Magnesium :51 5.0 mg/L 5 5/6/2013 3:16:19 PM 7191 

Potassium 17 5.0 mg/L 5 5/6/2013 3:16:19 PM 7191 

Selenium ND 0.050 mg/L 5/3/2013 6:51:56 PM 7191 

Silver ND 0.0050 mg/L 5/3/2013 6:51:56 PM 7191 

Sodium 7!50 10 mg/L 10 5/6/2013 3:18:31 PM 7191 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Acenaphthylene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Aniline ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Anthracene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Azobenzene t--ID 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Benz(a)anthrac:ene t--ID 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Benzo(a)pyren<3 t--ID 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Benzo(b )fluoranthene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Benzo(g ,h ,i )pe1ylene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Benzo(k)fluoranthene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Benzoic acid t--ID 100 IJQ/L 5/2/2013 5:17:31 PM 7235 

Benzyl alcohol t--ID 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Bis(2-chloroethoxy)methane ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Bis(2-chloroethyl)ether t--ID 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Bis(2-chloroisopropyl)ether t--ID 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Bis(2-ethylhexyl)phthalate ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

4-Bromophenyl phenyl ether ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Butyl benzyl phthalate 1\D 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Carbazole ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

4-Chloro-3-methylphenol ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

4-Chloroaniline ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

2-Chloronaphthalene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

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 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis excet:ded 

ND Not Detected at the Reporting Limit Page 1 of 17 
R 

s 
RPD outside accepted recovery limits 

Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

1304A43-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1304A43 

Date Reported: 5/23/2013 

Client Sample ID: Injection Well 

Collection Date: 4/24/2013 10:15:00 AM 

Received Date: 4/25/2013 9:10:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3 · -Dichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1-Methylnaphthalene 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

ND 

ND 

ND 

NO 
ND 

ND 

ND 

NO 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

50 

100 

100 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

IJQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

IJQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

f.JQ/L 

Analyst: JDC 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

5/2/2013 5:17:31 PM 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

7235 

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 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

8 Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

NO Not Detected at the Reporting Limit 

RPD outside accepted recovery limits 
Page 2 of 17 
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s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Well 2nd Qtr 4-24-13 

Lab ID: 1304A43-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1304A43 

Date Reported: 5/23/2013 

Client Sample ID: Injection Well 

Collection Date: 4/24/2013 10:15:00 AM 

Received Date: 4/25/2013 9:10:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

4-Nitrophenol ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Pentachlorophenol ND 100 IJQ/L 5/2/2013 5:17:31 PM 7235 

Phenanthrene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Phenol ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Pyrene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Pyridine ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

1 ,2,4-Trichlorobenzene ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

2 ,4,5-Trichlorophenol ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

2 ,4,6-Trichlorophenol ND 50 IJQ/L 5/2/2013 5:17:31 PM 7235 

Surr: 2,4,6-Tribromophenol 84.5 41.5-117 %REC 5/2/2013 5:17:31 PM 7235 

Surr: 2-Fiuorobiphenyl 71.0 29.1-112 %REC 5/2/2013 5:17:31 PM 7235 

Surr: 2-Fiuorophenol 45.3 11.9-98.6 %REC 5/2/2013 5:17:31 PM 7235 

Surr: 4-Terphenyl-d 14 66.6 46-111 %REC 5/2/2013 5:17:31 PM 7235 

Surr: Nitrobenzene-d5 68.6 34.9-112 %REC 5/2/2013 5:17:31 PM 7235 

Surr: Phenol-d5 45.1 17.5-88.3 %REC 5/2/2013 5:17:31 PM 7235 

EPA METHOD 82608: VOLATILES Analyst RAA 

Benzene ND 2.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

Toluene N:l 2.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

Ethylbenzene N) 2.0 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

Methyl tert-buty! ether (MTBE) N) 2.0 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

1 ,2,4-Trimethylhenzene N) 2.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

1 ,3,5-Trimethylhenzene N) 2.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

1 ,2-Dichloroethane (EDC) N.) 2.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

1 ,2-Dibromoethane (EDB) ND 2.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

Naphthalene ND 4.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

1-Methylnaphthalene ND 8.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

2-Methylnaphth.alene ND 8.0 IJQ/L 2 4/2~l/2013 12:25:05 PM R10192 

Acetone 81 20 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

Bromobenzene ND 2.0 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

Bromodichloromethane ND 2.0 !Jg/L 2 4/20/2013 12:25:05 PM R10192 

Bromoform ND 2.0 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

Bromomethane ND 6.0 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

2-Butanone ND 20 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

Carbon disulfidE! ND 20 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

Carbon Tetrachloride ND 2.0 IJQ/L 2 4/20/2013 12:25:05 PM R10192 

Chlorobenzene ND 2.0 IJQ/L 2 4/2W2013 12:25:05 PM R10192 

Chloroethane ND 4.0 IJQ/L 2 4/2~l/2013 12:25:05 PM R10192 

Chloroform ND 2.0 IJQ/L 2 4/2W2013 12:25:05 PM R10192 

Chloromethane ND 6.0 IJQ/L 2 4/29/2013 12:25:05 PM R10192 

2-Chlorotoluene ND 2.0 IJQ/L 2 4/2W2013 12:25:05 PM R10192 

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 

Analyte detected below quantitation lim its NO Not Detected at the Reporting Limit 
Page 3 of 17 

p Sample pH greater than 2 for VOA and TOC only. R RPD outside accepted recovery limits 

RL Reporting Detection Limit s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

1304A43-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1304A43 

Date Reported: 5/23/2013 

Client Sample ID: Injection Well 

Collection Date: 4/24/2013 10:15:00 AM 

Received Date: 4/25/2013 9:10:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES 

4-Chlorotoluene 

cis-1 ,2-DCE 

cis-1 ,3-Dichloropropene 

1 ,2-Dibromo-3-chloropropane 

Dibromochloromethane 

Dibromomethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloropropane 

1 ,3-Dichloropropane 

2,2-Dichloropropane 

1, 1-Dichloropropene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene Chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butyl benzene 

Styrene 

tert-Butylbenzene 

1,1, 1 ,2-Tetrachloroethane 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene (PCE) 

trans-1 ,2-DCE 

trans-1 , 3-Dichloropropene 

1 ,2,3-Trichlorobenzene 

1 ,2,4-Trichlorobenzene 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1 ,2,3-Trichloropropane 

Vinyl chloride 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.0 

2.0 

2.0 

4.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

4.0 

2.0 

2.0 

20 

2.0 

2.0 

20 

6.0 

6.0 

2.0 

2.0 

2.0 

2.0 

2.0 

4.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

4.0 

2.0 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

Analyst: RAA 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/201312:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/201312:25:05 PM R10192 

2 4/29/201312:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/201312:25:05 PM R10192 

2 4/29/201312:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/201312:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

2 4/29/2013 12:25:05 PM R10192 

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 

P Sample pH greater than 2 for VOA and TOC only. 

ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits 
Page 4 of 17 

RL Reporting Detection Limit S Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

1304A43-001 Matr'ix: AQUEOUS 

Analytical Report 

Lab Order 1304A43 

Date Reported: 5/23/2013 

Client Sample ID: Injection Well 

Collection Date: 4/24/2013 10:15:00 AM 

Received Date: 4/25/2013 9:10:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: RAA 

Xylenes, Total ND 3.0 IJQ/L 2 4/2!!/2013 12:25:05 PM R10192 

Surr: 1 ,2-Dichloroethane-d4 85.4 70-130 %REC 2 4/2!!/2013 12:25:05 PM R10192 

Surr: 4-Bromofluorobenzene 88.3 69.5-130 %REC 2 4/2!!/2013 12:25:05 PM R10192 

Surr: Dibromofluoromethane 81.0 70-130 %REC 2 4/29/2013 12:25:05 PM R10192 

Surr: Toluene-dB 84.6 70-130 %REC 2 4/2!!/2013 12:25:05 PM R10192 

SM2510B: SPECIFIC CONDUCTANCE Analyst: JML 

Conductivity 5100 0.010 iJmhos/cm 4/29/2013 6:42:20 PM R10197 

SM4500-H+B: I,H Analyst: JML 

pH 7.40 1.68 H pH units 4/29/2013 6:42:20 PM R10197 

SM2320B: ALI<ALINITY Analyst: JML 

Bicarbonate (A!> CaC03) 490 20 mg/L CaC03 4/29/2013 6:42:20 PM R10197 

Carbonate (As CaC03) ND 2.0 mg/L CaC03 4/29/2013 6:42:20 PM R10197 

Total Alkalinity las CaC03) 490 20 mg/L CaC03 4/29/2013 6:42:20 PM R10197 

SM2540C MOO: TOTAL DISSOLVED SOLIDS Analyst: KS 

Total Dissolved Solids 3360 100 mg/L 5/1/2013 3:31:00 PM 7222 

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

Qualifiers: * Value exceeds Maximum Contaminant Level. B Aualyte detected in the associated Method Blank 

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

Aualyte detected below quantitation limits NO Not Detected at the Reporting Limit Page 5 of 17 
p Sample pH greater than 2 for VOA and TOC only. R RPD outside accepted recovery limits 

RL Reporting Detection Limit s Spike Recovery outside accepted recovery limits 



CASE NARRATIVE May 21,2013 

Lab Name: Anatek Labs, Inc. 1282 Alturas Drive, Moscow, ID 83843 www.anateklabs.com FL NELAP 
E87893, NV 1013-2004-31. WA DOE C126, OR ELAP ID200001, MT 0028, ID, CO, NM 

Project Tracking No.: 1304A43 
Anatek Batch: 130430038 

Project Summary: One (1) water sample was received on 4/30/2013 for RCI analysis. The sample was received 
in good condition and with the appropriate chain of custody The samples was received at 2.7C. 

Client Samcle ID 
1304A43-001 E /INJECTION 
WELL 

Anatek Sam ole IP Method/Prep Method 
130430038-001 SW846 Ch7/EPA 1010/150.1 

QAIQC Checks 

Parameters 
Sample Holding Time Valid? 
Surrogate Recoveries Valid? 
QC Sample(s) Recoveries Valid? 
Method Blank(s) Valid? 
Tune(s) Valid? 
Internal Standard Responses Valid? 
Initial Calibration Curve(s) Valid? 
Continuing Calibration(s) Valid? 
Comments: 

1. Holding Time Requirements 

No problems encountered. 

2. GCIMS Tune Requirements 

NA. 

3. Calibration Requirements 

No problems encountered. 

4. Surrogate Recovery Requirements 

NA. 

Yes I No 
y 
NA 
y 
y 
NA 
NA 
y 
y 
y 

5. QC Sample (LCS/MSIMSD, Recovery Requirements 

No problems encountered. 

Exceptions I Deviations 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Page 1 of 17 



6. Method Blank Requirements 

The mE1thod blanks were non-detect (<MDL) for all analyt·es. No problems encountered. 

7. Internal Standard(s) Response Requlreme·nts 

N/A 

8. Commentl; 

NA 

I certify that this data package Is In compliance with the terms and conditions of the contract. Release of 
the data conta!lned In this data package has been authorized tJy the Laboratory Manager or his designee. 

Apprwetlbf: 

Page2 of17 



Client: 

Anatek Labs, Inc. 
1282 Altul88 Olive • MoBODW, ID 83843 • (208) 883-2839 • Fax (208) 882-9246 • email moscowoanateklabs.com 

504 E Sprague ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 836-4433 • email spokane@anateklabs.com 

Batch #: 130430038 

Address: 

HALL ENVIRONMENTAL ANALYSIS LAB 

4901 HAWKINS NE SUITE D 

ALBUQUERQUE, NM 87109 

Project Name: 1304A43 

Attn: ANDY FREEMAN 

Analytical Results Report 

SaqlleNumber 
Client Sample ID 
Matrix 
Comments 

130430038-001 Sampling Dati 412412013 
1304A43-001E !INJECTION VIJEU. 

Dtd8ITime Received 4/3012013 12:18 PM 
SampllngTime 10:15AM 

Water Sample Location 

Parameter Result Units PQL AnalplsDate 

Cyanide (reactive) 
Aashpoint 
pH 
Reactive sulfide 

Authorized Signature 

MCL EPA's Maximum Contaminant Level 
NO Not Detected 
PQL Practical Quantltatlon Umlt 

NO mg/L 0.1 
>200 "F 
7.28 ph Units 
NO mg/L 

This report shall not be reproduced except in full, without lhe vmtten approval of the laboratory. 
The results reported relate only to the samples Indicated. 
Soli/solid results are reported on a dry-weight basis unless otherwise noted. 

511412013 
5110/2013 
51612013 
51312013 

Analyat Method Qualifier 

CRW SW846CH7 
KFG EPA 1010 
AJT EPA 150.1 
AJT SW846CH7 

CertMk:atlanl hllkl by Anatek LlllliiD: EPA:I000013; AZ:0701; 00:1000013; FL(NELAP):E87893; 10:1000013; IN:C-ID.o1; KY:Il0142; MT:CERTOD28; NM: 1000013; OR:ID200001-002; WA:C695 
Certllicalianl hllkl by Anal8k Lab8 Wk EPkWADD169; ID:WA00189; WA:C585: MT:CartOOIIIi 

Tuesday, May 21, 2013 Page 1 of 1 
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Anatek Labs, Inc. 
1282 Altl.r'as Drive • Moscow, ID 83843 • (20S) 8113-21139 • Fax (208) 882-9246 • email moscow@anateklabs.com 

504 E Sprague Ste. D • Spokane WA 99202 • (li09) 838-3999 • Fax (li09) 1138-4433 • email spokane@anateklabs.com 

Client: 
Address: 

I-IALL ENVIRONMENTAL ANALYSIS LAB 

4.901 HAWKINS NE SUITED 

ALBUQUERQUE, NM 87109 

Batch #: 130430038 
Project Name: 1304A43 

Attn: J!1NDY FREEMAN 

Lab Control Sam:ple 

Parameter 
Cyanide (reactive) 
Readlve sulfide 

Lab Control Sample Duplicate 

Parameter 
ReaCtive sulfide 

Matrix Spike 

Sample Number F'arameter 
130501035-001 f;teactlve sulfide 
130430038-001 c:yantde (reactive) 

Matrix Spike Duplicate 

Parameter 
Cyanide (reactive) 

Method Blank 

Parameter 
Cyanide (reactive) 
Reactive sulfide 

AR ~~aRa~a 
N 0 Nat Defee bid 
PQL PrBctlcal CJuantltlltlon Umlt 
R PO Relative F'ercentaga Dllfarance 

Comments: 

Analytic:al Results Report 
Quality Control Data 

LCS Result 
0.528 
0.18 

Units 
mgn.. 
mg/l 

LCSSplke %Rae 
O.!i 105.6 
o.:! 9o.o 

AR%Rec 
80-120 
80-120 

AR 

Prep Date 
511412013 
51312013 

Anl!lyala Date 
5l1412013 
lii/312013 

LCSD 
Result 
0.16 

Units 

m;Vl 

LCSD 
Spike 

0.2 
·~ %RPD %RPD Prep Date 

51312013 
Analysis Date 

5/312013 

MSD 
Result 
0.481 

15emple MS 
Result Result 

ND 17.93 

ND 0.493 

Units 
mgll 

MSD 
Spike 

0.5 

Result 
ND 
ND 

80.0 11.8 0-20 

Units 
mgJL 

mgll 

%Rec 
96.2 

Units 
mg/L 
mgll 

MS AR 
Spike %Rec %Rec Prep Date Aulysls Date 

20 89.7 70-130 513/2013 51312013 

0.5 98.6 80-120 511412013 511412013 

AR 
%RPD %RPD 

2.5 D-25 

PQL 
0.1 
1 

Prep Date 
511412013 

Arully&is Date 
5/1412013 

Prep Date Analysis Date 
511412013 fi/1412013 

5r.v2013 :sr.u2013 

Certltk:allons bald by Ana1llk Llb&ID: EPA:IIl00013; AZ:Il701; 00:1000013; FL(NELAP);E87893; 10:1000013; IN:C-IIM1; KY:90142; MT:CERT0028: NM: 1000013; OR:ID200001.Q02; WA:C695 
Carllllcllllona bald by Anlll8k Labs WA: EPA:W/100168; IO:W/100168; WA:C586; MT:Cert0095 

Tuesday, May21, 2018 Page 1 c>f 1 
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Anatek Labs, Inc. 
1282 Alturas Drive • Moscow, ID 83843 • (208) 883-2839 • Fax (208) 882--9246 • email rnoscow@anataldabs.com 

504 E Sprague ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklaba.com 

Login Report 

Customer Name: HALL ENVIRONMENTAL ANALYSIS LAB 

4901 HAWKINS NE SUITE D 
ALBUQUERQUE NM 87109 

OrderiD: 

Order Date: 

130430038 

413012013 

Contact Name: ANDY FREEMAN 

Comment: 

Project Name: 1304A43 

Sample I: 130430031H101 Cuatomer Sample t: 1304A43-001 E /INJECTION IIIIELL 

Recv'd: Collector: Date Collect:ad: 412412013 

Quantity: 3 Matrix: Water Oat& Recalvad: 41301201312:18:00 PM 

Comment 

Tnt 
CYANIDE REACTIVE 

FLASHPOINT 

pH 

SULFIDE REACTIVE 

Lab 

M 

M 

M 

M 

Method 

SW846CH7 

EPA 1010 

EPA 150.1 

SW846CH7 

SAMPLE CONDITION RECORD 

Samples received in a cooler? 

Samples rl3Celved Intact? 

VVhat is the temperature inside the cooler? 

Samples received v.flh a CDC? 

Samples received within holding time? 

Pre all sample bottles properly preserved? 

Are VOC samples free of headspaoe? 

Is there a tnp blank to accompany VOC samples? 

Labels and chain agree? 

Page 5 of 17 

Due Date 

511012013 

511012013 

511012013 

511012013 

Yes 

Yes 

2.7 

Yes 

Yes 

Yes 

NIA 

NIA 

Yes 

Normal cs-10 oam 
Normal Cf-10 Dalf!) 

Nocmal Cf-10 DaysJ 

Normal Cfi-10 DarsJ 



:-:

=RONIIIIIITAL 
ANALYSIS 
LAIIGIIATORY 

SUB CON1liATClll: Ana.U LaiNI 

ADilUIS: 
IZS:Z Alturu Dr 

Cri'Y,srAT!, ZIP: MoHGW, m 83843 

<XlMPANY: 

ITEM SAMPLB CLIENT SAMPlE ID 

' 
1 1304A43-001E ~njedlon wei 

·-

Dlf!lrl.&l 

CHAIN OF CUSTODY RECORD [PAGEt 1 1:_U 

Allatek Labl, lne. PSONE: 

~-~~' 
ACCOllNif: 

• 
; -~ 

BOT'l'LB 
COlJ.ECI10}l tl 

TYPB MATRIX .DATE : 

SOOPt.NAai ~ueous ~1310:15:GOAM liRa .,... •.. ____ ~...-... . .. ·······' 

( i 130430 038 GMIW::! 
j1stSAMP 412412013 1stRCVD 

l1s04A43 
I 
I 
\. 

6/1012013 
413012013 

fAX: 

(lOI) 882--~---- .... 
II!MAlL: 

··- .. --···· ··-- ··--

ANALYTICAL COMMENTS 

HlilPx .... -···· .. ·---

Pkllse ineludc the LAB mad 1bc CLIENT SAMPLE 1D m 1111 fillll report~. PIMa o-llllil RIUits to lab@llallen~. Pleue ratum all coolas ml blue ice. 'l1alk JOD. 

""===========t=F====;======r======~ t ~ ANATEK LABS RECEIVING LIST I r- · _........ __JJECEIVED INTACT TEMP: tbL_•c 

~~ ~- F:Dob< 41251J&UI T- 212u111~ ~-~ LABE~:s::sAGREE 
~uiolled By. -, Dole: n..; , ~/ICE-PACKS PRESEHT 

···-- ~CUSTODY SEALS PRESENT 

PRESERVATIVES: 2 {u c. . tJ~e-la~ A/o.. 0 H 
NUMBEROFCOH~T. NERf 2 SHIPPEOVIA: F . 
DATE&TIME: 'ft_ofn f!:1_(l INSPECTEDBY: '? r 

I 

R&lioqli!WBJ: Dlla: 

.... ·-·---·-er--~ TAT: IWIII 

REPORT 'IllANSMIITAL DllllliUiD: 

........ ., Ll FAX D lloWL OONWE 

FOR LAB USii ONLY 

____ 'C 
Altllqltto~ 7 --· ·--

--------

) 

...... ..-
'0 
co • a.· 



r otal Cyanide by Semi-Automated Colorimetry 
lllethod: EPA 335.4\SM-4500-CN-E 
llstlllation Bench Sheet 

rotal Cyanide MSIMSD/LCS Soln: 

~ree Cyanide MS/MSDILCS Soln: 

.mple 10 Matrix 
~r 

1 '7,o so 1m~_.... ifp;;' lAW\ 

2 .;f.fltv I 

3 ./[#1,;{) 

4 / (J/) 
5 /~ 

6 '?,OLf.Z1Dl~- i-
7 ~·1&<iorftf- ~ v 
8 r1 n fo'l fJ("lf - ~ 1 I..IAJ 
9 18'SfJI11JU~ _....o f 
10 110 <>Tltkl--'1/ fiJW 
11 ii101I~OOsx.-- IHo~~ 
12 -fvn~ 
13 /ltfL.51\ 
14 ./().,-$ 
15 ~ ~ 
16 lO ""r'JClfJ)lf.flM rl111J 
17 ~ ~ 
18 fJ&>'f Otrfif> /!'ItA/ 

19 ~lb~ I 
20 ---lHtJ ·~ 

M918-03 Exp:4/16/14 

M918-04 Exp:4/17/14 

Sample Preserved Amount (mL) .. 

Nr.~.IC1 50""' L. 

4 ...: v 
Af,, 19 f1 ~""" (., 
' 

I 

.. -I/ 

Weak Acid Dissociable Cyanide by 

SM 4500-CN-1 (cheek WAD column) 

Initial 
Multiplier* 

~f''l 
t 

..y 
l:>t 
J---. 

2!J. 
I fJ"' 
l'L 
I 
,J/ 
!v 

<I.-

Method requirements: All QC +/- 10% 

Equipment: Mldl-vap 

Instrument: ALPCHENI FIA 3000 

Absorbance: 570nm 

Final Spike Amount 
WAD? 

(check if 
Multiplier (mL) 

yes) 

U!1 
J l ""L-

__1_ _j_ 

_ht_ t' 
...\--· 

1HD 
l 0"1 
lx 

..y 
I·'K 

/wv-l 
I 

-t' 

t~M-l 
_± 

kL 
~.,.. ...r-

* If soils this calculation 1s taken from cyanide extraction bench sheet 

- If soils, mls of extract used for distillation. 

Extra~on Reagents: Reagent#: 
methyl red indicator A063-01 
18 N H~04 A065-02 
sulfamlc acid 
0.025N NaOH 
51%MgCI2 

R068-19 
R014-16 
A063-03 

Distillation lnitlalt!l!late Dlsllled: t>wJ S/r'1jt7 
N:\Bench Sheets\ Total Cyanide EPA 335.4.xls 

Analytical Reagents: 
Barbituric Acid 
Sodium Phosphate 
Chloramine-t 
Pyridine 

R~Jagent#: 

R038-13 
R029-16 
R048-09 
R043-03 

Analyst Initials/Date Analyzed&A! 5'Jrq /r~ 
rJ 
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Anatek Labs, Inc 
1282 Alturas Drive 
Moscow .. ID 838~ 

Calibration Standards Prepara1tion Form for Methods SM4500CN-E and 
lEPA335.4 

The followutg sample sequences have been ana{!IZBd uring the standard information belaw on the FIA FS3000: 

Cn- (Simple Cyanide) Calibration Stock Standard Number: M889-04 
Cn- {Simple Cyanide) Calibration Stock Standard Concentratl[on: l 000 ugl mL 
Cn- (Simple Cyanide) Calibration Stock Standard Expiration Date: 10/31/2013 
Cn· (Total Cy:mide) Matrix Spiking Standard Number: M9:t 8-03 
Cn- (Total ~mide) Ma1rix Spiking Stan.daJd Concentration: 25 ug! mL 
Cn- (Total ~llllide) Matrix Spiking StandaJd Expiration Date: 04/16/2014 
Cn- (Simple c:yanide) Initial Calibration Verification Stock Standard Number: M898-0l 
Cn- (Simple Cyanide) Initial Calibration Verification Stock Standard Concentration: 1000 ug/ml 
Cn- (Simple C:yan.ide) Initial Calibration Verification Stock Standard Expiration Date: 12/26/2013 

1n·tial Calib ti D"l ti T I t I ra on 1 u on emp1a e 
Desired Concentration Stock Conccntratioo (ppm) uL Standard Added Final Volume (mL) (DDb) 

1000 1000 100 100 
800 1000 40 50 

SOO(CCV) 1000 so 100 
so• 1.0 2506 50 
ro• 1.0 soo 50 . * SO and 1 0 ppb cahbtation standard prepared usmg 1.0 ppm cahbration stan< lard . 

Initial CaJ~bration Verification Dillution Tem l:lte amration I StOCk Con7=011 {ppin) uL St-:Added·-~-Final_v~::o.;;.:_e <_mL_> __ _. 

Total Cyanide MS/MSDILCS prepared by adding I mL ofM9l8-03 to 50 mL sample. 
WAD Cyanide MSIMSD/LCS prepared by adding 1 mL o:fM918-04 to 50 mL sample. 

Standard Pmp Date: -~.:..;/_3_01--V~l) ____ _ 
J I 

Analysts Initials/Date: C4Afo-l 7f ~1,/IJ 
Pipettes: A04003282 

2751528/2752498 

N:\Calibrati.on Standard Prep Forms\Cyanide EPA 335.4.doc 

Page 8 of 17 



't:H:t K. lr.c:L..IJ..a..a. '-"YCU.&..I.V'a \) , I I' I ./ 

'i.le name: T:\DATA1\FLOW4\2013\EPA335.4\05~413CM.RST 
•e.te: May 14, 2013 

(}z!U/ ~./{~_,[J. •perator: CRW 

'( Cup Name Type Oil Wt Area Calc. (ppm) ----- --------------- -------- -------- ------·--- --------------2 Sync SYNC 1 1 6038980 0.9"7664~ 
0 carryover co 1 1 19010 0.003511 
0 CarryoV"er Cb 1 1 2575 0.001016 
0 Baseline RB 1 1 -1881 0.000296 
2 Cal. 1.00 ppm c 1 1 6044285 0.977500 
2 Cal 1.00 ppm c 1 1 6066860 0.981149 
2 Cal. 1.QO ppm c 1 1 6074882 0. 982445 
0 Base~ine RB 1 l -2392 0.000214 
3 Cal 0.80 ppm c 1 1 4942340 0.799399 

.0 3 cal 0.80 ppm c 1 1 4946887 0.800135 

.1 3 Cal 0.80 ppm c 1 1 501i107 0.810514 
I 0 Basel.ine RB 1 1 429 0.000669 
.3 4 cal. 0.50 ppm c ~ 1 3235292 0.523500 
.4 4 Cal 0.50 ppm c 1 1 3234827 0.52.3425 
.5 4 Cal. 0.50 ppm c 1 1 3256325 0.526900 
I 0 Basel.ine RB 1 1 -552 0.00051.1 
.7 5 Cal. 0.05 ppm c 1 1 300741 0. 0.49207 
.a 5 ca.~ 0.05 ppm c 1 1 299279 0.048971 
.9 5 ca~ 0.05 ppm c 1 1 304102 0.049750 

0 Baseline RB 1 1 -224 0.000564 
~1 6 Cal. 0.01 ppm c 1 1 58197 0.010006 
!2 6 Cal. 0.01 ppm c 1 1 5/781. 0.009939 
!3 6 Cal o.01 ppm c 1 1 58574 0.010067 
I 0 Basel.ine RB 1 1 -308 0.000550 
!5 1 Blank BLNK 1. 1 -11.03 0.000422 
!6 7 ICV 0. 25 ppm CCV 1 1 1652560 0.267693 
!7 1 B~ank BLNE<:; 1 1 -290 0.000553 
I 0 Baseline RB 1 1 897 0.000745 .. a -r13050>02B-001 0 259 1 36284 1.758032 
!0 9 30501028-001MS U 259 1 3086314. 129.433945 
!1 10 .30501028-001MSD U 259 1 3102506 130.028030 
!2 11 13050~028-LCS U l 1 3260699 0.52'/606 
!3 12 ~30501028-BL U 1 1 3377 0.001146 ~r~, 
!4 13 3042202~-007 u 20 1 14952298 48.344933'] I . 
!5 14 ' 30510075-001 u 109 1 30035 0.594545 UK 
!6 15 • 130508054-006 tJ 1 1 7690 0. 001843 k/.ttrJ 
17 16 ~ 130509042-006 0 l 1 914 0.0007118 
!8 17 ~ 130513012-002 0 1 1 824775 .2..:133903 
~ 0 Basel.ine RB 1 1 -79 o. ooos97" 
10 1 Blank BLNK 1 1 -944 0.000448 
11 4 CCV 0.5 ppm CCV 1 l 3311329 0.535790 
12 l Bl.ank BLNK 1. 1 -2419 0.000209 
3 0 Read Baseline RB 1 l -814 0.000469 
14 18 l13043003B-OO> ~ U 1 l 4148 0.001270 
1.5 19 130430038-001MS U 1 1 3043535 0.492508 
i6 20 130430038-00lMSD U 1 1 2971315 0.480835 
17 21 130430038-LCS 0 1 l 3261260 0.527697 
28 22 ~30430038-BL U 1 1 -1539 0.000351 
a 9 23 j{30508054-006M~~ 1 1 3000574 0.485564 
:)0 24 130508054-006MSD U 1 1 3198242 0.517512 
H 25 TI3 051007 4-001 rJW u 1 1 -7577 -0.000625 
52 26 30510074-00lMS 0 l l 3073429 0.4517339 
53 27 30510074-00lMSD U 1 1 3041355 0.492155 
~ 0 Baseline R.B ~ l -i660 0.000332 
55 1 BJ.an:k BLNK 1 1 -5872 -0.000349 
56 4 CCV 0.5 ppm CCV 1 1 3256631 0.526949 
57 1 Blank BLNK l 1 -4282 -0.000092 
3 0 Read Baseline RB 1 l -899 0.000455 - ( 28 1130510079-001 F U 1.1 l -2333 0.000245 ~· 
50 29 30510079-00lMS U l.l 1 3130370 0.557196 
51 30 30510079-00lMSD 0 1.1 l 2792482 0.497125 
62 31 30510079-LCS U 1 1 3273632 0.52969'/ 
63 32 30510079-BL U l 1 -1264 0.000396 
64 33 •130513014-001 u 1.1 1 1884 0.000995 ~ 
65 34 ~130422022-007 u 200 1 1775712 57.519485 
66 35 R u l 1 -1.877 0.000297 
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eak Cup Name Type Oil Wt Area Calc. (ppm> 
----- ---------------- -----·--- -------- --------- --------------

7 36 R tJ 1 1 -236 0.000562 
:1 37 R tJ 1 l -SS2 0.000511 

0 Basel.:llne RB 1 1 -803 0.000470 
l Bl.ank BLNK 1 1 -2064 0.000266 

1 4 CCV o .. s ppm CCV 1 1. 3305444 0.534838 
2 1 Blank BLNK l l -5046 -0.000215 

0 Read Baseline RB 1 l -257 0.000559 
~ 38 u 1 1 -2169 0.000250 

eak Cup Flags 
----- ---------

2 
0 
0 
0 BL 
2 
2 
2 
0 BL 
3 

D 3 
1 3 

0 BL 
3 4 
4 4 
5 4 

0 BL 
7 5 
B 5 
9 5 

0 BL 
6 

2 6 
3 6 

0 BL 
5 '1 
6 7 
7 1 

0 BL 
9 8 
0 9 
1 10 
2 11 
3 12 
4 13 HI 
5 14 FL 
6 15 FL 
7 1.6 
B l7 

0 BJ, 
0 1 
1 4 
2 1 

0 BL 
4 lS 
5 19 
6 20 
7 21 
8 22 
9 23 
0 24 
J 25 LO 
2 26 
3 27 

0 BL 
5 l LO 
6 4 
7 l LO 

0 BL 
Page 10 of 17 



>eak Cup Flags 
----- --------

)9 28 
iO 29 
)1 30 
;~ 31 
53 32 
)4 33 
55 34 
56 35 
)7 36 
)8 37 
~ 0 BL 
10 1 
71 4 
72 l LO 
~ 0 BL 
14 38 
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.:r _.., ........ --. ----------.... , ... __ ... .., '-

'il e name: T: \DATAl \FLOW4 \2013\EPA33!;. 4 \051413CIL RST 
~te: May 14, 2013 
·perator: CRW 

me cone Area 
---------------- ----------- ----------
Ca~ ]. . 00 ppm 1.000000 6044205.000000 
ca~ 1.00 ppm 1.000000 60668150.000000 
Cal. 1.00 ppm 1.000000 6074801.500000 
Ca~ o.ao ppm 0.800000 4 942 3~~ 9. 5000 00 
Cal 0.80 ppm 0.800000 4946807.000000 
ca~ 0.80 ppm 0.800000 5011107.000000 
Cal. o.so ppm 0.500000 32352!n. 1soaoo 
Cal. 0.50 ppm 0.500000 32348~!7. 000000 
cal. 0.50 ppm 0.500000 32563~!5. 250000 
ca~ 0.05 ppm 0.050000 300741.343750 
Cal 0.05 ppm .o. 050000 29927!1.562500 
Cal 0.05 ppm 0 .. osoooo 304102.375000 
Cal 0.01 ppm 0.010000 58197" 00781.2 
Cal 0.01 ppm 0.010000 57780.523438 
Cal o.o1 ppm 0.010000 58574.269531 

Calib Coef: 
y-bx+a 
a: (intercept) -3.7130e+03 
b; 6.1872e+06 

corr Coef: 0.999387 

Carryover: 0.298% 

No Drift Peaks 

Page 14 of 17 



Page# L.{ \ 

Flash point Analysis 

Sample Matrix- Soil (1), Sludge (2), Oil (3), Water (4), Other (5) 

Sample ID Analyses Sample Analyst Temp - oc Temp-QF 
Date Matrix lain• Is 

?~k-
(79 OJ: 

3 Dl17H'HltJI 13 /?. ~ '.h.o I 3 J.l,J) !. '1 

-a>j', 0 

-00'1 I 

J/1/v 

, I 

* SAFETY GLASSES REQUIRED. 
r 

Page 15 of 17 



pH- SM4SOOH+B I Alkalinity SM2320B Equivalent EPA Methods 150.1 &310.1 

Reagent Solution# Expires Method QC Requirements: 
pH Buffer 4 (Red) M854-01 Sep-13 pH 7 within 0.1 pH units LFB/Biank every 10 . 

pH Buffer 7 (Yellow) M854-02 Dec-13 Slope 95-102% MS/MSD Every 20 
pH Buffer 10 (Blue) A055-04 Jan-14 %Recovery 85-115% 

0.02N H2S04 Titrant A055-03 Nov-13 
-. 

r---·standard 1-sokitiOn-# f co-ne~-- L _ Expires --1 Amount Spiked (mg/L) I 
Matrix Spike Solution I M891-01 I 1N I 11/112013 I 100 (0.189 ml) 

Contriburette: CAT 10uL, sn 600055- pH Meter: Orion Model 420A, sn 007858 

Titrant vol to pH (mL) Alkalinity (mg/L) 

Tamp pH4 pH 10 pH7 
Sample 

A B c Bi-Sample (OC) pH 
Cal Cal 

Slope 
Buffer 

VoL 8.3 4.5 4.2 
Total Carbonate 

ca'bonate 
Hydroxide % 

(ml) 

\:Z.n.C::,-::1Z.~1>- o-;:J) z-s .JJ &ftk Lj, ::l I 10.~ IC>Z.b "1-.J ~ 

""'.;AJ;5 ~4.(..' I r .... • 
""~-· 

li -..>~~ fz.t.J. ot. ~.1"1 

c It_ ~.24'3v.?'Y{')-V:J 1 
-v."i 

...a: ~te 

l?,:y:.,"'?Z.?Z ~~ -N > 't"'.o 7.~3 

I I I I I I L 

Analysis Date: ..:;.;-::.... ... -~(p~~~z.::.:o;.LJ..,.$:....· --------- Analyst; )Asr~· a:_ _____ _ 
.C:1Dacuments and Settingslandrewt\Des#t!Op\Bench SheetslpH-Alk Bench Sheet with C81cs-protecterJ.xls Pdnted 51612013 
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Sulfide by SM 4500-S.l F 

Expires 
Iodine 0.025 N (R069"16) Daily 

HCI6N (R066-09) Daily 

Starch Indicator 1% 
1/11/2014 

(A057-04) 

Zinc ~cetate (R069-15) 1/11/2018 

Iodine 

Sample 
amount Concentration 

Sample {50 lJL Volume (mg/sample) 
incremen 

ts) 
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d£ Comments .~..-.J ~ • _ ,:7:a,_,.,a-Se..,_,.~ s-;1/" 2 ,, 

Quality Control Information 

1. 1 blank per batch, must be < 20 ug/L. 

2. 1 LFB per batch must be +/- 30%. 

3. 50 J..LL iodine reacts with 0.02 mg Sulfide 
Spike Standard Number: 

Concentration Spike % 
Date Initials (mgll) Amt Recovery 

e ~e.-~ S"/1§/1'4 AS) 

O:ot .. IIi~-= •6'·~ 

!!. "- I:J,f-0'#14,. : l'i': ~'/ 
z.o 
ii.Q .. o.'i~ -; 10. '':/- o 
36o 
:s...ia=- o . ..f\::J.,.; r.J.."!i"' 

o.·:l-u-~ 

-o.'} ,. "'' .• D l -1'/.0-;;~~ 

a~ "' ?-Ot-4; :/:,-:;, t. 

OM J 'I.•H;: 3.~,.., 

n U ......... ~~I. 110, 

l/r ... 4."1.'! ~ 1~. "'.:J ~l £rl.'1?; 
I 

D.LC,, t..:Y"', . ...L ~o·i, 

o.l&, _[ 'l!o% 



CASE NARRATIVE May21, 2013 

Lab Name: Anatek Labs, Inc. 1282 Alturas Dnive, Moscow, ID 113843 www.anateklabs.com FL NE.LAP 
E.87893, NV 1013-2004-31, WA DOE. C126, OR ELAP 10200001, MT0028, ID, CO, NM 

Project Trackln'g No.: 1304M3 
Anatek Batch: 130430038 

Project Summary: One (1) water sample was re,ceived on 4/30/2013 for RCI analysis. The sample was received 
in good condition and with the appropriate chain c)f custody The s:.mples was received at 2.7C. 

Client Sample I[~ 
1304A43-001 E /INJECTION 
WELL 

Anatek Sample' 10 MethodJPr<!p Method 
130430038-0(11 SW846 Ch7/EPA 1010/150.1 

QA/QC Checks 

Parameters 
Sample Holding Time Valid? 
Surrogate Reco"eries Valid? 
QC Sample(s) Recoveries Valid? 
Method Blank(s) Valid? 
Tune(s) Valid? 
Internal Standan:i Responses Valid? 
Initial Calibration, Curve(s) Valid? 
Continuing Calibration(s) Valid? 
Comments: 

1. Holding Tim1B! Requirements 

No problems encountered. 

2. GCIMS Tune Requirements 

NA. 

3. Calibration Ftequirements 

No problems encountered. 

4. Surrogate Rctcovery Requln~ments 

NA. 

Yes/No 
v 
NIA 
v 
y 
NIA 
NIA 
y 
y 
y 

Exceptions I Deviations 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NJ\ 

6. QC SamplejLCSJMS/MSD) Recovery Requlirements 

No probllems encountered. 
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6. Method Blank Requirements 

The method blanks were non-detect (<MDL) for all analytes. No problems encountered. 

7. lntemal Standard(s) Response Requirements 

NJA 

8. Comments 

NA 

I certify that this data package Is In compliance with the terms and conditions of the contract Release of 
the data contained In this data package has been authorized by the Laboratory Manager or his designee. 

ApproYed by: 
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Client: 

Anatek Lab~, Inc. 
1282 Alturas Drive • Moscow, ID 83843 • (2011) 883-2839 • Fax (20S) 882-9248 • emalllllOIICOW@ariatklabs.com 

504 E Sprague Ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com 

Batch #: 130430038 

Address: 

HALL ENVIRONMENTAL ANALYSIS LAB 

-1·901 HAWKINS NE SUITED 

ALBUQUERQUE, NM 67109 

Project Name: 1304A43 

Attn: J11NDY FREEMAN 

Anal)rtical Results !Report 

Sample Number 
Clie~ Sample ID 
Mabix 
Comllalbs 

130430038-001 Samplllng Date 41241201~ 

1304A43-001 E /INJECTION WEU. 

Datemme Received 413012013 12:18 PM 
SampllngTime 10:15AM 

water Samplle Location 

Result Units PQl. Analysis Dale 

Cyanide (reacti're) 
Flash point 
pH 
Reactive sulfid1~ 

Authorized Signature 

MCL EPA'S Maximum Contaminant Level 
NO Not Detllclied 
PQL Practical Quantltat!on Umit 

ND mg/L 0.1 
>200 •F 
7.28 ph Units 
NO mg/L 

This report &hall not be reproducted except in full, without the wntten 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. 

5/1412013 
5110/2013 
51612013 
51312013 

Analyat Method Qualifier 

CRW SIJ\I846 CH7 
KFG EPA 1010 

AJT EPA 150.1 

AJT SIN846CH7 

CenHicatlonlhekl by Anallk l.llba 10: EPA:ID00013; AZ:Q701; 00:1000013; FL(NELAP):E87893; 10:1000013; I~I:C-1~1; KY:90142; UT:CERTOD2B; Mol: 1000013; OR:I02ll0001-002; WA:C595 
Cer1111CIIIion8 held by Analak l.llbs WA: EPA:WA00189; ID:WA001B9; WA:C685; MT:Can0096 

Tuesday, May 21, 201:J Page 1 of 1 
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Anatek Labs, Inc. 
1282 Allllas Drive • Moscow. ID 83843 • (206) 683-2839 • Fax (208) 882-9246 • email moscow@anateklabe.com 

504 E Sprague Ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabe.com 

Client: HALL ENVIRONMENTAL ANALYSIS LAB 

4901 HAWKINS NE SUITE D 

Batch #: 130430038 

Address: Project Name: 1304M3 
ALBUQUERQUE, NM 87109 

Attn: ANDY FREEMAN 

Lab Control Sample 

Parameter 
Cyanide (reactive) 
Reactive sulfide 

Lab Control Sample Duplicate 

Parameter 
Reac1ive sulfide 

Matrix Spike 

Sample Number Parameter 
130501 ()35.()()1 Reactive sulfide 
130430038-001 Cyanide (reactive) 

Matrix Spike Duplicate 

Parameter 
Cyanide (ntactive) 

Method Blank 

Parameter 
Cyanide (reactive) 
Reactive sulfide 

AR Acceptable Range 
N 0 Not Del8cted 
PQL Practiclll Quantitation Limit 
R PO Relative Percentage Difference 

Comments: 

Analytical Results Report 
Quality Control Data 

LCSReeult Units LCSSplke %Rec 
0.528 mg/L 0.5 105.6 
0.18 mgiL 0.2 90.0 

LCSD LCSD 

AR%Rec 
80-120 
80-120 

AR 
Result Units Spike %Rec %RPD %RPD 
0.16 mgJL 0.2 60.0 11.8 0-20 

Semple MS MS 
Result Result Units Spike %Rec 
ND 17.93 mg/1... 20 89.7 
ND 0.493 mg/1... 0.5 98.6 

MSD MSD AR 
Raeult Units Spike %Rec %RPD %RPD 
0.461 mg/1... 0.5 96.2 2.5 0-25 

Result Units PQL 

NO mg/L 0.1 
NO mgfL 

Prep Date Analysis Date 
5/1412013 5/1412013 
51312013 51312013 

Prep Date Analysis Date 
5/312013 51312013 

AR 
%Rec Prap Date Analysis Da 
70-130 51312013 51312013 
80-120 5/1412013 5/1412013 

Prep DE Analysis Date 
5/1412013 5/1412013 

Prep Date Analyels Date 
5/1412013 5/1412013 

51312013 51312013 

CertillcaliDml held by AJ1IIIek Lat. 10: EPA:IOOOII13; AZ:D701; 00:10001113; FL(NELAP):E87893; 10:10001113; IN:C-10-01; KY:001o42; MT:CERT0028; NM: 1000013; OR:I!l200001-002; WA:C695 
CertillcaliDml hillel by Anldek Labs WA: EPA:WA00169; ID:WAD01119; WA:CIHI5; MT:Cert110911 

Tuesday, May21, 2013 Page 1 of 1 
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Anatek LalJs, Inc. 
1:282 Alturas Drive • Mosoow, ID 83843 • (208) 883-2839 • F•!X (208) 882-9246 • email moscow@anatsklabs.com 

5(J4 E Sprague Ste. D • Spokane WA 002012 • (509) 838-3999 • 1=ax (509) 838-4433 • email spokane@anal8klabs.com 

Login Report 

Customer Name: HALL ENVIRONMENTAL ANALYSIS LAB 

4901 HAWKINS NE SUITE D 
ALBUQUERQUE NM 871(19 

OrderiD: 

Order Date: 

130430038 

4/3012013 

Contact Name: ANDY FREEMAN 

Comm•ent: 

ProjectNam8:1~ 

Samplel: 130430038-001 Cuetomer Sample 1: 1304A43-001E /INJECTION WELL 

Recv'd: Collector: Date Collactad: 4124/2013 

Quantity: ~· .. Matrix: Water Date Received: 4130/201312:18:00 PM 

Comment 

Teat 

CYANIDE REACTIVE 

FLASH POINT 

pH 

SULFIDE REAGTIVE 

L11b Method 

M SW846CH7 

M EPA 1010 

M EPA150.1 

M SW846.CH7 

SAMPLE CC)NDITION REj::ORD 

Samples received in a cooler? 

Samples received intact? 

What is the temperature inside the cooler? 

Samples received with a COC? 

Samples received within holding time? 

Are all sample botlles property preserved? 

Are voc: samples free of headspace? 

Is there ll trip blank to accompany voc samples'i' 

Labels and chain agree? 
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Due Date 

5/10/2013 

5/1012013 

511012013 

5110/2013 

Yes 
Yes 
2.7 

Yes 

Yes 

Yes 

N/A 

NIA 

Yes 

Normal £8-10 DillS} 

NormBI CB-10 Da!ISl 

Nocmall6-10Davsl 
NormafC§.10DavsJ 



. . 

:-:= .... 1Uf1'AL 
ANALYSIS 
LABORATORY 

SUB C:ONDAT(II.: Allatek LaiM COYPANY: 

AJll)lll!llS: 
1282 Alturas Dr 

CIIY, SLU'E,ZIP: MOJCGW, m S38f3 

ll1!M SAMPLE C1JENT SAMPLE lD 

·t. ~-- 1304A43-001E • ..,..........we1 
--··· 

~-·· 

CHAIN OF CUSTODY RECORD t· ... ~~Io:sl 

Au.tek LaiM, l•e. PIIONii; 
(288)_~~ 

M:COtJNl' f: 

• 
i ~ BarTLE COLLF.Cl'ION 

TYPE MATRIX .DATE I 
SOOPlNAC»> jAqueous ~1310:15:00AM 2 iRa 
I.W..,.,.. -· ..... ' 

I 

i 130430 038 IIE,JI. ::' 
11st SAMP 412412013 1st RCVD 

l1s04A43 
I 
I 

"·· 

6/10/2013 
413012013 

'""' (2.) 882-9~--- ... 
DUlL: 

--·· ···- -·-·- '. 

ANALYTICAL COMMENTS 

HIA\~. ·-
-··~ - --~-

Plcese malacia the LAB ID llld the Cl.1ENT SAMPLE lD 011 atl111111 npo!U. P1ea HJIIi raulll to lah@ballenYiroamentll.com. Pie.- nam aDIXXllas 111111 bluo ige. l'hldt )'OIL 

I 

~ At!jATEK L,ABS RECEIVING LIST 
~EIVEDINTACT TEMf'I:~"C . 

llllbqiiWIIIIIBJ: '~ DolE n- EUI & CHAlliS AGREE REPORT TllANSMlTTAL DllSllliD: 
• • M251.18U 2:2111111 

~HEADSPACE IOMIIOtl) []PAX DI!MAL r 1 Ol\ILIIIE 
llobquisllod ~: DUio: 11-

ICE /ICE-PACKS PRESENT 

.~"" ,.;:---e---~ ..,;;; . ~CUSTODY SEAlS PRESENT 
FOR LAB USB ONLY 

, F'RESERVATIVES: 2 fac '- /i t>~-la.f.c AJg_ () /1 'C o\11oqtlo~7 ___ ----

, NUMBEROF~NERS: ~ SHIPPED~: 'F . 
. OATe&TIME: 'z/ ol~ 12r,IT INSPECTEDBY; I£? r --

1-
\ 

..... ...-
'15 
co 



Total Cyanide by S•ami~utomated Colorimetry 
Method: EPA 335.111~\SM-4600-CN-E 
Distillation Bench !~heet 

Weak Acid Dissociable Cyanide by 

SM 4SOO..CN·I (check WAD column) 

Total Cyanide MSJMSD/l.CS Soln: 

Free Cyanide MSJMSD/l.CS Soln: 

M918-03 Exp:4/16/14 

M918-'04 Exp:4/17/14 

MethOd requirements: All QC +/- 10% 

Equipment: Mldl-vap 

Instrument: ALPCHEM FIA 3000 

Absorbance: 570nm 

Matrix .i'nple ID Preserved Sample lnfljal 
Amount (ml)** Multiplier* 

WAD~> 
Final Spike Amount (check if 

Multiplier (ml} yes) 

I • 

2 -"ll'k\' I I 
3 --/,WMJ ..J"· {" 

, 1a f3tJ>'f Oe-'f'i .r i!"tAI 

* If so1ls th1s calcula1~on Is taken from cyamde extract1on bench sheet 

** If soils, mLs of extract used for distillation. 

Extraction Reagenb1: Rttagent #: 
methyl red indicator A063-D1 
18 N H2S04 A065-02 
sulfamlc acid ROSB-19 
0.025N NaOH R014-16 
51% MgC~ A063-D3 

Distillation lnlllalsJDa1elDistilled: /)wl. s;Ly[ ~ 
N:\Bench Sheets\1bta/ Cyanide EPA 335.4.xls 

Analytical Reagents: 
Barbilturic Acid 
Sodllllrn Phosphate 
Chloramine-t 
Pyridine 
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+ 

Reagent#: 
R038-13 
R029-16 
R048-09 
R043-03 



Anatek Labs, Inc 
1282 Alturas Drive 
Moscow, ID 83843 

Calibration Standards Preparation Form for Methods SM4500CN-E and 
EPA335.4 

The following sample sequences have been analyzed using the standard information below on the F /A FS300tJ: 

Cn- {Simple Cyanide) Calibration Stock Standard Number: M889-04 
Cn- (Simple Cyanide) Calibration Stock Standard Concentration: 1000 ug/ mL 
Cn- {Simple Cyanide) Calibration Stock Standard Expiration Date: 10/31/2013 
Cn- {Total Cyanide) Matrix Spiking Standard Number: M918-03 
Cn- (Total Cyanide) Matrix Spiking Standard Concentration: 25 ugl mL 
Cn- (Total Cyanide) Matrix Spiking Standard Expiration Date: 04/16/2014 
Cn- (Simple Cyanide) Initial Calibration Verification Stock Standard Number: M898-01 
Cn- (Simple Cyanide) Initial Calibration Verification Stock Standard Concentration: 1000 uglml 
Cn- (Simple Cyanide) Initial Calibration Verification Stock Standard Expiration Date: 12126/2013 

In"ti I C lib f D"l ti T I te 1 a a ra lOB • u on empJa 
Desired Concentration Stock Concentration (ppm) uL Standard Added Final Volume (mL) 

(ppb) 

1000 1000 100 100 
800 1000 40 50 

SOO(CCV) 1000 50 100 
so• 1.0 2500 so 
10* 1.0 soo so 

* 50 and 1 0 ppb cahbratton standard prepared usmg 1.0 ppm calibration standard. 

StoCk Conoentration{ppm) uL Standard Added Final Volume (mL) 

1000 25 100 

Total Cyanide MS/MSDILCS prepared by adding 1 mL ofM918-03 to SO mL sample. 
WAD Cyanide MS/MSDILCS prepared by adding l mL ofM918-04 to 50 mL sample. 

Standard Prep Date: ~~} 0/l) 
--+,~~,--~--------

Analysts Initials/Date: ~ 7'1/IJ 
Pipettes: A04003282 

2751528/2752498 

N:\Calibration Standard Prep Forms\Cyanide EPA 335.4.doc 
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'eaK ~ a.oJ.e: \,;yan~ae 

'iJ.-e name: T: \DATAl \FLOW4 \2013 \EPA335. 4 \051413Ci~. RST 
late: May 14, 2013 
>pera.tor: CRW 

I 
.0 
.1 
3 
.3 
.4 
.5 
~ 
.7 
.8 
.9 

30 
31 
32 
B 
34 
35 
36 
37 
38 
3 
~0 
n 
a2 
3 
H 
!IS 
46 
47 
48 
1,19 

50 
51 
52 
53 
B 
55 
56 
57 
B 
S' 
60 
61 
62 
63 
64 
65 
66 

Cup 

2 
0 
0 
0 
2 
2 
2 
0 
3 
3 
3 
0 
4 
4 
4 
0 
5 
5 
5 
0 
6 
6 
6 
0 
1 
7 
1 
0 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

0 
1 
4 
1 
0 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

0 
1 
4 
1 
0 

29 
2.9 
30 
31 
32 
33 
34 
35 

~ame 

sync 
carryover 
Carryover 
BaiSe line 
Cal l..OO ppm 
Cal 1.00 ppm 
cal 1.00 ppm 
Baseline 
Cal 0.80 ppm 
Cal 0.80 ppm 
Cal 0.80 ppm 
Baseline 
Cal 0.50 ppm 
Cal 0.50 ppm 
Cal 0.50 ppm 
Basel.ine 
Cal. 0.05 ppm 
Cal. o.os ppm 
Cal 0.05 ppm 
Baseline 
Cal 0,. 01 ppm 
Cal 0.01 ppm. 
Cal. 0.01 ppm 
Basel.ine 
Blank 
ICV 0.25 ppm 

Type Oil 

SYNC 
co 
co 
RB 
c 
c 
c 
RB 
c 
c 
c 
RB 
c 
c 
c 
RB 
c 
c 
c 
RB 
c 
c 
c 
RB 
BLlilK 
CCV 

Blank BLNK 
Baseline RB 

]

305CI1028-001 u 
30501026-001MS U 
30501028-00lMSD U 
30SCI1028-LCS U 
305(11028-BL U 
304:<!:2022-007 u 

1 30510075-001 U 
,1305D8n54-006 u 
~ 1305Ct9042-006 U 
;) 130513012-002 u 

Baseline RB 
Blank BLNK 
CCV 0.5 ppm CCV 
Blank BLNK 
Read Baseline RB 

1
1304:::10038-001 ~ u 
130430038-001MS U 
130436038-00lMSD U 
130430038-LCS U 

> ).304.::10038-BL U 
{~30508054-006M~ 
Jt30508~54-006MSD U 

TI30S:l.0074-001 tJrJU 
30!510074-00lMS U 
30~10074~001MSD U 

Baseline RB 
Blank BLNK 
CCV 0. 5 ppm CCV 
Blank BLNK 
Read Baseline RB 

]

305:L0079-001 F U 
305:L0079-001MS U 
305~0079~001MSD U 
305:L0079-LCS U 
305:L0079-BL U 

•130513014-001 u 
~130422022-007 u 
R U 

1 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
l 

259 
259 

259 
1 
l 

20 
109 

1 
1 
1 
1. 
1 
1 
1 
l 
1. 
1 

l 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 

1.1 
1.1 
1.1 

1 
1 

1.1 
200 

l 

Wt 
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1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

1 
1 
1 

l 
l 
1 
1 
1 
l 
1 
1 

1 
1 
1 
1 
1 
1 

Area 

6038980 
1801.0 

2575 
-1981 

6044285 
6066860 
6074882 

-2392 
4942340 
4946887 
5011107 

429 
3235292 
3234827 
3256325 

-552 
300741 
299279 
304102 

-224 
58197 
57781 
58574 

-308 
-1103 

1652560 
-290 

897 
38294 

308.8314. 
3102506 

3260699 
3377 

14952298 
30035 

7690 
914 

824775 
-79 

-944 
3311329 

-2419 
-814 
4148 

3043535 
2 971315 

3261260 
-1539 

3000574 
3198242 

-7577 
3073429 

3041355 
-1660 
-5872 

3256631 
-4282 

-899 
-2333 

3130370 
2792482 

3273632 
-1264 

1884 
1773712 

-1877 

Calc, (ppm} 

0.976643 
0.003511 
0.001016 
0.000296 
0.977500 
0.981149 
0.982445 
0.000214 
0.799399 
0.800135 
0.810514 
0.000669 
0.523500 
0.5234.25 
0.526900 
0.000511 
0.049.207 
0.048971 
0.04975Q 
0.000564 
0.010006 
0. 009939• 
0.010061 
0.000550 
0. 0004.22: 
0. 267693: 
0.000553: 
0 • 0007Ho 
l.. 758032: 

129. 4339-Hi 
130. 02803;0 

0.527606 
0.00114Ei Jl·1f I 

46 .344933'J~' ~· 
0. 59454!:1 VI K 
o. oo1s4~1 kttw 
0.000748 
0.133903 
o.ooosmr 
O.OOD44EI 
0- 5357 90 
0.000209 
0.000469 
0.00127() 
0.49250EI 
0.4808~!5 

0.527697 
0.000351 
0. 48556~1 

0.51'7512 
-0. 00062!> 

0.497339 
0. 4921!i5 

0. 00033:~ 
-0.000349 

0.526949 
-o. oooog;~ 

0.00045!) 
0.00024!) 
0.557196 
0.4971:~5 

0.52969"1 
0.00039() 
0. 00099!> / 

57.519485 v 
0.00029"7 



eak Cup Name Type Oil Wt Area ca~c. (ppm) 
----- --------------- -------- -------- --------- --------------

7 3G R u 1 1 -236 0.000562 
B 37 R tJ 1 1 -552 0.000511 

0 Baseline RB 1 l -803 0.000470 

' l Blank BLNK 1 1 -2064 0.000266 
1 4 CCV 0.5 ppm CCV 1 1 3305444 0.534938 
2 J. Blank BLNK 1 1 -5046 -0.000215 

0 :Read Baseline RB 1 l -257 0.000559 
4 38 u 1 1 -2169 0.000250 

eak Cup Flags 
----- --------

2 
0 
0 
0 BL 
2 
2 
2 
0 BI, 
3 

0 3 
1 3 

0 ElL 
3 4 
4 4 
5 4 

0 BL 
7 5 
a 5 
9 5 

0 BL 
6 

2 6 
3 6 

0 BL 
5 1 
6 7 
7 1 

0 BL 
9 .8 
b 9 
l 10 
2 11 
3 12 
4 13 HI 
5 14 FL 
6 15 FL 
7 16 
8 17 

0 BI, 
0 1 
1 4 
2 1 

0 BL 
4 18 
5 19 
6 20 
7 21 
8 22 
9 23 

·0 24 
·J 25 LO 
·2 26 
•3 27 
I 0 BL 
i5 1 LO 
i6 4 
i7 1 LO 
I 0 BL 
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>eak Cup Flaqs 
----- --------

i9 28 
;o 29 
>1 30 
;~ 31 
)3 32 
i4 33 
i5 34 
56 35 
)7 36 
>8 37 
~ 0 BL 
10 ~ 
1]. 4 
12 l LO 
~ 0 BL 
14 38 
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'ile name: T:\DATA1\FLOW4\2013\EPA335.4\051413CM.RST 
late: May 14, 2013 
lperator: CRW 

me Cone Area 
---------------- ----------- ---------
Cal 1. 00 ppm 1.000000 6044285.000000 
Cal 1. 00 ppm 1.000000 6066860.000000 
Cal l. 00 ppm 1.000000 6074881.500000 
Cal 0.80 ppm 0.800000 4942339.500000 
Cal 0.80 ppm 0.800000 4946887.000000 
Cal 0.80 ppm 0.800000 5011107.000000 
Cal o.so ppm 0.500000 3235291.750000 
Cal 0.50 ppm 0.500000 3234827.000000 
Cal 0.50 ppm 0.500000 3256325.250000 
Cal o.os ppm 0.050000 300741.343750 
Cal 0.05 ppm o.osoooo 299278.562500 
Cal 0.05 ppm 0.050000 304102.375000 
Cal 0.01 ppm 0.010000 58197.007812 
Cal 0.01 ppm 0.010000 57780.523438 
Cal o.o1 ppm 0.010000 58574.269531 

Ca1ib Coef: 
y-bx+a 
a: (intercept) -3.7130e+03 
b; 6.1872e+06 

Corr Coef: 0.999387 

Carryover: 0. 29.8% 

No Drift Peaks 

Page 14 of 17 



Page# L.{ \ 

FJ~shpoint Analysis 

Sample Matrix- Soil {1), Sludge (2), Oil (3), Water (4), Other (5) 

Sample I][) Analyses SampJ(: Analyst Temp - °C 
Date Matrix Initials 

Temp-°F 4 •. 

I 

.:; 

:! 

~ ~~~~ 
-.'JI).f _l.5Y'_E-. 

" / 

~-----~------~------+-------+-------r-----~ 

•.. 
·t. 

* SAFETY. GLASSES REQUIREU. 

Page 15 of 17 



pH- SM4500H+B I Alkalinity SM2320B Equlv~lent EPA Methods 150.1 & 310.1 

Reagent Solution# Expires Method QC Requirements: 
pH Buffer 4 (Red) M854-01 Sep-13 pH 7 within 0.1 pH units LFB/Biank every 10 

pH Buffer 7 {Yellow) M854-02 Dec-13 Slope 95-102% MS/MSD Every 20 
pH Buffer 10 (Blue) A055--04 Jan-14 % Recovery 85•115% 

0.02N H2S04 Titrant A055-03 Nov-13 

Standard Solution# Cone. Expires Amount Spiked (mgll) 
Matrix Spike Solution M891-01 1N 11/1/2013 100 {0.189 mL) 

Contriburette: CAT 10uL, sn 600055- pH Meter: Orion Modei420A, sn 007858 

Titrant vol to pH (ml) Alkalinity {mgJL) 

Temp pH4 pH 10 pH7 
Sample 

A B c Bl-Sample rc} pH 
Cal Cal 

Slope 
Buffer 

Vol. 8.3 4.5 4.2 
Total Carbonate 

carbonate 
HydroxidE % 

(mL) 

1 ~~yS:::>Z ="' ~- tr:;7) rz:-, .~ &f61p ~.:H 10.~ /02.b "".J...j -o 

'~;$ <!.4.'4 (., ,c1 J 

~ -...>~.;,- -::.4.ot.. f6 ,I 'i 
~ ~-;)4-~;:>.:r~-..:;r.:, i 

"11.~ 
..a ';1...-z:~ I 

t~oc,.~?Z.:;)Z: ~- ~" > 'l....,,Q_ 7.q'J I 

Analysis Date: ...;:;:;-::.....".....!~!!:!.._--.!:Z.=o:..c..'l=:~;..__ _______ _ Analyst: _8.Asrb:'i.J.. _______ _ 

C:IDocuments andSsttlngs\anc:JrewtiDesktQplBench She13tslpH-Aik Bench Sheet with caJcs-protected.xls. Pn'nted 51612.013 



""C 
ID 
(D 
<D 
...... 
..... 
g, 
..... 
..... 

Sulfide by :SlV1 4!)UU-~- .1:'. 

Expires 
Iodine 0.025 N {R069-16) Daily 

HCL6N (R066-09) Dail . y 
Starch Indicator 1% 1111/2014 

(A057-04) 

I Zinc Acetate (R069-15) I 1/11/2018 I 
---- -

Iodine 

Sample 
amount Concentration 

Sample {50 ~L Volume (mg/sample) incremen 
ts) 

JIS'f ~ .... J~,,.:::.-.~-z..oz.?-,.,, '- c. C::23 f..)D l O'D .:::..,•'>·-/ 
·---.Ill:".~ 

I~ OLJt."} 0-4c./· o-, I ..L ... .... -~ _..._ ..... ,)-D Yflz.. too -:::>. -.:.<-/ 

13 Q<; ::>"l. 01 :J- -e>::;:>j ..,..., e. S"4., s .... t. (t.fL.. t.;r.l) ~v o.l'-1 

- o;:.') 
~ "'o • .;s-~ c;-·,....) P.Q,. It> 't~ () Jo 

~ ,.0 <" Wk,;. o. 44=1' 4;~L. ll&. 't-:.1' c./t;"o D~ 

I . b ~i~· >'if . 1. ~ . o-~~s- - .;;~..::.' '-} 1.1.c, r ....,.l.. 65o I 
0-"S~ 

l'l,;:,q Gi;>~ 1~-:.o.o:a J ~-:; $.~\ ~!':::~-{ l.:>·c. Q.o~ 

o~; .... ~, """~ s.ou ~O ... l... .;"'6 0 8-.t 

0"? .. , • .:.>__,, ...... "'{."'-'!I -c. ~c-L. ·~ 0 -o--1 

o'¥;-_ ->-> J M-:. 'i. "!'i ""i~L.. -so ,....,_..,7 

'0'7-->-- .... >) "'' s 1 ~~ • ...,l_ t;_;/:i"D ~.r< 

.. L"" ~ IDnr·),.,...._t. 'l.c;."'"t:J O.J~ 

-L~~D i LJco o.tt, 

rLIZ . 
Comments ~..,J ~~ sj'ljt 2 ;.J 

(JUality C..:OntrotlntormatiOU 

1. 1 blank per batch, must be < 20 ug/L. 

2. 1 LFB per batch must be +/- 30%. 

3. 50 J.1L iodine reacts with 0.02 mg Sulfide 
c:!-:lr~ Q+~-A~-rlli.T •• -1..~-· LJII}'U\.__,. Ul.Q.II~U .&~UJ..I..IV'"'I.• 

Concentration Spike 
(mg/L) Amt 

a.o-+111~ 

I O:t .. J't -~- = •6· 4:-
21?. ,J aAr..t ~.fi~ ~ 1-:;: ~' 
z.o 
LQ "'"•~~ -;I 0. '1- !:! 

lip 
$..0'" !) . ...f\-=1·-:;. }'-i·."'zJ"J 

o.-~u ~ 

-o.'} " i!' .• D l ~4. 'OP~ 

l.o ;.I "' t.S .OL.f ,. :lo"tl Z, 

b~ .., <-IF1'l.: 3.":1"'/ 

n ?I A "-J .&-fob -:. I t;c1 

l.& J\.'-l,q'i .. t:J. "1..1 "ZOQ...l. 
I 

o.rt,_._ Z:..;.)f"'lli...L. 

0 .il..., ..I. 

Date 

5"/~//1 
-

\ 
l 

% 
Initials Recovery 

A$1"' 

~1."17, 

~o·L. 

1s'o7.~ 



QC SUMMARY REPORT 
WO#: 1304A43 

Hall Environmental Analysis Laboratory, Inc. 23-May-13 

Client: Western Refining Southwest, Inc. 

Project: Injection Well 2nd Qtr 4-24-13 

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

Client ID: PBW Batch ID: R10139 RunNo: 10139 

Prep Date: Analysis Date: 4/25/2013 Seq No: 288955 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit High limit %RPD RPDLimit Qual 

Chloride NO 0.50 

Sulfate NO 0.50 

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

Client ID: LCSW Batch ID: R10139 Run No: 10139 

Prep Date: Analysis Date: 4/25/2013 Seq No: 288967 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Chloride 4.7 0.50 5.000 0 93.4 90 110 

Sulfate 9.5 0.50 10.00 0 95.2 90 110 

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

Client ID: PBW Batch 10: R10139 Run No: 10139 

Prep Date: Analysis Date: 4/26/2013 Seq No: 289009 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val 'l'oREC Lowlimit Highlimit %RPD RPDLimit Qual 

Chlonde NO 0.50 

Sulfate NO 0.50 

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

Client ID: LCSW Batch ID: R10139 Run No: 10139 

Prep Date: Analysis Date: 4/26/2013 Seq No: 289010 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Chlonde 4.7 0.50 5.000 0 93.5 90 110 

Sulfate 9.6 0.50 10.00 0 95.8 90 110 

Qualifiers: 

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

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

Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 6 of 17 
P Sample pH greater than 2 for VOA and TOC' only. R RPD outside accepted recovery limits 

RL Reporting Detection Limit S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

Sample ID 5ml-rb 

Client 10: P8W 

Prep Date: 

Analyte 

Surr: 1 ,2-Dichloroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-(l8 

Sample ID 100ng lcs 

Client 10: LCSW 

Prep Date: 

Analyte 

Surr: 1 ,2-Dichloroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-(l8 

Sample ID b2 

Client 10: P8W 

Prep Date: 

Analyte 

Surr: 1 ,2-Dtchloroethane-(l4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-(l8 

SampType: M8LK 

Batch 10: R10158 

Analysis Date: 4/26/2013 

Result PQL SPK value 

8.6 10.00 

8.6 10.00 

8.6 10.00 

8.6 10.00 

SampType: LCS 

Batch ID: R10158 

Analysis Date: 4/26/2013 

Result PQL SPK value 

8.4 10.00 

8.7 10.00 

8.1 10.00 

8.5 10.00 

SampType: M8LK 

Batch 10: R10158 

Analysis Date: 4/27/2013 

Result PQL SPK value 

8.7 10.00 

8.3 10.00 

8.6 10.00 

8.7 10.00 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10158 

SeqNo: 2S9475 

SPK Ref Val %REC Lowlimit 

86.4 70 

85.8 69.5 

86.0 70 

85.7 70 

Units: %REC 

High limit 

130 

130 

130 

130 

%RPD RPDLimit 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10158 

SeqNo: 2S9477 

SPK Ref Val %REC Lowlimit 

83.5 70 

86.9 69.5 

81.0 70 

84.7 70 

Units: %REC 

Highlimit 

130 

130 

130 

130 

%RPD RPDLimit 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10158 

SeqNo: 2S9501 

SPK Ref Val %REC Lowlimit 

86.8 70 

83.3 69.5 

86.1 70 

86.6 70 

Units: %REC 

High limit 

130 

130 

130 

130 

%RPD RPDLimit 

1304A43 

23-May-13 

Qual 

Qual 

Qual 

Sample 10 1 OOng lcs2 

Client 10: LCSW 

Prep Date: 

SampType: LCS 

Batch 10: R10158 

Analysis Date: 4/27/2013 SeqNo: 2S9503 Units: %REC 

TestCode: EPA Method 82608: VOLATILES J 
RunNo: 10158 

Analyte Highlimit %RPD RPDLimit Qual 
~S-u~rr~:1-,2--D-ic-h-lo-ro-e-th-an-e--d-4--------~~----------~~------------~~------~--~~713~0~------------------

Surr: 4-Bromofluorobenzene 130 

Surr: Dibromofluoromethane 130 

Surr: Toluene-(l8 130 

Sample ID 5ml-rb 

Client 10: P8W 

Prep Date: 

SampType: M8LK 

Batch ID: R10192 

Analysis Date: 4/29/2013 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10192 

SeqNo: 290505 Units: 119/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Benzene NO 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 7 ofl7 
p Sample pH greater than:~ for VOA and TOC only. R RPD outside accep:ed recovery limits 

RL Reporting Detection Limit s Spike Recovery oUI side accepted recovt-'f)' limits 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1304A43 

23-May-13 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

Sample ID 5ml-rb 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R10192 

Analysis Date: 4/29/2013 

Analyte 

Toluene 

Ethylbenzene 

Methyllert-butyl ether (MTBE) 

1 ,2,4-Trimelhylbenzene 

1 ,3,5-Trimethylbenzene 

1 ,2-Dichloroethane (EDC) 

1 ,2-Dibromoethane (EDB) 

Naphthalene 

1-Melhylnaphlhalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromelhane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1 ,2-DCE 

cis-1 ,3-Dichloropropene 

1 ,2-Dibromo-3-chloropropane 

Dibromochloromethane 

Dibromomethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1.4-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloropropane 

1 ,3-Dichloropropane 

2,2-Dichloropropane 

1, 1-Dichloropropene 

Hexachlorobutadiene 

Qualifiers: 

Result PQL 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 4.0 

ND 4.0 

ND 10 

ND 1.0 

ND 1.0 

ND 1.0 

ND 3.0 

ND 10 

ND 10 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 3.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 
ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 1.0 

Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

SPK value 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10192 

SeqNo: 290505 Units: pg/L 

SPK Ref Val %REG Lowlimit Highlimit %RPD RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 8 of 17 
R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID 5ml-rb 

Client ID: P8W 

Prep Date: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

SampType: M8LK 

Batch ID: R10192 

Analysis Date: 4/29/2013 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10192 

SeqNo: 290505 Units: 1-19/L 

WO#: 1304A43 

23-May-13 

Analyte Result PQL SPK value SPK Ref Val %REG Lowlimit High limit %RPD RPDLimit Qual 

2-Hexanone 

lsopropylbenzene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene Chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butyl benzene 

Styrene 

tert-Butylbenzene 

1,1, 1 ,2-Tetrachloroethane 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethane (PCE) 

trans-1 ,2-DCE 

trans-1 ,3-Dichloropropene 

1 ,2,3-T richlorobenzene 

1 ,2,4-Trichlorobenzene 

1, 1, 1-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethane (TCE) 

Trichlorofluoromethane 

1 ,2,3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 

Surr: 1 ,2-Dichloroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-dB 

Sample ID 100ng lcs 

Client 10: LCSW 

Prep Date: 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

8.5 

8.6 

8.3 

8.3 

10 

1.0 

1.0 

10 

3.0 

3.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.5 

SampType: LCS 

10.00 

10.00 

10.00 

10.00 

Batch ID: R10192 

Analysis Date: 4/29/2013 

85.0 

86.3 

82.9 

83.2 

70 

69.5 

70 

70 

130 

130 

130 

130 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10192 

SeqNo: 290512 Units: 1-19/L 

%RPD RPDLimit Qual Analyte Result PQL SPK value SPK Ref Val 'l'oREC Lowlimit Highlimit 
~B-en-z~en~e--------------------2~0~--~1.~0-----2-0-.0~0-------0~----~10~2---·----7~0--~~1~3~0------------------------~ 

Toluene 22 1.0 20.00 0 112 80 120 

Chlorobenzene 21 1.0 20.00 0 106 70 130 

1,1-Dichloroethene 19 1.0 20.00 0 97.0 85.8 133 

Trichloroethane (TCE) 20 1.0 20.00 0 101 70 130 

Surr: 1,2-Dichloroethane-d4 8.7 10.00 87.2 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 9 of 17 
P Sample pH greater than 2 for VOA and TOC only. 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. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

Sample ID 100ng lcs 

Client ID: LCSW 

Prep Date: 

SampType: LCS 

Batch ID: R10192 

Analysis Date: 4/29/2013 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 10192 

SeqNo: 290512 Units: 119/L 

WO#: 1304A43 

23-May-13 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 
Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: T oluene-d8 

Qualifiers: 

8.3 

8.2 

8.3 

* Value exceeds Maximwn Contaminant Level. 

E Value above quantitation range 

Analyte detected below quantitation limits 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

10.00 83.4 69.5 130 

10.00 

10.00 

82.3 

83.1 
70 

70 

130 

130 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

NO Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

Page 10 ofl7 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1304A43 

23-May-13 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

Sample ID mb-7235 

Client ID: PBW 

Prep Date: 5/1/2013 

SampType: MBLK 

Batch ID: 7235 

Analysis Date: 5/2/2013 

Analyte 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 
Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b}fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl}ether 

Bis(2-ethylhexyl}phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 
Dibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3 · -Dichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

Qualifiers: 

Result POL 

ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 20 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 20 
ND 10 
ND 20 
ND 20 
ND 10 

Value exceeds Maximum Contaminant Level. 

E Value above quantitatioD range 

J Analyte detected below quantitation limits 

P Sample pH greater than 2 for VOA and TO(' only. 

RL Reporting Detection Limit 

SPK value 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 10279 

SeqNo: 293096 Units: 119/L 

SPK Ref Val %REG LowLimit HighLimit %RPD RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 11 of 17 
R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 1304A43 

Hall Environmental Analysis Laboratory, Inc. 23-May-13 

Client: Western Refining Southwest, Inc. 

Project: Injection Well 2nd Qtr 4-24-13 

Sample ID mb-7235 SampType: MBLK TestCode: EPA Method 8270C: Semivolatiles 

Client ID: PBW Batch ID: 7235 RunNo: 10279 

Prep Date: 5/1/2013 Analysis Date: 5/212013 SeqNo: 293096 Units: pg/L 

Analyte Result PQL SPK value SPK Ref Val 'l'oREC Lowlimit Highlimit %RPD RPDLimit Qual 

2,6-Dinitrotoluene ND 10 

Fluoranthene ND 10 

Fluorene ND 10 

Hexachlorobenzene ND 10 

Hexachlorobutadiene ND 10 

Hexachlorocyclopentadiene ND 10 

Hexachloroethane ND 10 

lndeno(1 ,2,3-cd)pyrene ND 10 

lsophorone ND 10 

1-Methylnaphthalene 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-T richlorophenol ND 10 

Surr: 2,4,6-Tribromophenol 180 200.0 90.7 41.5 117 

Surr: 2-Fiuorobiphenyl 75 100.0 75.5 29.1 112 

Surr: 2-Fiuorophenol 130 200.0 65.0 11.9 98.6 

Surr: 4-Terphenyl-<114 87 100.0 86.6 46 111 

Surr: Nitrobenzene-<15 77 100.0 77.3 34.9 112 

Surr: Phenol-<15 95 200.0 47.6 17.5 88.3 

Qualifiers: 

Value exceeds Maximum Contamiuant 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 of17 
P Sample pH greater than 2 for VOA and TOC only. 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. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

Sample ID lcs-7235 

Client ID: LCSW 

Prep Date: 5/1/2013 

SampType: LCS 

Batch ID: 7235 

Analysis Date: 5/2/2013 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 10279 

SeqNo: 2S3097 Units: IJg/L 

Analyte Result PQL SPK value SPK Ref Val 'YoREC Lowlimit Highlimit %RPD 

Acenaphthene 

4-Chloro-3-melhylphenol 

2-Chlorophenol 

1 A-Dichlorobenzene 

2,4-Dinitrotoluene 

N-Nitrosodi-n-propylamine 

4-Nitrophenol 

Pen tach loroph enol 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

Surr: 2,4,6-Tribromophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr: Phenol-d5 

67 

160 

140 

63 

79 

76 
78 

110 

83 

79 

67 

200 

78 

120 

93 

81 

96 

10 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

100.0 0 

200.0 0 

200.0 

100.0 

100.0 

100.0 
200.0 

200.0 

200.0 

100.0 

100.0 

200.0 

100.0 

200.0 

100.0 

100.0 

200.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

67.1 

78.2 

71.9 

63.5 

78.6 

75.8 
39.2 

55.9 

41.3 

78.8 

67.3 

102 

77.8 

62.1 

93.0 

80.7 

48.0 

53.3 

55.9 

51.1 

41.5 

57.5 

52.1 

27.2 

33.7 

23.3 

57 

46.7 

41.5 

29.1 

11.9 

46 

34.9 

17.5 

92.5 

93.9 

85.8 

86.7 

102 

99.7 

53 

77.7 

66.3 

88.7 

87.8 

117 

112 

98.6 

111 

112 

88.3 

Sample ID lcsd-7235 

Client ID: LCSS02 

Prep Date: 5/1/2013 

SampType: LCSD 

Batch ID: 7235 

Analysis Date: 5/2/2013 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 10279 

SeqNo: 2S3098 

Analyte Result PQL SPK value SPK Ref Val 'l'oREC Lowlimit 

Units: IJQ/L 

Highlimit %RPD 

Acenaphthene 

4-Chloro-3-melhylphenol 

2-Chlorophenol 

70 

150 

130 

62 
81 

70 

85 

10 100.0 0 70.4 53.3 92.5 

93.9 

85.8 

86.7 

102 
1 A-Dichlorobenzene 

2,4-Dinitrotoluene 

N-Nitrosodi-n-propylamine 

4-Nitrophenol 

Pentachlorophenol 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

Surr: 2,4,6-Tribromophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nilrobenzene-d5 

Surr: Phenol-d5 

Qualifiers: 

110 

78 

75 

69 

180 

82 

110 

88 

80 

90 

Value exceeds Maximum Contaminant LeveL 

E Value above quantitation range 

J Analyte detected below quantitation limits 

10 
10 

10 

10 

10 

10 

20 
10 

10 

10 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Lim it 

200.0 

200.0 

100.0 

100.0 
100.0 

200.0 
200.0 

200.0 

100.0 

100.0 

200.0 

100.0 

200.0 

100.0 

100.0 

200.0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

75.8 

66.8 

62.3 
80.9 

70.4 

42.6 

56.6 

39.0 
75.4 

69.2 

92.3 

81.7 

56.1 

87.6 

79.5 

45.0 

55.9 

51.1 

41.5 

57.5 

52.1 

27.2 
33.7 

23.3 

57 

46.7 

41.5 

29.1 

11.9 

46 

34.9 

17.5 

99.7 

53 
77.7 
66.3 

88.7 

87.8 

117 

112 

98.6 

111 

112 

88.3 

B Analyte detected in the associated Method Blank 

H Holding times for ~reparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

R RPD outside accep·.ed recovery limits 

S Spike Recovery om side accepted recovt-'1)' limits 

4.80 

3.03 

7.44 

1.94 

2.93 

7.42 

8.12 

1.24 

5.90 

4.33 

2.73 

0 

0 

0 
0 

0 

0 

WO#: 

RPDLimit 

RPDLimit 

25 

32.7 

20 

20 

29.9 

23.1 

40.5 
37.3 

20 
26.5 

27.2 

0 
0 

0 

0 

0 

0 

1304A43 

23-May-13 

Qual 

Qual 

Page 13 ofl7 



QC SUMMARY REPORT WO#: 1304A43 

Hall Environmental Analysis Laboratory, Inc. 23-May-13 

Client: Western Refining Southwest, Inc. 

Project: Injection Well 2nd Qtr 4-24-13 

Sample ID MB-7179 SampType: MBLK TestCode: EPA Method 7470: Mercury 

Client ID: PBW Batch ID: 7179 RunNo: 10168 

Prep Date: 4/26/2013 Analysis Date: 4/26/2013 SeqNo: 289731 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Mercury NO 0.00020 

Sample ID LCS-7179 SampType: LCS TestCode: EPA Method 7470: Mercury 

Client ID: LCSW Batch ID: 7179 Run No: 10168 

Prep Date: 4/26/2013 Analysis Date: 4/26/2013 Seq No: 289732 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Mercury 0.0051 0.00020 0.005000 0 101 80 120 

Sample ID 1304A43·001DMS SampType: ms TestCode: EPA Method 7470: Mercury 

Client ID: Injection Well Batch ID: 7179 RunNo: 10168 

Prep Date: 4/26/2013 Analysis Date: 4/26/2013 Seq No: 289742 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Mercury 0.0054 0.0010 0.005000 0 108 75 125 

Sample ID 1304A43·001DMSD SampType: msd TestCode: EPA Method 7470: Mercury 

Client 10: Injection Well Batch ID: 7179 RunNo: 10168 

Prep Date: 4/26/2013 Analysis Date: 4/26/2013 Seq No: 289743 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Mercury 0.0055 0.0010 0.005000 0 109 75 125 0.900 20 

Qualifiers: 

* Value exceeds Maximwn 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 NO Not Detected at the Reporting Limit Page 14 of 17 
P Sample pl-1 greater than 2 for VOA and TOC only. R RPD outside accepted recovery limits 

RL Reporting Detection Limit S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
l304A43 

23-May-13 

Client: 

Project: 

Sample ID 

Client 10: 

Prep Date: 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Sample ID 

Client 10: 

Prep Date: 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Sample 10 

Client 10: 

Prep Date: 

Analyte 

Calcium 

Magnesium 

Potassium 

Sodium 

Sample 10 

Client 10: 

Prep Date: 

Analyte 

Calc1um 

Magnesium 

Potassium 

Sodium 

Qualifiers: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

M8-7191 SampType: M8LK 

P8W Batch ID: 7191 

4/29/2013 Analysis Date: 5/3/2013 

Result PQL SPK value 

NO 0.020 

NO 0.020 

NO 0.0020 

NO 0.0060 

NO 0.0050 

NO 0.050 

NO 0.0050 

LCS-7191 SampType: LCS 

LCSW Batch 10: 7191 

4/29/2013 Analysis Date: 5/3/2013 

Result PQL SPK value 

0.50 0.020 0.5000 

0.46 0.020 0.5000 

0.47 0.0020 0.5000 

0.46 0.0060 0.5000 

0.46 0.0050 0.5000 

0.46 0.050 0.5000 

0.10 0.0050 0.1000 

M8-7191 SampType: M8LK 

P8W Batch 10: 7191 

4/29/2013 Analysis Date: 5/6/2013 

Result PQL SPK value 

NO 1.0 

NO 1.0 

NO 1.0 

NO 1.0 

LCS-7191 SampType: LCS 

LCSW Batch 10: 7191 

4/29/2013 Analysis Date: 5/6/2013 

Result PQL SPK value 

49 1.0 50.00 

49 1.0 50.00 

48 1.0 50.00 

49 1.0 50.00 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

Analyte detected below quantitation limits 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

TestCode: EPA 60108: Total Recoverable Metals 

Run No: 10315 

Seq No: 293896 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

TestCode: EPA 60108: Total Recoverable Metals 

RunNo: 103"15 

Seq No: 293897 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

0 99.2 80 120 

0 92.3 80 120 

0 93.3 80 120 

0 91.5 80 120 

0 92.9 80 120 

0 91.3 80 120 

0 99.5 80 120 

TestCode: EPA 60108: Total Recoverable Metals 

Run No: 10423 

Seq No: 294880 Units: mg/L 

SPK Ref Val lloREC Lowlimit Highlimit %RPD RPDLimit Qual 

TestCode: EPA 60108: Total Recoverable Metals 

Run No: 10423 

Seq No: 294881 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

0 97.2 80 120 

0 98.1 80 120 

0 95.3 80 120 

0 97.4 80 120 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 15 of 17 
R RPD outside accepled recovery limits 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID mb-1 

Client 10: PBW 

Prep Date: 

Western Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

SampType: mblk 

Batch ID: R10197 

Analysis Date: 4/29/2013 

TestCode: SM2320B: Alkalinity 

RunNo: 10197 

SeqNo: 290702 Units: mg/L CaC03 

WO#: 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit High limit %RPD RPDLimit 

Total Alkalinity (as CaC03) 

Sample ID lcs-1 

Client 10: LCSW 

Prep Date: 

Analyte 

Total Alkalinity (as CaC03) 

Sample ID mb-2 

Client 10: PBW 

Prep Date: 

Analyte 

Total Alkalinity (as CaC03) 

Sample ID lcs-2 

Client 10: LCSW 

Prep Date: 

Analyte 

Total Alkaltmty (as CaC03) 

Sample ID mb-3 

Client 10: PBW 

Prep Date: 

NO 20 

SampType: lcs 

Batch ID: R10197 

Analysis Date: 4/29/2013 

TestCode: SM2320B: Alkalinity 

RunNo: 10197 

SeqNo: 290703 Units: mg/L CaC03 

Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD 

80 20 80.00 0 99.6 90 110 

SampType: mblk 

Batch ID: R10197 

Analysis Date: 4/29/2013 

Result PQL SPK value 

NO 20 

SampType: lcs 

Batch 10: R10197 

Analysis Date: 4/29/2013 

Result PQL SPK value 

79 20 80.00 

SampType: mblk 

Batch ID: R10197 

Analysis Date: 4/30/2013 

TestCode: SM2320B: Alkalinity 

RunNo: 10197 

SeqNo: 290720 Units: mg/L CaC03 

SPK Ref Val %REC Lowlimit Highlimit %RPD 

TestCode: SM2320B: Alkalinity 

Run No: 10197 

SeqNo: 290721 Units: mg/L CaC03 

SPK Ref Val %REC Lowlimit Highlimit 

0 99.0 90 

TestCode: SM2320B: Alkalinity 

RunNo: 10197 

110 

%RPD 

SeqNo: 290732 Units: mg/L CaC03 

RPDLimit 

RPDLimit 

RPDLimit 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit 

Total Alkalinity (as CaC03) 

Sample ID lcs-3 

Client 10: LCSW 

Prep Date: 

NO 20 

SampType: lcs 

Batch ID: R10197 

Analysis Date: 4/30/2013 

TestCode: SM2320B: Alkalinity 

RunNo: 10197 

SeqNo: 290733 Units: mg/L CaC03 

Analyte Result PQL SPK value SPK Ref Val 'l'oREC Lowlimit Highlimit %RPD 

Total Alkalinity (as CaC03) 80 20 80.00 0 100 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 

RPDLimit 

1304A43 

23-May-13 

Qual 

Qual 

Qual 

Qual 

Qual 

Qual 

Analyte detected below quantitation limits NO Not Detected at the Reporting Limit Page 16of17 
P Sample pH greater than 2 for VOA and TOC only. 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. 

Client: 

Project: 

W estem Refining Southwest, Inc. 

Injection Well 2nd Qtr 4-24-13 

Sample ID MB-7222 

Client 10: PBW 

Prep Date: 4/30/2013 

SampType: MBLK 

Batch 10: 7222 

Analysis Date: 5/1/2013 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 1(1240 

SeqNo: ~12008 Units: mg/L 

WO#: 1304A43 

23-May-13 

Analyte Result 

NO 

PQL SPK value SPK Ref Val %REC l.owlimit Highlimit %RPD RPDLimit Qual 
----~--~--------------------·------~ Total Dissolved Solids 20.0 

Sample ID LCS-7222 

Client 10: LCSW 

Prep Date: 4/30/2013 

SampType: LCS 

Batch 10: 7222 

Analysis Date: 5/1/2013 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 1(1240 

SeqNo: 2~12009 

Analyte Result PQL SPK value SPK Ref Val 'YoREC l.owlimit 
~~~-------------------------------------------------------·-
Total Dissolved Solids 1040 20.0 1000 0 104 80 

Qualifiers: 

Units: mg/L 

Highlimit 

120 

%RPD 

* 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 

RPDLimit Qual 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 17 of 17 
P Sample pH greater than 2 for VOA and TOC only. R RPD outside accepted recovery limits 

RL Reporting Detection Limit S Spike Recovery omside accepted recovery limits 



Hall Ellvi1'0l1111ental Analysis LabOI'QUir) 

4901 Hawlcins Nl! 

:-:

HALL 
ENVIRONMI!!NTAL 
ANALYSIS 
LABORATORY 

Albuquerque. NM87Ios Sample Log-In Check List 
TEL: 505-345-3975 FAX: 505-345-410: 

Website: www.hallorvironmental.ccm 

Client Name: Western Refining Southw Work Order Number: 1304A43 

Logged By: Llndeay Mangin 4/25/2013 9:10:00AM 

Completed By: 

Chain of 

1. Custody aeals intact on 18111'Jie botllas? 

2. Is Chain of Custody complete? 

3. How was the aaii'"C)Ie delivered? 

4. Was an attempt made to cool the samples? 

5. Were all samples received at a temperatura of >0" c to 6.o•c 

6. Sample(s) in proper c:ontalner(s)? 

7. Sufficient sample volume for Indicated test(s)? 

8. Are samples (except VOA and ONG) properly preserved? 

9. Was preservatiVe added to bottles? 

1 0. VOA vials have zero headspace? 

11. Were any sample containers received broken? 

12.Does papeiWOik match bottle labels? 
(Note disaapancias on chain of custody) 

13. Are matrices correctly Identified on Chain of Custody? 

14.1s It clear what analyses were requested? 

15. Were all holding times able to be met? 
(If no, notify customer for authorization.) 

Special Handling lH 8DDIIcableJ 

16. Was client notified of all discrepancies with this order? 

Yes D 
Yes~ 

UPS 

Yes~ 

Yes~ 

Yes ~ 

Yes~ 

Yes ~ 

Yes D 

Yes~ 

Yes D 

Yes~ 

Yes~ 
Yes~ 
Yes~ 

Yes D 

No 0 
NoD 

NoD 

RcptNo: 1 

Not Present ~ 

Not Present 0 

Pen;on Notified: rl;;. ... ;;.;.· -~;.;.;....,._.-,..,;;;;,,;;;;.;,. Date: :.-;_.1 r•· -·.,.·· ........... :-__ : : .• · .-......_;..;;.._........,-.... .. VIa;.;.;..:;;;;..;;;;;O;..;.;..e.-M-a;..II;,.D'"""'"''"'Pho.o;;one~O--F..,;ax,;;,· -.0.;;;··;;;;·1-~--~--e ... rso.-...n--.. 

17. Additional remarks: 

Page 1 ofl 
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If nacessal)', samples submitted to Hall Environmental may be subcontracted to olher accredited laboratories. This serves as notice of this possibility. Ally suiHxlntracled data will be clearly notated on the analytical report_ 



HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

January 29, 2014 

Kelly Robinson 

Western Refining Southwest, Inc. 
#50 CR4990 

Bloomfield, NM 87413 
TEL: (505) 632-4135 

FAX (505) 632-3911 

RE: Injection Well 7-22-13 

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.: 1307A17 

Hall Environmental Analysis Laboratory received 2 sample(s) on 7/23/2013 for the 
analyses presented in the following report. 

This report is a revised report and it replaces the original report issued August 09,2013. 

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. 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. All samples are reported 
as received unless otherwise indicated. 

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

Sincerely, 

Andy Freeman 

Laboratory Manager 

4901 Hawkins NE 
Albuquerque, NM 87109 



:-:

HALL 
ENVtiJlONMENTAL 

ANALYSIS 
LABOI~TORY 

Hall Environmental Anaiysis Laboratory 

4~'01 Hawkins NE 
Albuquerque, NM 87109 

TEL: 505-345-3975 FAX: 505-345-4107 

Website: www.hallemironmental.com 

CLIENT: 
Project: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

Analytical Notes Regarding Selenium: 

Case Narrative 
WO#: 1307A17 

Date: 1129/2014 

Selenium is being reported with an "E" flag to indicate that the result is estimated. The selenium result 
is <0.05mg/L, however the opening QC was outside of the normal accepted limits. 

Page 1 of21 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Well 7-22-13 

Lab ID: 1307 Al7-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1307 A17 

Date Reported: 1129/2014 

Client Sample ID: Injection Well 

Collection Date: 7/22/2013 2:00:00 PM 

Received Date: 7/23/2013 9:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 300.0: ANIONS Analyst: JRR 

Chloride 840 50 mgiL 100 712412013 4:29:19 PM R12176 

Sulfate 39 5.0 mgiL 10 712412013 4:16:55 PM R12176 

EPA METHOD 200.7: METALS Analyst: ELS 

Arsenic ND 0.020 mgiL 81112013 5:51:32 PM 8646 

Barium 0.27 0.0020 mgiL 81112013 5:51:32 PM 8646 

Cadmium ND 0.0020 mgiL 81112013 5:51:32 PM 8646 

Calcium 100 10 mgiL 10 81112013 5:53:49 PM 8646 

Chromium ND 0.0060 mgiL 81112013 5:51:32 PM 8646 

Lead 0.0063 0.0050 mgiL 81112013 5:51:32 PM 8646 

Magnesium 26 1.0 mgiL 81112013 5:51:32 PM 8646 

Potassium 10 1.0 mgiL 81112013 5:51:32 PM 8646 

Selenium ND 0.050 E mgiL 81112013 5:51:32 PM 8646 

Silver ND 0.050 mgiL 10 811/2013 5:53:49 PM 8646 

Sodium 350 10 mgiL 10 81112013 5:53:49 PM 8646 

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM 

Acenaphthene ND 50 ~giL 7/241201312:05:54 PM 8534 

Acenaphthylene ND 50 ~giL 7124/2013 12:05:54 PM 8534 

Aniline ND 50 ~giL 712412013 12:05:54 PM 8534 

Anthracene ND 50 ~giL 712412013 12:05:54 PM 8534 

Azobenzene ND 50 ~giL 71241201312:05:54 PM 8534 

Benz(a)anthracene ND 50 ~giL 712412013 12:05:54 PM 8534 

Benzo(a)pyrene ND 50 ~giL 712412013 12:05:54 PM 8534 

Benzo(b )fluoranthene ND 50 ~giL 712412013 12:05:54 PM 8534 

Benzo(g,h,i)perylene ND 50 ~giL 712412013 12:05:54 PM 8534 

Benzo(k)fluoranthene ND 50 ~giL 712412013 12:05:54 PM 8534 

Benzoic acid ND 100 ~giL 71241201312:05:54 PM 8534 

Benzyl alcohol ND 50 ~giL 71241201312:05:54 PM 8534 

Bis(2-chloroethoxy)methane ND 50 ~giL 712412013 12:05:54 PM 8534 
Bis(2-chloroethyl)ether ND 50 ~giL 712412013 12:05:54 PM 8534 

Bis(2-chloroisopropyl)ether ND 50 ~giL 712412013 12:05:54 PM 8534 

Bis(2-ethylhexyl)phthalate ND 50 ~giL 712412013 12:05:54 PM 8534 

4-Bromophenylphenylether ND 50 ~giL 712412013 12:05:54 PM 8534 

Butyl benzyl phthalate ND 50 ~giL 71241201312:05:54 PM 8534 

Carbazole ND 50 ~giL 712412013 12:05:54 PM 8534 

4-Chloro-3-methylphenol ND 50 ~giL 71241201312:05:54 PM 8534 

4-Chloroaniline ND 50 ~giL 712412013 12:05:54 PM 8534 

2-Chloronaphthalene ND 50 ~giL 712412013 12:05:54 PM 8534 

2-Chlorophenol ND 50 ~giL 7/241201312:05:54 PM 8534 

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 2 of 21 
0 RSD is greater than RSDiimit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Well 7-22-13 

Lab ID: 1307A17-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1307A17 

Date Reported: 1/29/2014 

Client Sample ID: Injection Well 

Collection Date: 7/22/2013 2:00:00 PM 

Received Date: 7/23/2013 9:00:00 AM 

Analyses Resullt RL Qual Units DF Date Analyzed Batch 

EPA METHOC1 8270C: SEMIVOLATILES Analyst: DAM 

4-Chlorophenyl phenyl ether ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Chrysene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Di-n-butyl phthalate ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Di-n-octyl phthalate ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Dibenz(a,h)anthracene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Dibenzofuran ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

1 ,2-Dichlorobenzene ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

1 ,3-Dichlorobenzene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

1 ,4-Dichlorobenzene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

3,3 · -Dichlorobenzidine ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Diethyl phthalate ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

Dimethyl phthalate ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

2,4-Dichlorophenol ND 100 IJQ/L 7/24/2013 12:05:54 PM 8534 

2,4-Dimethylphenol ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

4,6-Dinitro-2-rnethylphenol ND 100 IJQ/L 7/24/2013 12:05:54 PM 8534 

2,4-Dinitrophenol ND 100 IJQ/L 7/24/2013 12:05:54 PM 8534 

2,4-DinitrotoluHne ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

2,6-DinitrotoluHne ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

Fluoranthene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Fluorene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Hexachlorobenzene ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

Hexachlorobutadiene ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

Hexachlorocyclopentadiene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Hexachloroethane ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

lndeno(1 ,2,3-cd)pyrene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

lsophorone ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

1-Methylnaphtl1alene ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

2-Methylnaphll1alene ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

2-Methylphenol ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

3+4-Methylphenol ND 50 IJQIL 7/24/2013 12:05:54 PM 8534 

N-Nitrosodi-n-propylamine ND 50 IJQ/L 7/24/201312:05:54 PM 8534 

N-Nitrosodime'lhylamine ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

N-Nitrosodiphenylamine ND 50 IJQ/L 7/24/201312:05:54 PM 8534 

Naphthalene ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

2-Nitroaniline ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

3-Nitroaniline ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

4-Nitroaniline ND 50 IJQ/L 7/24/201312:05:54 PM 8534 

Nitrobenzene ND 50 IJQ/L 7/24/2013 12:05:54 Pl\11 8534 

2-Nitrophenol ND 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

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 

Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of 21 
() RSD is greater than RSDlimit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

" ,) Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Well 7-22-13 

Lab ID: 1307A17-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1307 Al7 

Date Reported: 1129/2014 

Client Sample ID: Injection Well 

Collection Date: 7/22/2013 2:00:00 PM 

Received Date: 7/23/2013 9:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM 

4-Nitrophenol NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Pentachlorophenol NO 100 IJQ/L 7/24/2013 12:05:54 PM 8534 

Phenanthrene NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Phenol NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Pyrene NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Pyridine NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

1 ,2,4-Trichlorobenzene NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

2,4,5-Trichlorophenol NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

2,4,6-Trichlorophenol NO 50 IJQ/L 7/24/2013 12:05:54 PM 8534 

Surr: 2,4,6-Tribromophenol 104 41.5-117 %REC 7/24/201312:05:54 PM 8534 

Surr: 2-Fiuorobiphenyl 75.3 29.1-112 %REC 7/24/2013 12:05:54 PM 8534 

Surr: 2-Fiuorophenol 73.0 11.9-98.6 %REC 7/24/2013 12:05:54 PM 8534 

Surr: 4-Terphenyl-d14 88.6 46-111 %REC 7/24/2013 12:05:54 PM 8534 

Surr: Nitrobenzene-d5 91.8 34.9-112 %REC 7/24/201312:05:54 PM 8534 

Surr: Phenol-d5 60.9 17.5-88.3 %REC 7/24/2013 12:05:54 PM 8534 

EPA METHOD 82608: VOLATILES Analyst: CWS 

Benzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Toluene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Ethylbenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Methyl tert-butyl ether (MTBE) NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,2,4-Trimethylbenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,3,5-Trimethylbenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,2-0ichloroethane (EOC) NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,2-0ibromoethane (EOB) NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Naphthalene NO 2.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1-Methylnaphthalene NO 4.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

2-Methylnaphthalene NO 4.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Acetone 78 10 IJQ/L 7/23/2013 6:57:35 PM R12139 

Bromobenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Bromodichloromethane NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Bromoform NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Bromomethane NO 3.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

2-Butanone NO 10 IJQ/L 7/23/2013 6:57:35 PM R12139 

Carbon disulfide NO 10 IJQ/L 7/23/2013 6:57:35 PM R12139 

Carbon Tetrachloride NO 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

Chlorobenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Chloroethane NO 2.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Chloroform NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Chloromethane NO 3.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

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 4 of 21 
0 RSD is greater than RSD!imit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Well 7-22-13 

Lab ID: 1307 A 17-001 Mat1rix: AQUEOUS 

Analytical Report 

Lab Order 1307 AJ 7 

Date Reported: 1/29/2014 

Client Sample ID: Injection Well 

Collection Date: 7/22/2013 2:00:00 PM 

Received Date: 7/23/2013 9:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: CWS 

2-Chlorotoluene 1\10 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

4-Chlorotoluene 1\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

cis-1 ,2-0CE 1\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

cis-1 ,3-0ichloropropene 1\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,2-0ibromo-3 .. chloropropane 1\10 2.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Oibromochloromethane 1\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Oibromomethane 1\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,2-0ichlorobenzene 1\10 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

1 ,3-0ichlorobenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,4-0ichlorobenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Oichlorodifluor,)methane NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 , 1-0ichloroethane f\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 , 1-0ichloroethene f\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1 ,2-0ichloropropane f\10 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

1 ,3-0ichloropropane f\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

2,2-0ichloropropane f\10 2.0 IJQIL 7/23/2013 6:57:35 PM R12139 

1 , 1-Dichloropropene f\10 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Hexachlorobutadiene ND 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

2-Hexanone NO 10 IJQ/L 7/23/2013 6:57:35 PM R12139 

lsopropylbenzEme NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

4-lsopropyltoluene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

4-Methyl-2-pentanone NO 10 IJQ/L 7/23/2013 6:57:35 PM R12139 

Methylene Chl·:>ride ND 3.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

n-Butylbenzen~ NO 3.0 IJQIL 7/23/2013 6:57:35 PM R12139 

n-Propylbenzene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

sec-Butylbenzene NO 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

Styrene NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

tert-ButylbenzHne NO 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

1,1, 1 ,2-Tetracl11oroethane NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1,1 ,2,2-Tetracl1loroethane NO 2.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Tetrachloroethene (PCE) NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

trans-1 ,2-0CE NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

trans-1 ,3-0ichl oropropene NO 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

1 ,2,3-Trichlorobenzene ND 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

1 ,2,4-Trichlorobenzene ND 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1,1, 1-Trichloroethane ND 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

1,1 ,2-Trichloroethane ND 1.0 IJQIL 7/2.3/2013 6:57:35 PM R12139 

Trichloroethene (TCE) NO 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

Trichlorofluoromethane ND 1.0 IJQIL 7/23/2013 6:57:35 PM R12139 

Refer to the QC Summary report and sample login checklist ~Jr 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 21 
0 RSD is greater than RSD!imit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

1307 A17-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1307 A17 

Date Reported: 1/29/2014 

Client Sample ID: Injection Well 

Collection Date: 7/22/2013 2:00:00 PM 

Received Date: 7/23/2013 9:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: CWS 

1,2,3-Trichloropropane NO 2.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Vinyl chloride NO 1.0 IJQ/L 7/23/2013 6:57:35 PM R12139 

Xylenes, Total NO 1.5 IJQ/L 7/23/2013 6:57:35 PM R12139 

Surr: 1 ,2-Dichloroethane-d4 101 70-130 %REC 7/23/2013 6:57:35 PM R12139 

Surr: 4-Bromofluorobenzene 92.9 70-130 %REC 7/23/2013 6:57:35 PM R12139 

Surr: Dibromofluoromethane 104 70-130 %REC 7/23/2013 6:57:35 PM R12139 

Surr: Toluene-dB 99.2 70-130 %REC 7/23/2013 6:57:35 PM R12139 

SM25108: SPECIFIC CONDUCTANCE Analyst: JML 

Conductivity 3400 0.010 11mhos/cm 7/23/2013 4:28:20 PM R12146 

SM4500-H+B: PH Analyst: JML 

pH 7.41 1.68 H pH units 7/23/2013 4:28:20 PM R12146 

SM2320B: ALKALINITY Analyst: JML 

Bicarbonate (As CaC03) 340 20 mg/L CaC03 7/23/2013 4:28:20 PM R12146 

Carbonate (As CaC03) NO 2.0 mg/L CaC03 7/23/2013 4:28:20 PM R12146 

Total Alkalinity (as CaC03) 340 20 mg/LCaC03 7/23/2013 4:28:20 PM R12146 

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS 

Total Dissolved Solids 2140 40.0 mg/L 7/25/2013 3:06:00 PM 8535 

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 6 of 21 
0 RSD is greater than RSDiimit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Hall Envirl[)nmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injec:tion Well 7-22-13 

Lab ID: 1307Al7-002 Matrix: TRIP BLANK 

Analytical Report 

Lab Order 1307 A17 

Date Reported: 1/29/2014 

Client Sample ID: TRIP BLANK 

Collection Date: 

Received Date: 7/23/2013 9:00:00 AM 

Analyses Resullt RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst CWS 

Benzene NO 1.0 ~giL 712312013 7:55:05 PM R12139 

Toluene NO 1.0 J.JgiL 712312013 7:55:05 PM R12139 

Ethyl benzene NO 1.0 ~giL 712312013 7:55:05 PM R12139 

Methyl tert-butl~ ether (MTBE) NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,2,4-Trimethylbenzene NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,3,5-Trimethylbenzene NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,2-0ichloroet~ane (EOC) NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,2-0ibromoethane (EOB) NO 1.0 ~giL 712312013 7:55:05 PM R12139 

Naphthalene NO 2.0 ~giL 712312013 7:55:05 PM R12139 

1-Methylnaphthalene NO 4.0 ~giL 712312013 7:55:05 PM R12139 

2-Methylnaphthalene NO 4.0 ~giL 712312013 7:55:05 PM R12139 

Acetone NO 10 ~giL 712312013 7:55:05 PM R12139 

Bromobenzene· NO 1.0 ~giL 712312013 7:55:05 PM R12139 

Bromodichloromethane NO 1.0 ~giL 712312013 7:55:05 PM R12139 

Bromoform NO 1.0 ~giL 712312013 7:55:05 PM R12139 

Bromo methanE! NO 3.0 ~giL 712312013 7:55:05 PM R12139 

2-Butanone NO 10 ~giL 712312013 7:55:05 PM R12139 

Carbon disulfide 1\0 10 ~giL 712312013 7:55:05 PM R12139 

Carbon Tetrachloride 1\D 1.0 ~giL 712312013 7:55:05 PM R12139 

Chlorobenzene 1\!0 1.0 ~giL 712312013 7:55:05 PM R12139 

Chloroethane 1\10 2.0 ~giL 712312013 7:55:05 PM R12139 

Chloroform 1\10 1.0 ~giL 712312013 7:55:05 PM R12139 

ChloromethanE! 1\10 3.0 ~giL 712312013 7:55:05 PM R12139 

2-Chlorotoluene 1\10 1.0 ~giL 712312013 7:55:05 PM R12139 

4-Chlorotoluene 1\10 1.0 ~giL 712312013 7:55:05 PM R12139 

cis-1,2-0CE 1\10 1.0 ~giL 712312013 7:55:05 PM R12139 

cis-1,3-0ichlompropene 1\10 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,2-0ibromo-3--chloropropane 1\10 2.0 ~giL 712312013 7:55:05 PM R12139 

Oibromochloromethane 1\10 1.0 ~giL 712312013 7:55:05 PM R12139 

Oibromomethane NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,2-0ichlorobenzene NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,3-0ichlorobenzene NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,4-0ichlorobenzene NO 1.0 J.JgiL 712312013 7:55:05 PM R12139 

Oichlorodifluoromethane NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 , 1-0ichloroethane NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1, 1-0ichloroethene NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,2-0ichloropmpane NO 1.0 ~giL 712312013 7:55:05 PM R12139 

1 ,3-0ichloropmpane NO 1.0 ~giL 712312013 7:55:05 PM R12139 

2,2-0ichloropmpane NO 2.0 ~giL 712312013 7:55:05 PM R12139 

Refer to the QC Summary report and sample login checklist fc>r 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 exce,~ded 

Analyte detected below quantitation limits NO Not Detected at the Repmting Limit Page 7 of2 l 
() RSD is greater than RSO!imit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Analytical Report 

Lab Order 1307 A17 

Hall Environmental Analysis Laboratory, Inc. Date Reported: 1/29/2014 

CLIENT: Western Refining Southwest, Inc. Client Sample ID: TRIP BLANK 

Project: Injection Well 7-22-13 Collection Date: 

Lab ID: 1307 Al7-002 Matrix: TRIP BLANK Received Date: 7/23/2013 9:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: cws 
1 , 1-0ichloropropene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

Hexachlorobutadiene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

2-Hexanone NO 10 IJQ/L 7/23/2013 7:55:05 PM R12139 

lsopropylbenzene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

4-lsopropyltoluene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

4-Methyl-2-pentanone NO 10 IJQ/L 7/23/2013 7:55:05 PM R12139 

Methylene Chloride NO 3.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

n-Butylbenzene NO 3.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

n-Propylbenzene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

sec-Butyl benzene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

Styrene NO 1.0 IJg/L 7/23/2013 7:55:05 PM R12139 

tert-Butylbenzene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

1,1, 1 ,2-Tetrachloroethane NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

1,1 ,2,2-Tetrachloroethane NO 2.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

Tetrachloroethene (PCE) NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

trans-1 ,2-0CE NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

trans-1 ,3-0ichloropropene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

1 ,2,3-Trichlorobenzene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

1 ,2,4-Trichlorobenzene NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

1,1, 1-Trichloroethane NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

1,1 ,2-Trichloroethane NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

Trichloroethene (TCE) NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

Trichlorofluoromethane NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

1 ,2,3-Trichloropropane NO 2.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

Vinyl chloride NO 1.0 IJQ/L 7/23/2013 7:55:05 PM R12139 

Xylenes, Total NO 1.5 IJQ/L 7/23/2013 7:55:05 PM R12139 

Surr: 1 ,2-0ichloroethane-d4 98.3 70-130 %REC 7/23/2013 7:55:05 PM R12139 

Surr: 4-Bromofluorobenzene 102 70-130 %REC 7/23/2013 7:55:05 PM R12139 

Surr: Oibromofluoromethane 102 70-130 %REC 7/23/2013 7:55:05 PM R12139 

Surr: Toluene-dB 101 70-130 %REC 7/23/2013 7:55:05 PM R12139 

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 NO Not Detected at the Reporting Limit Page 8 of 21 
0 RSD is greater than RSDlimit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Anatek Labs;, Inc. 
1282 Altu1'8S Drive • Moscow, ID 83843 • (208) 883-2839 • Fax (20S) 882-9246 • email moscow@anateklabs.com 

504 E Spmgue Ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com 

Client: HALL ENVIRONMENTAL ANALYSIS LAB 

4901 HAWKINS NE SUITE 0 
ALBUQUERQUE, NM 87109 

Batch #: 130724030 

Address: Project Name: 1307 A 17 

Attn: ANDY FREEMAN 

Analytical Results !Report 

Sample Nwnber 

Client Sample ID 
Matrix 

Comments 

130724030-001 Sampling Date 7/221201~· Datemme Received 7124/2013 11 :22 AM 

1307A17-001E /INJECTION WELL 

Water Sampliing Time 2:00PM 

Parameter Result Units PQL Analysis Date 

Cyanide (reactive)• 

Flash point 
pH 

Reactive sulfide 

Authorized Signature 

MCL EPA's Maximum Contaminant Level 
NO Not Detected 
PQL Practical Quantitutlon Umit 

NO mg/L 0.01 

>200 "F 
6.74 ph Units 

NO mg/kg 

This report shall not be rE1produced except in full, without the written approval of the laboratory. 
The results reported relate only to the samples indicated. 
Soil/solid results are rep<lded on a dry-weight basis unless otherwise noted. 

8/6/2013 

8/5/2013 

7129/2013 

7/29/2013 

Analyst Method Qualifier 

CRW SW846CH7 

KFG EPA 1010 

AJT EPA 150.1 

AJT SW846CH7 

Cer1iflcatlons held by Anatek labs ID: EPA:ID00013; AZ:C701; 00:1000013; FL(NEl.AP):EB7B93; 10:1000013; III:G-10.{)1; KY:90142; MT:CERT002B; NM: 1000013; OR:I0200001..(l02; WA:C595 
Certifications held by Anatak Labs WA: EPA:WA00169; IO:WA00169; WA:C5B5; Ml":Cer\0095 

Thursday, August 08, 2013 Page 1 of 1 



QC SUMMARY REPORT 
·all Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID 

ClientiD: 

Prep Date: 

Analyte 

Barium 

Cadmium 

Calcium 

Chromium 

Lead 

Magnesium 

Potassium 

Silver 

Sodium 

Sample ID 

Client ID: 

Prep Date: 

Analyte 

Barium 

~~dmium 

lcium 

Chromium 

Lead 

Magnesium 

Potassium 

Silver 

Sodium 

Qualifiers: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

MB-8646 SampType: MBLK 

PBW Batch ID: 8646 

7/31/2013 Analysis Date: 7/31/2013 

Result PQL SPK value 

ND 0.0020 

ND 0.0020 
ND 1.0 

ND 0.0060 

ND 0.0050 

ND 1.0 

ND 1.0 
ND 0.0050 

ND 1.0 

LCS-8646 SampType: LCS 

LCSW Batch ID: 8646 

7/31/2013 Analysis Date: 7/31/2013 

Result PQL SPK value 

0.49 0.0020 0.5000 

0.47 0.0020 0.5000 

51 1.0 50.00 

0.49 0.0060 0.5000 

0.47 0.0050 0.5000 

52 1.0 50.00 

51 1.0 50.00 
0.49 0.0050 0.5000 

51 1.0 50.00 

Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA Method 200.7: Metals 

RunNo: 12318 

Seq No: 350274 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPD 

TestCode: EPA Method 200.7: Metals 

RunNo: 12318 

Seq No: 350275 Units: mg/L 

SPK Ref Val %REC Lowlimit Highlimit %RPD 

0 97.4 85 115 

0 93.5 85 115 

0 101 85 115 

0 98.1 85 115 

0 94.6 85 115 

0 104 85 115 

0 101 85 115 

0 97.5 85 115 

0 103 85 115 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

WO#: 

RPDLimit 

RPDLimit 

1307A17 

29-Jan-14 

Qual 

Qual 

Page 9 of21 



QC SUMMARY REPORT 
WO#: 1307Al7 

Hall Environme111tal Analysis Laboratory, Inc. 29-Jan-14 

Client: Westt:m Refining Southwest, Inc. 

Project: Injection Well 7-22-13 

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

Client ID: PBW Batch ID: R12176 RunNo: 1 Z176 

Prep Date: Analysis Date: 7/24/2013 Seq No: :U6320 Units: mg/L 

Ana lyle Result PQL SPK value SPK Ref Val %REC Lowlimit High limit %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: R12176 Run No: tz176 

Prep Date: Analysis Date: 7/24/2013 Seq No: 346321 Units: mg/L 

Ana lyle Result PQL SPK value SPK Ref Val %REC Lowlimit High limit %RPD RPDLimit Qual 

Chloride 4.7 0.50 5.000 0 93.4 90 110 

Sulfate 9.9 0.50 10.00 0 99.4 90 110 

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

ClientiD: PBW Batch ID: R12176 RunNo: 1:!176 

Prep Date: Analysis Date: 7/24/2013 Seq No: 346374 Units: mg/L 

Ana lyle Result PQL SPK value SPK Ref Val %REC Lowlimit High limit %RPD RPDLimit Qual 

Chloride ND 0.50 

Sulfate ND 0.50 

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

ClientiD: LCSW Batch ID: R12176 RunNo: 1:!176 

Prep Date: Analysis Date: 7/24/2013 Seq No: 346375 Units: mg/L 

Ana lyle Result PQL SPK value SPK Ref Val %REC L.owlimit High limit %RPD RPDLimit Qual 

Chloride 4.6 0.50 5.000 0 91.1 90 110 

Sulfate 9.5 0.50 10.00 0 95.0 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 rreparation or analysis exceeded 

Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 10 of21 
0 RSD is greater than RSDlimit P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 

·an Environmental Analysis Laboratory, Inc. 
1307A17 

29-Jan-14 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

Sample ID 5ml rb 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R12139 

Analysis Date: 7/23/2013 

Analyte 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1 ,2,4-T rimethylbenzene 

1 ,3,5-Trimethylbenzene 

1 ,2-Dichloroethane (EDC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

'lutanone 

Jrbon disulfide 

Carbon Tetrach Iori de 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2 -Ch lorotoluene 

4-Ch lorotoluene 

cis-1,2-DCE 

cis-1 ,3-Dichloropropene 

1 ,2-Dibromo-3-chloropropane 

Oibromochloromethane 

Dibromomethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1, 2-Dichloropropane 

1, 3-Dichloropropane 

2,2-Dichloropropane 

Qualifiers: 

Result PQL 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 4.0 

ND 4.0 

ND 10 

ND 1.0 

ND 1.0 

ND 1.0 

ND 3.0 

ND 10 

ND 10 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 3.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 
ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 12139 

SeqNo: 345231 

SPK Ref Val %REC Lowl.imit 

Units: pg/L 

Highlimit %RPD RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 11 of21 
P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID 5ml rb 

Client ID: PBW 

Prep Date: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

SampType: MBLK 

Batch ID: R12139 

Analysis Date: 7/23/2013 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 1 :~139 

SeqNo: 3~15231 Units: ~g/L 

WO#: 1307A17 

29-Jan-14 

Analyte Result PQL SPK value SF'K Ref Val %REC l.owlimit High limit %RPD RPDLimit Qual 

1, 1-Dichloropropene 

Hexachlorobutadiene 

2-Hexanone 

lsopropylbenzene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene Chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butylbenzene 

Styrene 

tert-Butylbenzene 

1,1, 1 ,2-Tetrachloroethane 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene (PCE) 

trans-1 ,2-DCE 

trans-1 ,3-Dichloropropene 

1 ,2,3-Trichlorobenzene 

1 ,2,4-T richlorobenzene 

1, 1,1-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1 ,2,3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 

Surr: 1 ,2-Dichloroethane-<14 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-<18 

Sample ID 100ng lcs 

Client 10: LCSW 

Prep Date: 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

9.7 

10 

10 

10 

1.0 

1.0 

10 

1.0 

1.0 

10 

3.0 

3.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.5 

SampType: LCS 

10.00 

10.00 

10.00 

10.00 

Batch ID: R12139 

Analysis Date: 7/23/2013 

97.0 

104 

102 

99.9 

70 

70 

70 

70 

130 

130 

130 

130 

TestCode: EF'A Method 82608: VOLATILES 

RunNo: 1::139 

SeqNo: 34·5233 Units: ~g/L 

Analyte Result PQL SPK value SPK Ref Val %REC l.owlimit Highlimit %RPD RPDLimit Qual 
~B~en~re~n~e~----------------~2~0~--~1~.0~--~2~0~.0~0~----~o~--~1~071--·----7-0--~--1-3-0-----------------------~ 

Toluene 20 1.0 20.00 0 101 80 120 

Chlorobenzene 19 1.0 20.00 0 96.1 70 130 

Qualifiers: 

Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside :tccepted recovery limits 

B Analyte detected in the associated Method Blank 

I-I 

ND 

F' 

Holding times for pre:paration or analysis exceeded 

Not Detected at the Reporting Limit 

Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

Page 12 of21 



QC SUMMARY REPORT 
WO#: 

~all Environmental Analysis Laboratory, Inc. 
1307A17 

29-Jan-14 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

Sample ID 100ng lcs 

Client ID: LCSW 

Prep Date: 

SampType: LCS 

Batch ID: R12139 

Analysis Date: 7/23/2013 

Analyte 

1, 1-Dichloroethene 
Trichloroethane (TCE) 

Surr: 1 ,2-Dichloroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-08 

Qualifiers: 

Result PQL 

23 1.0 
19 1.0 

9.7 

9.8 

9.8 

10 

Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDiimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value 

20.00 
20.00 

10.00 

10.00 

10.00 

10.00 

TestCode: EPA Method 82608: VOLATILES 

RunNo: 12139 

Seq No: 345233 

SPK Ref Val %REG Lowlimit 

Units: 119/L 

HighLimit %RPD RPDLimit Qual 

0 116 

0 96.5 
97.4 

98.4 

97.6 

100 

85.8 

70 
70 

70 

70 

70 

133 
130 

130 

130 

130 

130 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

Page 13 of21 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1307Al7 

29-Jan-14 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injecti.on Well 7-22-13 

Sample ID mb-8534 

Client ID: PBW 

Prep Date: 7/24/2013 

SampType: MBLK 

Batch ID: 8534 

Analysis Date: 7/24/2013 

Analyte 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3 · -Dichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

Qualifiers: 

Result PQL 

NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 20 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 10 
NO 20 
NO 10 
NO 20 
NO 20 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

1 Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 12174 

SeqNo: 346299 Units: JJg/L 

SPK Ref Val %REC Lowlimit High limit %RPD RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 14 of21 
P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detecti Jn Limit 



QC SUMMARY REPORT 
WO#: 1307A17 

lall Environmental Analysis Laboratory, Inc. 29-Jan-14 

Client: Western Refining Southwest, Inc. 

Project: Injection Well 7-22-13 

Sample ID mb-8534 SampType: MBLK TestCode: EPA Method 8270C: Semivolatiles 

Client ID: PBW Batch ID: 8534 RunNo: 12174 

Prep Date: 7/24/2013 Analysis Date: 7/24/2013 Seq No: 346299 Units: 1-19/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit High limit %RPD RPDLimit Qual 

2,4-Dinitrotoluene NO 10 

2,6-Dinitrotoluene NO 10 

Fluoranthene NO 10 

Fluorene NO 10 

Hexachlorobenzene NO 10 
Hexachlorobutadiene NO 10 

Hexachlorocyclopentadiene NO 10 

Hexachloroethane NO 10 

lndeno(1 ,2,3-cd)pyrene NO 10 

lsophorone NO 10 

1-Methylnaphthalene NO 10 

2-Methylnaphthalene NO 10 

2-Methylphenol NO 10 

3+4-Methytphenol NO 10 

N-Nitrosodi-n-propylamine NO 10 

N-Nitrosodimethylamine NO 10 

'-Nitrosodiphenylamine NO 10 

.aphthalene NO 10 

2-Nitroaniline NO 10 

3-Nitroaniline NO 10 

4-Nitroaniline ND 10 

Nitrobenzene NO 10 

2-Nitrophenol NO 10 

4-Nitrophenol NO 10 

Pentachlorophenol NO 20 

Phenanthrene NO 10 

Phenol NO 10 

Pyrene NO 10 

Pyridine NO 10 

1 ,2, 4-T richlorobenzene NO 10 

2,4,5-Trichlorophenol NO 10 

2,4,6-Trichlorophenol NO 10 

Surr: 2,4,6-Tribromophenol 170 200.0 83.0 41.5 117 

Surr: 2-Fiuorobiphenyl 76 100.0 76.2 29.1 112 

Surr: 2-Fiuorophenol 130 200.0 65.7 11.9 98.6 

Surr: 4-Terphenyl-d14 79 100.0 78.8 46 111 

Surr: Nitrobenzene-d5 81 100.0 81.4 34.9 112 

Su rr: Phenol-d5 100 200.0 50.9 17.5 88.3 

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 of21 
0 RSD is greater than RSDiimit P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
Hall Environmellltal Analysis Laboratory, Inc. 

Client: 

Project: 

West{:m Refining Southwest, Inc. 

Injection Well 7-22-13 

Sample ID lcs-8534 

Client ID: LCSW 

Prep Date: 712412013 

SampType: LCS 

Batch ID: 8534 

Analysis Date: 712412013 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 12174 

Analyte 

Acenaphlhene 

4-Chloro-3-melhylphenol 

2-Chlorophenol 

1 ,4-Dichlorobenzene 

2,4-Dinitrotoluene 

N-Nitrosodi-n-propylamine 

4-Nitrophenol 

Pentachlorophenol 

Phenol 

Pyrene 

1, 2,4-T richlorobenzene 

Surr: 2,4,6-Tribromophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr: Phenol-d5 

Result 

90 

190 

200 

89 

92 

120 

91 

120 

130 

120 

89 

220 

76 

160 

130 

94 

150 

SeqNo: 346300 

PQL SPK value SF'K Ref Val o/oREC 

10 100.0 0 90.3 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

200.0 

200.0 

100.0 

100.0 

100.0 

200.0 

200.0 

200.0 

100.0 

100.0 

200.0 

100.0 

200.0 

100.0 

100.0 

200.0 

0 

0 

0 
0 
0 

0 

0 

0 

0 
0 

93.9 

102 

88.6 

92.4 

124 

45.6 

61.9 

66.2 

118 

89.4 

112 

76.1 

82.3 

126 

94.5 

74.1 

lowl..imit 

53.3 

55.9 

51.1 

41.5 

57.5 

52.1 

27.2 

33.7 

23.3 

57 

46.7 

41.5 

29.1 

11.9 

46 

34.9 

17.5 

Units: IJQ/L 

Highlimit 

92.5 

93.9 

85.8 

86.7 

102 

99.7 

53 

77.7 

66.3 

88.7 

87.8 

117 

112 

98.6 

111 

112 

88.3 

%RPD 

Sample ID lcsd-8534 

Client ID: LCSS02 

Prep Date: 712412013 

SampType: LCSD 

Batch ID: 8534 

Analysis Date: 712412013 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 1:2174 

SeqNo: 346i301 

Analyte Result PQL SPK value SPK Ref Val o/oREC Lowl..imit 

Units: IJQIL 

Highlimit %RPD 
~~~-------------~~--~--~~~--~--~~--Acenaphlhene 83 10 100.0 0 83.2 53.3 

4-Chloro-3-methylphenol 190 10 200.0 0 95.6 55.9 

2-Chlorophenol 170 10 200.0 0 84.1 51.1 

1,4-Dichlorobenzene 82 10 100.0 0 81.5 41.5 

2,4-Dinitrotoluene 86 10 100.0 0 86.5 57.5 

N-Nitrosodi-n-propylamine 100 10 100.0 0 102 52.1 

4-Nitrophenol 84 10 200.0 0 42.2 27.2 

Pentachlorophenol 110 20 200.0 0 55.5 33.7 

Phenol 110 10 200.0 0 54.6 23.3 

Pyrene 90 10 100.0 0 89.8 57 

1,2,4-Trichlorobenzene 87 10 100.0 0 86.8 46.7 

Surr: 2,4,6-Tribromophenol 200 200.0 98.7 41.5 

Surr: 2-Fiuorobiphenyl 80 100.0 80.3 29.1 

Surr: 2-Fiuorophenol 140 200.0 72.3 11.9 

Surr: 4-Terphenyl-d14 100 100.0 104 46 

Surr: Nitrobenzene-d5 88 100.0 88.4 34.9 

Qualifiers: 

92.5 

93.9 

85.8 

86.7 

102 

99.7 

53 

77.7 

66.3 

88.7 

87.8 

117 

112 

98.6 

111 

112 

* Value exceeds Maximum Contaminant Level. J3 Analyte detected in the associated Method Blank 

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

J Analyte detected below quantitation limits l\D Not Detected at th~ Reporting Limit 

0 RSD is greater than RSDlimit ., Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits IlL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 

8.09 

1.79 

19.5 

8.28 

6.62 

19.5 

7.05 

10.9 

19.2 

27.1 

3.02 

0 

0 

0 

0 

0 

WO#: 

RPDLimit 

RPDLimit 

25 

32.7 

20 

20 

29.9 

23.1 

40.5 

37.3 

20 

26.5 

27.2 

0 
0 

0 

0 

0 

1307A17 

29-Jan-14 

Qual 

s 
s 
s 

s 

s 
s 

s 

Qual 

s 

s 

RS 

Page 16 of21 



QC SUMMARY REPORT 
.all Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

Sample ID lcsd-8534 

Client ID: LCSS02 

Prep Date: 7/24/2013 

SampType: LCSD 

Batch ID: 8534 

Analysis Date: 7/24/2013 

TestCode: EPA Method 8270C: Semivolatlles 

RunNo: 12174 

SeqNo: 346301 

Ana lyle Result PQL SPK value SPK Ref Val %REC Lowlimit 

Units: j.lg/L 

High Limit %RPD 

Surr: Phenol-dS 130 200.0 62.9 17.5 88.3 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 

0 RSD is greater than RSDiimit P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 

WO#: 

RPDLimit 

0 

1307Al7 

29-Jan-14 

Qual 

Page 17 of21 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

WO#: 1307A17 

29-Jan-14 

Sample ID 1307a17-001c dup 

Client ID: Injection Well 

Prep Date: 

Batch ID: R12146 RunNo: 1:!146 

Analysis Date: 7/23/2013 SeqNo: 345610 Units: IJmhos/cm 

SampType: dup TestCode: SM2510B: Specific Conductance J 
~A_n_a~l~~e __________________ R~e~su~lt~ __ P_Q~L--_S_P_K __ va_l_ue __ S_F __ '_K_R_e_f_V_a_I __ %_R_E_C __ ,_L_o_wl __ im_i_t __ H_i~gh_L_i_m_it ____ %_R_P_D ___ R __ P_D_L_im_it ___ .aual 
Conductivity 3400 0.010 1.05 20 

Qualifiers: 

Value exceeds Maximum Contaminant Level. B Analyte detected i 1the associated Method Blank 

E Value above quantitation range J-1 Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 18 of21 
0 RSD is greater than RSD!imit P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
lll Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

Sample ID 1307a17-001c dup SampType: dup 

Client ID: Injection Well Batch ID: R12146 

Prep Date: Analysis Date: 7/23/2013 

TestCode: SM4500-H+B: pH 

RunNo: 12146 

SeqNo: 345619 Units: pH units 

WO#: 1307A17 

29-Jan-14 

Analyte Result PQL SPK value SPK Ref Val %REG LowLimit HighLimit %RPD RPDLimit Qual 

pH 7.41 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 

Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 19 of21 
0 RSD is greater than RSDiimit P Sample pH greater than 2 for VOA and TOC only. 

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. 

Client: 

Project: 

Sample ID mb-1 

Client ID: PBW 

Prep Date: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

SampType: mblk 

Batch ID: R12146 

Analysis Date: 7/23/2013 

TestCode: SM2320B: Alkalinity 

RunNo: 1:!146 

SeqNo: 3415597 Units: mg/L CaC03 

WO#: 1307Al7 

29-Jan-14 

Analyte Result PQL SPK value SPK Ref Val %REG Lowlimit Highlimit %RPD RPDLimit 
~T~ot~ai~A~Ika~li~ni~~(a-sC~a~C703~)---------~N=D-----2~0~-----------------------

Qual 

Sample ID lcs-1 

Client ID: LCSW 

Prep Date: 

SampType: lcs 

Batch ID: R12146 

Analysis Date: 7/23/2013 

TestCode: SM2320B: Alkalinity 

RunNo: 1:!146 

SeqNo: 345598 Units: mg/L CaC03 

Analyte Result 

80 

POL SPK value SPK Ref Val %REG Lowlimit Highlimit %RPD RPDLimit Qual 
20 80.00 0 101 _::..:......::..-:9:.:;.0--_.:::..=..17:10:--_;_:.:....:.:....::...._....:....;;_.::..;:;;..:.::;..:_ _ _::..:.::;____J 

Total Alkalini~ (as CaC03) 

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

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

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 20 of21 
0 RSD is greater than RSDlimit P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
'all Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 7-22-13 

Sample ID MB-8535 

Client ID: PBW 

Prep Date: 7/24/2013 

SampType: MBLK 

Batch ID: 8535 

Analysis Date: 7/25/2013 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 12190 

SeqNo: 346731 Units: mg/L 

WO#: 

Analyte Result PQL SPK value SPK Ref Val %REG Lowlimit High limit %RPD RPDLimit 

Total Dissolved Solids 

Sample ID LCS-8535 

Client 10: LCSW 

Prep Date: 7/24/2013 

ND 20.0 

SampType: LCS 

Batch ID: 8535 

Analysis Date: 7/25/2013 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 12190 

SeqNo: 346732 

Analyte Result PQL SPK value SPK Ref Val %REG Lowlimit 

Units: mg/L 

Highlimit %RPD RPDLimit 

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 

E Value above quantitation range H 

1307A17 

29-Jan-14 

Qual 

Qual 

J Analyte detected below quantitation limits ND 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit Page 21 of21 
0 RSD is greater than RSD!imit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



flail Environmental Ana~vsis l.aioorulorJ 

4901 Nawkins Nlo 

:-:

HALL 
ENVIROitiMENTAL 
ANALYSIS 
LABORATORY 

Alhttquerque. NM871M Sample Log-In Check List 
TEL 505-345-3975 !"AX: 505-345-4107 

We/";ite: II'WW.hallenvironme••ltrl.com 

Client Name: Western Refining Southw Work Orc'er Number: 1307A17 

Received by/date(~~ olld-<~),3 
Logged By: 1'shley Gallegos 7/2312013 ~1:00:00 AM 

Completed By: tbhley Gallegos 

Reviewed By: .:_J:Z) 
7/23/2017 '11:56:16 AM 

tJ~7 jl.:.> 
Chain of Custo!ti 

1. Custody seals intact on sample bottles? 

2. Is Chain of Cul;tody complete? 

3. How was the sample delivered? 

Login 

4. Was an attem;pt made to cool the samples? 

5. Were all samples received at a temperature of >O• c to 6.o·c 

6. Sample(s) in proper container(s)? 

7. Sufficient samJple volume for indicated test(s)? 

8. Are samples («lxcept VOA and ONG) properly preservecl? 

9. Was preservalive added to bottles? 

1 0. VOA vials hav'~ zero headspace? 

11. Were any sample containers received broken? 

12.Does paperwork match bottle labels? 
(Note discrepBncies on chain of custody) 

13.Are matrices correctly identified on Chain of Custody? 

14.1s It clear what analyses were requested? 

15. Were all holding times able to be met? 
(If no, notify customer for authorization.) 

Special Handling (If applicable) 

16. Was client notified of all discrepancies with this order? 

Person Notified: f Date: I 

Yes 

Yes V'i 

Yes :v• 

Yes ;,; 

Yes ,..,. 

Yes " 
Yes ~"' 
Yes ! i 

Yes 'V' 

Yes I 

Yes .;i 

Yes :..;: 

Yes :.;j 

Yes !v· 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

; 

:o~: 

No 

No~~ 

No 

No 

No 

No 

No' 

RcptNo: 1 

Not Present V' 

Not Present ' : 

NA 

NA 

NoVOA Vials 

NA V'• 

By Wholm

·. ,,_ _______ _ 

Via: ' i eMail : : Phone : · Fax ' In Person 

Regardi11g: Ji----------~------
Ciient Instructions: r~---------·-------

17. Additional rernarks: 

18. Cooler lnfon!W.I2!1 l
1
coolerNo ~~~emp•~ !G~;~~itlon ~~~~~~;':~ I Seal No 1 Seal Date 

Page I of I 

Signed By .I 

,d-



Tum-Around Time: 

~ .. ·~" ~· • ~~~- 1 Project Manager: 

D Other 

Matrix Sample Request ID 

~ HALL ENVIRONMENTAL 
ANALYSIS LABORATORY. 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

:::r:: a.. 
1-
+ 
w 
co 
~ 

Remarks: 

If necessary, samples submitted to Hall Environmental may be subcontracted to accredited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the analytlcal report. 



HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

December 06, 2013 

Kelly Robinson 

Western Refining Southwest, Inc. 
#50 CR4990 

Bloomfield, NM 87413 
TEL: (505) 632-4135 

FAX (505) 632-3911 

RE: Injection Wellll-7-13 

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.: 1311335 

Hall Environmental Analysis Laboratory received 1 sample(s) on 1118/2013 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 Envi1ronmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Western Refining Southwest, Inc. 

Inj <:ction Well 11-7-13 

1311335-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1311335 

Date Reported: 12/6/:!013 

Client Sample ID: Inj. Well 

Collection Date: 11/7/2013 8:00:00 AM 

Received Date: 11/8/2013 10:00:00 AM: 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOU 300.0: ANIONS Analyst: JRR 

Chloride 1:100 50 mg/L 100 11/9/2013 3:06:30 AM R14683 

Sulfate 23 5.0 mg/L 10 11/9/2013 2:54:05 AM R14683 

EPA METHOU 7470: MERCURY Anal)rst: JML 

Mercury NO 0.00020 mg/L 11/18/2013 4:58:29 PM 10368 

EPA 60108: TOTAL RECOVERABLE METALS Analyst: JLF 

Arsenic NO 0.020 mg/L 11/12/2013 5:28:52 PM 10290 

Barium 0.34 0.020 mg/L 11/12/2013 5:28:52 PM 10290 

Cadmium NO 0.0020 mg/L 11/12/2013 5:28:52 PM 10290 

Calcium 1 90 5.0 mg/L 5 11/12/2013 5:31:33 PM 10290 

Chromium 0.014 0.0060 mg/L 11/12/2013 5:28:52 PM 10290 

Lead NO 0.0050 mg/L 11/12/2013 5:28:52 PM 10290 

Magnesium 51 1.0 mg/L 11/12/2013 5:28:52 PM 10290 

Potassium 21 1.0 mg/L 11/12/2013 5:28:52 PM 10290 

Selenium NO 0.050 mg/L 11/12/2013 5:28:52 PM 10290 

Silver NO 0.0050 mg/L 11/12/2013 5:28:52 PM 10290 

Sodium {i70 50 mg/L 50 11/12/2013 5:44:14 PM 10290 

EPA METHOU 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphtheml NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Acenaphthylene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Aniline NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Anthracene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Azobenzene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Benz( a)anthra cene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Benzo(a)pyrene ND 50 IJQIL 11/14/2013 2:22:45 PM 10311 

Benzo(b )fluoranthene NO 50 IJQIL 11/14/2013 2:22:45 PM 10311 

Benzo(g ,h ,i)perylene ND 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Benzo(k )fluoranthene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Benzoic acid NO 200 IJQIL 11/14/2013 2:22:45 PM 10311 

Benzyl alcohol NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Bis(2-chloroethoxy)methane NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Bis(2-chloroethyl)ether NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Bis(2-chlorois!Jpropyl)ether ND 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Bis(2-ethylhexyl)phthalate ND 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

4-Bromophenyl phenyl ether NO 50 IJg/L 11/14/2013 2:22:45 PM 10311 

Butyl benzyl phthalate NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Carbazole ND 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

4-Chloro-3-mE!thylphenol NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

4-Chloroaniline NO 50 IJg/L 11/14/2013 2:22:45 PM 10311 

Refer to the QC Summary report and sample login checklist lor 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 exct:eded 

J Analyte detected below quantitation )units ND Not Detected at the Reporting Limit p 1 f 14 
0 RSD is greater than RSDlimit p 

age o 
Sample pH greater than 2 for VOA and TOC' only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Wellll-7-13 

LabiD: 1311335-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 13l1335 

Date Reported: 12/6/2013 

Client Sample ID: lnj. Well 

Collection Date: 11/7/2013 8:00:00 M1 

Received Date: 11/8/2013 10:00:00 M1 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chloronaphthalene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

2-Chlorophenol NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

4-Chlorophenyl phenyl ether NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Chrysene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Di-n-butyl phthalate NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Di-n-octyl phthalate NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Dibenz(a,h)anthracene NO 50 !Jg/L 11/14/2013 2:22:45 PM 10311 

Dibenzofuran NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

1,2-Dichlorobenzene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

1,3-Dichlorobenzene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

1 A-Dichlorobenzene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

3,3 · -Dichlorobenzidine NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Diethyl phthalate NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Dimethyl phthalate NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

2,4-Dichlorophenol NO 100 IJQ/L 11/14/2013 2:22:45 PM 10311 

2,4-Dimethylphenol NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

4,6-Dinitro-2-methylphenol NO 100 IJQ/L 11/14/2013 2:22:45 PM 10311 

2,4-Dinitrophenol NO 100 !Jg/L 11/14/2013 2:22:45 PM 10311 

2,4-Dinitrotoluene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

2 ,6-Dinitrotoluene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Fluoranthene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Fluorene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Hexachlorobenzene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Hexachlorobutadiene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Hexachlorocyclopentadiene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Hexachloroethane NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

lndeno(1,2,3-cd)pyrene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

lsophorone NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

1-Methylnaphthalene ND 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

2-Methylnaphthalene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

2-Methylphenol NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

3+4-Methylphenol NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

N-Nitrosodi-n-propylamine NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

N-Nitrosodimethylamine NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

N-Nitrosodiphenylamine NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

Naphthalene NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

2-Nitroaniline NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

3-Nitroaniline NO 50 IJQ/L 11/14/2013 2:22:45 PM 10311 

4-Nitroaniline NO 50 !Jg/L 11/14/2013 2:22:45 PM 10311 

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 2 of 14 
0 RSD is greater than RSD!imit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Wellll-7-13 

LabiD: 1311335-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1311335 

Date Reported: 12/6/2013 

Client Sample ID: Inj. Well 

Collection Date: 11/7/2013 8:00:00 AM 

Received Date: 1118/2013 10:00:00 AM 

Analyses Resullt RL Qual Units DF Date Analyzed Batch 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Nitrobenzene ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

2-Nitrophenol ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

4-Nitrophenol ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

PentachlorophEmol ND 100 iJQ/L 11/14/2013 2:22:45 PM 10311 

Phenanthrene ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

Phenol ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

Pyrene ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

Pyridine ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

1 ,2,4-Trichlorobenzene ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

2,4,5-Trichlorophenol ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

2,4,6-Trichlorophenol ND 50 iJQ/L 11/14/2013 2:22:45 PM 10311 

Surr: 2-Fiuorophenol 56 8 22.7-98 %REC 11/14/2013 2:22:45 PM 10311 

Surr: Phenol-d5 45 3 23.4-74.9 %REC 11/14/2013 2:22:45 PM 10311 

Surr: 2,4,6-Tribromophenol 83 0 23.3-111 %REC 11/14/2013 2:22:45 PM 10311 

Surr: Nitrobenzene-ciS 72 4 36.8-111 %REC 11/14/2013 2:22:45 PM 10311 

Surr: 2-Fiuorobiphenyl 75 7 38.3-110 %REC 11/14/2013 2:22:45 PM 10311 

Surr: 4-Terphenyl-d 14 756 52.1-116 %REC 11/14/2013 2:22:45 PM 10311 

EPA METHOD 82608: VOLATILES Analyst: cadg 

Benzene ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Toluene ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Ethyl benzene ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Methyl tert-butyl ether (MTBE) ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,2 ,4-Trim ethyl benzene 1.0 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,3,5-Trimethylbenzene ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,2-Dichloroethane (EDC) ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,2-Dibromoethane (EDB) ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Naphthalene ND 2.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

1-Methylnaphthalene ND 4.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

2-Methylnaphthalene ND 4.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Acetone <14 10 iJQ/L 11/12/2013 3:55:06 PM R14754 

Bromobenzene ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Bromodichlorornethane ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Bromoform ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Bromomethane1 ND 3.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

2-Butanone ND 10 iJQ/L 11/12/2013 3:55:06 PM R14754 

Carbon disulfide ND 10 iJQ/L 11/12/2013 3:55:06 PM R14754 

Carbon Tetrachloride ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Chlorobenzene ND 1.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

Chloroethane ND 2.0 iJQ/L 11/12/2013 3:55:06 PM R14754 

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 lin1its 

0 RSD is greater than RSDlimit 

NO Not Detected at the Reporting Linlit p 3 f 14 
age o 

P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Injection Wellll-7-13 

Lab ID: 1311335-001 Matrix: AQUEOUS 

Analytical Report 

Lab Order 1311335 

Date Reported: 12/6/2013 

Client Sample ID: Inj. Well 

Collection Date: 1117/2013 8:00:00 AM 

Received Date: 1118/2013 10:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: cadg 

Chloroform ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

Chloromethane ND 3.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

2-Chlorotoluene ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

4-Chlorotoluene ND 1.0 1-19/L 11/12/2013 3:55:06 PM R14754 

cis-1 ,2-DCE ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

cis-1 ,3-Dichloropropene ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

1 ,2-Dibromo-3-chloropropane ND 2.0 IJg/L 11/12/2013 3:55:06 PM R14754 

Dibromochloromethane ND 1.0 IJg/L 11/12/2013 3:55:06 PM R14754 

Dibromomethane ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,2-Dichlorobenzene ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,3-Dichlorobenzene ND 1.0 IJg/L 11/12/2013 3:55:06 PM R14754 

1 A-Dichlorobenzene ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

Dichlorodifluoromethane ND 1.0 IJg/L 11/12/2013 3:55:06 PM R14754 

1, 1-Dichloroethane ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

1 , 1-Dichloroethene ND 1.0 IJg/L 11/12/2013 3:55:06 PM R14754 

1 ,2-Dichloropropane ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

1 ,3-Dichloropropane ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

2,2-Dichloropropane ND 2.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

1 , 1-Dichloropropene ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

Hexachlorobutadiene ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

2-Hexanone ND 10 IJ9/L 11/12/2013 3:55:06 PM R14754 

lsopropylbenzene ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

4-lsopropyltoluene ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

4-Methyl-2-pentanone ND 10 IJ9/L 11/12/2013 3:55:06 PM R14754 

Methylene Chloride ND 3.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

n-Butylbenzene ND 3.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

n-Propylbenzene ND 1.0 IJg/L 11/12/2013 3:55:06 PM R14754 

sec-Butyl benzene ND 1.0 IJg/L 11/12/2013 3:55:06 PM R14754 

Styrene ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

tert -Butylbenzene ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

1, 1 , 1 , 2-Tetrachloroethane ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

1,1 ,2,2-Tetrachloroethane ND 2.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

Tetrachloroethene (PCE) ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

trans-1 ,2-DCE ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

trans-1 ,3-Dichloropropene ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,2,3-Trichlorobenzene ND 1.0 IJg/L 11/12/2013 3:55:06 PM R14754 

1 ,2,4-Trichlorobenzene ND 1.0 1-19/L 11/12/2013 3:55:06 PM R14754 

1,1, 1-Trichloroethane ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

1,1 ,2-Trichloroethane ND 1.0 IJ9/L 11/12/2013 3:55:06 PM R14754 

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

Qualifiers: * Value exceeds Maximwn Contaminant Level. B Analyte detected in the associated Method Blank 

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

Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 4 of 14 
0 RSD is greater than RSDlimit p Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

s Spike Recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Project: 

Lab ID: 

Western Refining Southwest, Inc. 

Injection Wellll-7-13 

1311335-00 I Matrix: AQUEOUS 

Analytical Report 

Lab Order 1311335 

Date Reported: 12/6/2013 

Client Sample ID: Inj. Well 

Collection Date: 11/7/2013 8:00:00 AM 

Received Date: 11/8/2013 10:00:00 AM 

Analyses Result RL Qual Units DF Date Analyzed Batch 

EPA METHOD 82608: VOLATILES Analyst: cadg 

Trichloroethane (TCE) ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

T richlorofluoromethane ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

1 ,2,3-Trichloropropane ND 2.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

Vinyl chloride ND 1.0 IJQ/L 11/12/2013 3:55:06 PM R14754 

Xylenes, Total ND 1.5 IJQ/L 11/12/2013 3:55:06 PM R14754 

Surr: 1 ,2-Diclhloroethane-d4 102 70-130 %REC 11/12/2013 3:55:06 PM R14754 

Surr: 4-Bromofluorobenzene 92.3 70-130 %REC 11/12/2013 3:55:06 PM R14754 

Surr: Dibromofluoromethane 1C3 70-130 %REC 11/12/2013 3:55:06 PM R14754 

Surr: Toluen4~-d8 95.7 70-130 %REC 11/12/2013 3:55:06 PM R14754 

SM25108: SPECIFIC CONDUCTANCE Analyst: JML 

Conductivity 4400 0.010 IJmhos/cm 11/8/2013 9:27:49 PM R14690 

SM4500·H+B: PH Analyst: JML 

pH 7.42 1.68 1-1 pH units 11/8/2013 9:27:49 PM R14690 

SM2320B: Allt4LINITY Analyst: JML 

Bicarbonate (A~> CaC03) 42-0 20 mg/L CaC03 11/8/2013 9:27:49 PM R14690 

Carbonate (As GaC03) ND 2.0 mg/L CaC03 11/8/2013 9:27:49 PM R14690 

Total Alkalinity {as CaC03) 42.0 20 mg/L CaC03 11/8/2013 9:27:49 PM R14690 

SM2540C MOI::I: TOTAL DISSOLVED SOLIDS Analyst: JML 

Total Dissolved Solids 2940 200 mg/L 11/12/2013 4:13:00 PM 10275 

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 

Analyte detected below quantitation limits 

0 RSD is greater than RSDiimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

------------

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit p 5 f 14 age o 
P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 



CASE NARRATIVE December4, 2013 

Lab Name: Anatek Labs, Inc. 1282 Alturas Drive, Moscow, ID 83843 www.anateklabs.com FL NELAP 
E87893, NV 1013-2004-31, WA DOE C126, OR ELAP 10200001, MT0028, ID, CO, NM 

Project Tracking No.: 1311335 
AnatakBatch: 131112008 

Project Summary: One (1) water sample was received on 11/1212013 for RCI analysis. The sample was received 
with appropriate chain of custody at 2.9C. 

ClientSamp!eiD 
1311335-001E /lnj Well 

QA/QC Checks 

Parameters 
sample Holding Time Valid? 
Surrogate Recoveries Valid? 
QC Bample(s) Recoveries Valid? 
Method Blank(&) Valid? 
Tune(s) Valid? 
Internal Standard Responses Valid? 
Initial Calibration Curve(s) Valid? 
Continuing Calibration(s) Valid? 
Comments: 

1. Holding Time Requirements 

No problems encountered. 

2. GCIMS Tune Requirements 

NIA 

3. Calibration Requirements 

No problems encountered. 

4. Surrogate Recovery Requirements 

NIA. 

Anatek SamPle 10 Methoc!/PreD Method 
131112008-001 SW846Ch7/EPA 1010/EPA 150.1 

Yes/No 
y 
NA 
N 
y 
NA 
NA 
y 
y 
y 

ExceDtions I Deviations 
NA 
NA 
See Note 
NA 
NA 
NA 
NA 
NA 
NA 

6. QC Sample (LCSIMSIMSD) Recovery Requirements 

MS/MSD for reactive CN failed slightly low. LCS recovery was acceptable and MS/MSD RPD were 
acceptable. Potential matrix affect. 

6. Method Blank Requirements 

No problems encountered. 

Page 1 of20 



7. Internal Standard(s) Response Requirements 

N/A. 

8. Comments 

No probl,ems encountered. 

I certify that thlu data package Is in compliance with the tenns and conditions of the contract. Release of 
the data contained In this data package has bt~en authorized br the Laboratory Manager or his designee. 

Approvecl bJ: 
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Client: 

Anatek Labs, Inc. 
1282 Alturas Drive • Moacow, 10 83843 • (208) 883-2839 • Fax (208) 882-9246 • email mosCOWOanateklaba.com 

504 E Sprague Ste. o • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4i33 • email apokaneGanateklabs.com 

Batch#: 131112008 
Add1'888: 

HALL ENVtRONMENTAL ANALYSIS LAB 
4901 HAWKINS NE SUITE D Project Name: 1311335 
ALBUQUERQUE, NM 87109 

Attn: ANDY FREEMAN 

Analytical Result& Report 

Sample Number 131112008-001 s.tnpllngDate 11n12013 
Sampling Time 8:00AM 
Sample Location 

Date/TimeRecelved 1111212013 10:16AM 
~SampleiD 1311335-001EIINJ. WEU. 
Matrix Water 
Commenls 

Parameter Result Units PQL Analyala Date 

Cyanide (reacllve) NO mgll. 11/1812013 
Flashpolnt >200 "F 1111<412013 
pH 6.98 phUnHs 1111312013 
Reactive sulfide 2.32 mg/L 11119/2013 

Authorized Signatll"e 

M2 MalriK spike racowry wulow; the aaoclated blank spike I8COIIIIry was acceptable. Potential matrix affect 
MCL EPA'ls Mllldmum Contaminant Level 
NO Not Delilc:lad 
PQL Practical Quantltalion Umlt 

Thla report shall not be reproduced except In full, without the written approval of the laboratory. 
The results repDrted relate only to the samples indicated. 
Soil/solid results are reported on a dry-weight basis unless Dthetwlse noted. 

Analyst llelhod QUIIIIfler 

CRW SW846CH7 M2 
KFG EPA 1010 
KFG EPA 150.1 
AJT SW846CH7 

Certlflcaua .. held by Analllk LabeiD: EPA.1DD0013; AZ:0701: 00:1000013: FL(NEI.AP):E87883; 10:1000013; IN:c-10..01; KY:&D142; NT:CERTDD28; NM: 1000013; OR:ID2DDDD1-002; WA:CSS 
Certlflcalkl .. hllld by Anll8k Lab8 WA: EPA:WAOD1e&: IO:WA00188; WA:C585; MT:e.tDDII!i 

VV8dnesday,Oe~ber04,2013 Page 1 of 1 
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Anatek Labs, Inc. 
1282 Alturas Drive • Moscow. ID 83843 • (208) 883·2839 • Fax (208) 882·9246 • email moscow@anateklaba.com 

504 E Spn~~gue Ste. D • Spokane WA 99202 • (50~) 838-31199 • Fax (5011) 838-4433 • email spokane@anateklabl.com 

Client: HALL ENVIRONMENTAL ANALYSIS LAB 
491~1 HAWKINS NE SUITE 0 
ALBUQUERQUE, NM 87109 

Batch fl: 131112008 
Address: 

Attn: ANIDY FREEMAN 

Lab Control Sample 

Panuneter 

Reactive sulfide 
Cyanide (reactive) 

Lab Control Sample Duplicate 

Parameter 

Reactive sulfide 

Matrix Spike 

Sample Number Palrameter 
131113057.003A Reoactlve sulfide 
131112006-001 Cyanide (reactive) 

Matrix Spike Duplicate 

Parameter 
Cyanide (reactive) 

Method Blank 

Parameter 

Cyanide (reactive) 
Reactive sulllde 

AR Acceplable Range 
NO Not De111CIIId 
PQl Practical QLI&ntitation Limit 
RPD Relative Pailllllntage Dllference 

Comments: 

Project Name: 1311335 

Analyticatl Results Rep,ort 
Quality Control Data 

LCS Result Units LCS Spike %Rec 
0.16 mgJL 0.2 80.0 

0.491 mgJL 0.5 98.2 

LCSD LCSD 

AR%Rec 

70-130 

80-120 

AR 
Result Units Spike %I tee %RPD %RPD 

0.18 mg,IL 0.2 90.0 11.8 0-25 

&mple MS MS 
Ruult Result llJnlts Spike %Rec 

NO 0.18 mgll.. 0.2 90.0 

NO 0.345 mgll.. 0.5 69.0 

MSD MSD AR 
Result IJnlts Spike %Rec %RPD %RPD 
0.385 mg/L 0.5 77.0 11.0 0-25 

Result Units PQL 

ND mg/L 
ND mg/L 

Prep Date Analpla Date 
11/1912013 11/1912013 
11/1512013 11/1812013 

Prep Date AnalplsDate 
11/1912013 11/1912013 

AR 
%Rec Prep Date An1ilysls Dale 

70-130 1111912013 11/19/2013 
80-120 11/1512013 11/18/2013 

Prep Date Ana~rsls Date 
H/1512013 11/18/2013 

Prep Date Analysis Date 
11/1512013 11118/2013 
11/19/2013 11/1912013 

Cerliftcallonl held bv Aralak LlllsiO: EPA:ID00013; AZ:0701; CO:ID00013; Fl.(NEI.I.P):E87883; 10:1000013; IN:C·ID-01; KY:90142; MT:CERTOQ28; NM: 1000013; OR:ID200001-00Z; WA:C1581i 
Celtlftcatianl held by An111k Lilli• WA: EPA.WADD1B9; ID:WAII0169; WA:Cii86; MT:l:ert0095 

Wednesday, December 04, 2013 Page1af1 
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Anatek Labs, Inc. 
1282 Altlns Drtve • Moscow, 10 83843 • (208) 883-2839 • Fax (208) 882-9246 • emaH moscowOanateklaba.com 

504 E Sprague Sle. D • Spokane WA 99202 • (1509) 838-3999 • Fax (509) 838-4433 • email spokaneOanatekllbs.com 

Login Report 

Customer Name: HALL ENVIRONMENTAL ANALYSIS LAB 

4901 HAWKINS NE SUITE D 
ALBUQUERQUE NM 87109 

Contact Name: ANDY FREEMAN 

Comment: 

Sample•: 131112008-001 C..tomerBIImplel: 1311335-001EIINJ. WELl. 

OrderiD: 

Order Date: 

Project Name: 1311335 

131112008 

1111212013 

Recv'd: fi!1 Collector: Date Collecf8d: 11nrzo13 

Quantity: 3 

Comment: 

Teet 

CYANIDE REACTIVE 

FLASHPOINT 

pH 

SULFIDE REACTIVE 

Mltrlx: Water 

lab 

M 

M 

M 

M 

Date Received: 1111212013 10:16~00 AM 

Method 

SW846CH7 

EPA1010 

EPA 150.1 

SW846CH7 

Due Date 

1112212013 

1112212013 

1112212013 

1112212013 

Priority 

Normal r ... to DavsJ 

Normal £ ... 10 DavsJ 

Normal (owfO QavsJ 

Normal , ... ,q DenJ 

SAMPLE CONDITION RECORD 

Samples received In a cooler? 

Samples received Intact? 

What is the temperature inside the cooler? 

Samples received with a COC? 

Samples received within holding lime? 

Are all sample botlles properly preserved? 

Are VOC samples free of headspace? 

Is there a trip blank to accompany VOC samples? 

Labels and chain agree? 

Page 5of20 

Yes 

Yes 

2.9 

Yes 

Yes 

Yes 

NIA 

N/A 

Yes 



:-:

HALL 
INVIIIONMENTAL 
ANALV. 
LAIIORATORY 

8UJ OO'NDAToa:~ Lahl 
~-==-·· - ~--

ADIIIIBIIS: 
1282 Alturas Dr 

.... - .... 
mY.STA'JI!,IIP:Mosanr. m 13143 . 

~ 
; 

COMI'AJIIY: 

ITBM SAWMBI CLlBNT SAMPLB ID 

' 1 131~1E ~well - .. 

-·· 

CHAIN OF CUSTODY RECORD I PAGE: I lOW! I i 

ADatek Labl, Ine. PIIQNE, 
(lOI) 813-liD ·-·· ...... ·--

Aa:OIJNTII: 

-. . ···-· 

le 

i : BOTn.E COLLECTION 
i TYPE MATRJX DAtE I ' 
jvartous !Aqueous 11 m2013 8:110110 AM 3 RCI LEVEL4 

.... ..... ··------· ... 
/4J~/ 

j

r' 131112 008 116111 ~ 1112212013 
'1st SAMP 1117.12013 1st RCVD 1111212013 

11311335 

\, 

FAX: 

- .. ··--
EMAIL;. 

(281) 882-HCti 

--····· - . .... ··-· 

ANALYTICAL COMMENTS 

. .... i 

Pleac iaclude 1110 LAB ID IOd die CUENT SAMPLB ID OD all fllllll lftlnltll Pleue "'-"''lil11!!1111f~ tn ltlh@hllllmvimnmr.ntlll mm Ple.elfllum Ill coolers llld blue ice. 'l'bmk:JOO. I 

!\ /f £. ANATI;IS LABS RECEIVING LIST. ·. I I RECEIVED INTACT TeMP: :.z2L• C 
~ .............. ~ .... ~ -[ LABELS & CHAINS AGREE 

--~ 

Dill: 'l'ba IEPORT 'I'1I.ANSMl1T AL DI!SIRBD: 
IIIIIJIIS Jo1n11 1 .a::: NO HEADSPACE :--) :JFAX OIIMAIL OC»>J,.lJQQI 

........ BJ: '-' Dill: ,_ 
~ JCE /ICE-PACKS PRESENT 

f-- .... ·····-·- CUSTODY SEALS PRESENJ FOR. LAB USB ONLY .....,_By. 
; 'Dole: - I Pc.o-1 ""'2- f" c .lc ..e. .. -· -··- PRESERVATNES: I 

, _____ c ~II>Colol7 ...... 
0 

TAT: SlalllroiLJ au• I NUMBER OF CONTAINERS· 3, SHPPED VIA: t"': . I 
, DATE .UME: (lfl l.! 2: ((li /(, ltiSPECTED BY: r:·r- -· j ,_( . . ..... -

~) 
I 

. 

~ 
0 
co 
CD ., 



roJal Cyanide by S•i·Automa._d Colorimetry 
lllethod: EPA 335~4\SM-4500-CN-E 

Weak Acid O~le Cyanide by 
SM 4500-CN-1 (check WAD colu.mn) 

li~illatlon Bench Sheet 

"otal Cyanide MSIMSDILCS Soln: 

=tee cyanide MSJMSD/LCS SOin: 

SampleiD Matrix 

5 _-47L_ 

s .A~ 

12 
13 

14 
15 

16 

17 
18 

19 
20 

M955.04 Exp:11/1/2014 

~ Ex,:1199J2Ctt4 

/11'1 bVf!Jtlt fft(' 'r lljt f;f ~ 

Method requll'8lllln1s: All ac +./.;. 10% 
Eqlilpn~«.~nt: Mldf...vap 
lnetrument: AL.PCHEM FIA 3000 

~•nc•: 570nm 

Sample Initial Anal Spike Amol.!flt (checkWAD?if 
Preserved Amount (iT'lL)"** MultiPlier* MU.JtlpUer (inL) 

' ~) 

I 

' P< 

f\t' 
.f.~ 

• If -.oils this calculation Is taken from cyanide extraction bench sheet 

** If soDs, mls of extract used for dfstllation. 

extraction Reagents: Reagent#: 
methyl red lndk:atOr A072..Q6 
18 N Hz$04 A074-06 
sulfamlc acid 
O.P25NNaOH 
51% MgCI2 

R068-19 
R014-16 
A075-01 

Analytlcal._.nta: 
Barbituric Acjd 
Sodium Phosphate 
Chlo,.mln&-t 
pYridine 
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~genu: 
R038-13 
R029-16 
·R0$3-15 
R079-22 



Anatek Lctbs, Inc 
1282 Alturas Drive 
Moscow, ID 83843 

Calibn1tion Standards Preparation Form fo1· Methods SM4SOOCN-E and 
EPA335.4 

The followit,rg sample sequences have been ailalyzed IISing the standard iirformaJion below on the FIA FSJOOO: 

Cn- ($iinplo C:y~ide) Calibration Stock Standard Number: M898·01 
Crt· (Simple Cyanide) calibration, S~c~ Stml1dard Concentration: 1000 ugl mL 
Cn- (Simple C:yanide) Calil>ration Stock Standard Expiration Date: 12126/2013 
Cn- (T~tal Cy~ide) Matrix Spiking Standa:rd Number: M9:55-04 
Cn- (Total Cy.nido) Matrix Spildng. Standard Concentration.! 25 ug/ mL 
Cn- (Total Cyanide) Matrix Splld.ng Standa:rd Expiration Date: 11101/2014 
Cn- (SililpleC:yanide) Initial Calibration Verification StOck Standard Number: M949-04 
Cn- (Simple Cyanide) Initial Callbration V~lfication Stock; Standard Concentration: 1000 ugfml 
Cn- (SimpleC:yanidC) h:iitial Calibration Verification Stock Standard Expiration Date: 08/0612014 

I "tial C ll"b ti D"l ti T II t Dl a .1 r• on IU on empJa e 
Deiircd Colici:nttadon 

<.;~l· . Stocik Concentration ~jnn) .IlL StandardAdded 

HlOO 1,000 100 
800 1000, 40 

SOO(CC:Vl 1000 so 
s.~ }.0 2SOO 
JO• 1.0 soo .. .. • ·so and 10 ppb cal&bration standl!l'd prepared us1ng 1.~1 ppm cahbrat&on standard, 

Initial Calibration Verification Dilutioa Tena l:ate: 
~~011 I Sroctc~·) uL S~Addcd 

Final Volume (mi.) 

100 
50 

·100 
so 
50 

Fioal V~umc (mL) 

100 

Total Cyanide MS.IMSDILCS prepared by adding 1 mL of'M9SS-04 to 50 mL sample. 
WAD Cyanide MS/MSDILCS prepared by adding 1 mL ofM9344>6 to SO mL sample. 

Stanci8rd h;,p Date:~~ {,,._..:./l'-?i/~1_'3 ___ _ 

Analysts Ini.tial~:.,_./}v.L.!..1·.~~.-tv_J _ __;lt:,~'~/l_,t ~~~l-=""S ______ _ 
Pipettes: A0400l282 

275l528i2752498 

N:\Calibrati.on Standard Prep Forms\Cym:dde EPA 33S.4.doc 
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·- -·-- - -··- -- - ...- ~- ------- ll lU l I 

ile name: ~-: \DA'l'A1 \FLOW4 \2013\l&PA335. 4 \ll.l81.3CM.ltS1' 
:.te.: NoveCmRbWer ia, 2013 [(_./'1"1.A"1 
;:-arator: ()tf11\rl v(.,.. l ) 

~ak Cup Name Type D;ll Wt Area Calc;. (ppm) -------- -------- ----------- -------·--------

:) 

1 

3 
4 
5 

'I 

8 
9 

l. 
2 
3 

5 
6 
"1 

9 
0 
1 
2 
3 
4 
5 
6 
7 
8 

0 
1 
2 

4 
5 
~ 
7 
a 
9 
0 
1 
2 
3 

5 
6 
'7 

9 
0 
1 
2 
.3 
;4 
:s 
·6 

2 
0 
0 
0 
2 
2 
2 
0 
3 
3 
3 
0 
4 
4 
4 
0 
5 
5 
5 
0 
6 
6 
6 
0 
l 
7 
l 
0 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

0 
1 
4 
1 
0 

1.8 
1.9 
20 
21 
22 
23 
24 
25 
26 
27 

0 
1 
4 
1 
0 

28 
29 
~b 
31 
32 
33 
3'4 
35 

sy-nc 
Carryover. ' 
Carryover 
Basel.ine. 
Cal. 1.oo ppm 
Cal l. 00 ppm 
Cal 1.00 ppm 
Baseline 
Cal 0.80 ppm 
Cal. 0. 8.0 ppm 
Cal 0.80 ppm 
B•seline 
Cai O.SQ ppm 
Cal 0.50 ppm 
C·al. 9. 50 ppm 
Sase.line 
Cal 0.05 ppm 
Cal ·0. 05 ppm 
Cal. 0 .• 05 ppm 

SYN.C 
co 
co 
RB 
c 
c 
c 
RB 
c 
c 
c 
RB 
c 
c 
c 
RB 
c 
c 
c 

Baseline RB 
Cal 0.01 ppm C 
Cal. 0.01 ppm C 
Cal. 0.01 ppm c 
Ba.selin4;! RB 
Blank ~LNK 
ICV 0.25 ppm CCV 
Bl.ank BI,.NK 
Baseline RB 

T
l3l.030034-001 RS U 
131030034-00lMS b 
l31030034-001HSD U 
131030034-LCS U 
l~~ojno34-BL u 

·1~~113037-001 u 
•131112004-001 u 
t1j1il~~6a-~~l ~w u 

1131112008-00lMS U 
131112008-~0lMSD p 
Baseline R:B 
Blank BLNK 
CCV .0 • 5 ppm CCV 
Blank BtNK 
Read. Baseline RB 

T
l.3lil3061-001 s u 
13i113061-b~1M~ U 
131113061-001MSD U 
131113061-LCS U 
131113061-BL U 

, 131113061-002 u 
« 1;31113061-003 tJ 
• 13111306l-o:o.4 u 
1131107032-001 u 
• l.3ii1so38-6ot ~Wu 
s•s~liri~ RB 
B·lank BLNK 
CCV 0.5 ppm CCV 
B.lank BI,.NK 
Read. BaseJ.ine RB 

1:;311o'B·o2s-o61 ww. u 
A~31108Q2~-Q01MS u 
• i·;ii;g::g~;:~giMSDU 0 
113U.OB025-003 u 
• 1:h1o8o25-oo.4 u 
t 131107069-003 u 
:13ll07n6~-o04 u 

1 
l 
]. 

1 
1 
1 
l 
1 
1 
1 
1 
1 
l 
1 
l 
1 
1 
1 
1 
l 
1 
1 
l 
1 
1 
1 
1 
1 

26.6 
26.6 
26.6 

1 
1 

25.2 
26.9 

1 
1 

1 
1 
1 
1 
l 
l 

31.2 
31.2 
31.2 

1 
1 

31.3 
29.2 
2.9. 8 
2J!.3 

100 
1 
1 
1 
1 
,_ 

]. 

1 
1 

1 
1 
1 
i 
l 
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1 
l 
], 

1 
l. 
1 
1 
1 
l 
1 
l. 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
]. 

1 
1 

]. 

1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

l 
1 
1 
1 
i 
l 

88095~~ 
27838 

4519 
4~4 

9041663 
9082"788 
904946.9 

891. 
739'0174 
74·11172 
7462134 

1633 
4,58.0863 
4 65.29-97 
4 608064 

367 
434773 
43015.8 
431407 

25'87 
819.9.2 
80201 
83388 

4257 
-5017 

2281102 
-5495 

1610 
-10428 

447"41.63 
45i4032 

44513.27 
-9475 

-13107 
-15878 

-1$794 
3125892 

3486792 
:2S.B1 

-12540 
4584806 
~111.30 

2921 
201.8 

4418:416 
440536.6 

4432130 
-4365 

40'63 
3'2.61 

-i4'40 
351001. 

857 
l74i 

-·579.!) 
4516450 

-828'1 
2906 
-·2.~:46 

4309'950 
4395466 

ll07.0 
4.141 
-9'57 

34835 
6'7639 

0.96991!:! 
0.004~00 
0.001936 
0.001486 
0.995429 
0.999950 
0. 99628'7 
0.0015~8 
0.'913874 
0.816182 
0.821784 
0.001619 
0.505034 
0.5"12953 
0.508024 
0. OOi4.80 
0.049236 
0.048729 
o. 04SB66 
0.001724 
0 .. 01.0453 
0.0102~"1 
0.610607 
0.001908 
o.oooaso 
0.252211 
0.000936 
0.00161.7 

0.00"7799 
13.121881 

13.238467 
0. 4907'93 
0. 00039.8 

-0.000031 
-0.008228 

-·0. 000626 
0.345083 

0.384'158 
0.0.61723 
0.000061 
0.505467 
o.oop216 
0. 0.01750 
0.051840 

15.199870 
15.155108 
0.488683 
0.000960 
0.05904i 
0. 052·506 
0. 03;8192 
1.132756 
0 .].5~3'90 
0.001631 
0 .·0.00903 
0. 4'9"'1'953 

·0.000529 
0. 0.0.17$.9 

0. O(i'l..i 16 
o. 4'752-AO 
0. 484~52 

().002~77 
o.oot89s 
0 .• 0.013,34 
(j. 005-269 
0.008875 



t<tk cup Name Type Di1 Nt Area Cal.c. (ppm) 

--------------- -----·--- -------·- --------- --·------------
36 ~ 131101069-005 u 1 1 33117 0. 00508'0 
~7 ft 131107069-006 u 1 1 9.1502 0.011499 

0 Baseline RB l 1 .1355 0.00.1589 
1 Blartk BUlK 1 1 -5984 0. 00078.2 
4 CCV 0.5 ppm CCV 1 1 44279'72 0.488226 
i Blank BI;.NK l 1 -8501 0.000!;05 
0 ts::~ Baselj.ne· RB 1 1 368 o.oot4BO 

38 u 1 1 37008 0.005508 
39 • 131101069-001 u 1 1 -2636 0. 001150 
40 : 131107069-002 u J. i 44471 0.006329 
41 TI31101066-006 F u 1.1 1 9204 0.002706 
42 1311070~6-00GMS U 1.1 1 4432416 0.537586 
43 131107066:-006MS0 U 1.1 1 43:93686 0.532902 
44 131107066-LCS U l.l. l 4819.286. 0.584369 
45 131107066-BL U 1.1 1 -30:;7 O.OQ12l.4 
46 R u 1 l 3734 0.001850 
47 R u 1 l 1624 0.001618 

0 Baseline RB 1 1 1053 ().00155!! 
l Blillnk ~LNK 1 1 -5131 0.0:00876 
4 CCV 0.5 ppm CCV 1 1 4552797 0.501948 
1 Blank BLNK l 1 -6153 0.000763 
0 Read e.aseli.ne RB 1 1 1874 0.001646 

1ak Cup Flaqs 
--------

2 
0 
0 
0 a,r~ 

2 
2 
2 
0 BL 
3 
3 
3 
0 BL 
4 
4 
4 
0 BL 
5 
5 
5 
0 BL 
6 
6 OL 
6 
0 BI, 
1 ., 
l 
0 BL 
a 
9 

10 
11 
12 
13 LO 
l4 LO 
15 I.o 
16 
17 

0 ar. 
1 
~ 
1 
0 BL 

18 
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aa.-k Cup ~lags 

----- --------
5 19 
E5 20 
7 21 
9 22 
9 23 
0 24 
1 25 
2 26 
3 27 

0 BL 
5 1 
6 4 
7 1 

0 BL 
9 28 
0 29 
1 30 
2 31 
3 32 
4 33 
5 34 
6 35 
7 36 
8 37 

0 Bl:. 
0 1 
1 4 
2 l 

0 BL 
4 38 
5 39 
6 40 
7 41 
8 42 
9 43 
0 44 
1. 45 
2 46 
3 47 

b BL 
5 1 
6 4 
7 1 

0 BL 
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'ile name: T: \DA~l'Al \FLOW4 \2013\EE>A33~i. 4\ lll813CH. RST 
•aj:e: November :L·a, 2013 
•perator: CRW 

Name 
-----~----------
Cal l;,OO ppm 
Cal 1.00 ppm 
Cal 1.00 ppm 
cai 0.80 ppm 
cal o.ao ppm 
Cal o.ao ppm 
Cal 0.50 ppm 
Cal 0.50 ppm 
Cal 0.50 ppm 
Cal 0 .• 05 ppm 
Cal. 0.05 ppm 
Cal 0.05 ppm 
Cal 0.01 ppm 
C.a 1 0 .• 01 ppm 
Cal 0.01 ppm 

Calib Coef: 
y-bx+a 
a: (intercept) 
b: 

Corr Coef: 

Carryover: 

No Drift Peaks 

Cone 

-----------
1..000000 
l. 0.000.00 
1. 000000 
0.800000 
0.800000 
0.80.0000 
0.500000 
o.sooooo 
0. 50000.0 
0.050000 
0.050000 
o.osoooo 
0.01'0000 
0.0:1.0000 
0.010000 

-1.3095e+04 
9.0963e+06 

0.999823 

Area 
------·---
90416Ei3. 000000 
90827E18. 000000 
90494Ei8. 00.0000 
739011'4. 000000 
7411i72.500000 
74621~13. 500000 
45808Ei3. 0:00000 
46528517.000000 
46080Ei4. 5QOOOO 
43'4 77 ~~. 18 7 500 
430157.87500.0 
431407.125000 
81992.390625' 
8.0.201. 210938 
83387.72656.2 

0. 31.6% 

Page 14 of20 



Flash point Analysia 

Sample Matrix- SoU (1), Sludge {Z), Oil (3), Water (4), Other (S) 

Sample ID Analyses Sampl~. 
Date Ma.,trix . 

... b/)1.. 

--t102 

* SAFETY GLASSES RE9UIRED. 

·A.J.afYBt 
&dtials 

.... ""+ 

Page 15 of20 
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pH - SM4SOOH+B I Alkalinity SM2~20B 

IWii•nt 
Equivalent EPA Me.bod$ JSCU. 310•1 

SolUtion #: ExpireS· M.ah.Od Q~ R•qwremen•=· 

Sample 
Temp 
\C) 

pt:fButrar 4 (Red) 
pH Buffer 7 (YellOw) 
pH Buffer 10 (Blue) 

0.02N H2S04 Titrant 

~~1 
M864-02 
A055,04 
A05S.03 

seP"-13 
Dec-13 
jan-14 
Nov-13 

pH 7 within 0.1 pH units LFB'IBlank·every.10 
SlO,pe95-102% MSJMSD Eveey20. 

% Reoovery 85-115% 

._ndard I Solutiou t· I Cone. I ~pi res. I Amount Spiked .(J!ISil) 
MatrixSpike'Soluoon I ·M891..;()'1 ___ r_ 1N 1- -11/1fl013 ---1 1:00(0;189 mL) 

pH pH4 
Cal 

Contriburette: cAT 1 OUL,. sn 600055 - pH Meter: Orion Modei420A. so ·oo7858 

pH 10 
Cal 

Slope 
pH7 
Buffer 

Sample 
Vol. 
(ml) 

Tltnimvol topf! (mL) 

A 
8.3 

B 
4.5 

c 
4.2 

Alkcifintty (niQIL) 

T ota! ICalbonatilf cm!.J Hydtoxldel % 

1 ?:10£..0~ ~ 

7JJ?.J 

l1tl/2oo~..Pl>2. ")..D,J ~,8J. f{,oo to~oo lt>l,(. -z<J/ 2s?JJL. ~ 
• t?iltzoog--oot lS,3 6,'1B 1 ! 
'13/m .. or>?-vo t r 5,'2. g, 71 j -+- _ ~ 

J 7, ,, , .., '1'1 ?1"'1 ...... , 1 , , a rc t:t u , 1 1 1 1 r 1 1 • c- • ,c. _ 
I ·· "" I - uv rvv I I -\ f l I lJ / \ I I I I I I I I I lv_{JJ_Jjf'"4lilf-

I l~ll r; -v 1r],OOI l2lvl I g,tt[=l='] J-.-r J_. ,-.l-J.t;;"r,iij:.-- r- ' I I I r I .. -l) 

t---------lf...----l----'----1-----l---_j_ i i i i i i i i i i 

Analysis Date: G.- I o - t .:5 1/
1
/ I J(1- 0 l'3 Analyst: A::tt 71 

C:\Docunierlts and SetUn~Sidop'Bench SheetS\pH-Alk Bench Sheet with Cs~cs-Rroteoted.xls Ptfnt&d 611012013 



Titl~: Sulfide·by:SM 4SOQ 'S2!f 
~~~ 
IOdine Q;02S~ 
HCt6N 
Siartli Ittd.i~r ·t% 
.Z~Q t;\qe~te 
·sulfld.e S1lil<~g stet· 

S.mpte 

lb !lQlr• 
Rfi69.;u; fliily 
:a0'664l9 · Diily 
A06~.1Cl 1.tt8/2.0.J4 
·R:0.<;.9~45 t/LiaPTa · 
M9~t-()4 S~l .. 6' 

lotfile 
S'ainpt& fAmOi.mt .(sOJ ·Corte. 

~lume. {m~~ ul I (~glsampte) 
tn~· 

· Q•.Uty <;AQlrol'J~f9rm,a~QP 
I. llJiank;p'¢r 'ba.tth,- tnustbe S0,02 mg/.L 
2~ l LF:Bperbateh, mustbe·:U·o~recov.ery 
3. 50 ut iodin~neacts-with o.m.n.\ •. &ulfiJ;te 

Cone·. 
(ingiLJ PQL(mgiL).J Multipfter·(sQJis) l·~plkaAmt {ui.) 

' . 
·%Rec 

200· 1 i!a ~ 

.200. "t·:>~ 

tOO; 
~ 

(O·::lh ~ 
., ~ 

I ,.......... ,.. ......... ,"',. I ..... ., .. ...._ I 26.9 .. C""leu.J. .r--
1 ~r.: 

I ~ ... u I 7.""'·""'•"' I ~"'·uv I 2:pJ1 2()0 So'% • b:4;$ ""1 
I ~ £l. 

yfl-- /flo-b 

~2 • J 
. ""VJ-

200 r '1 o% 

comments: ;t....1S t:. i>J-'5 4 
Nt~lt~\Sulfl~$M45QO.;S2f'actt 

''·eo 



Ti.tle: Sulfide by SM 4500' S2F 
=.R~eat 

''JOdlrte.Q.02SN 
.. FiCJ.fJ\f 
'Stwc~ lndi~r 1~ 
Zin¢-AcCt&fe-· . 
sulfide :SpQdng;Sfd 

Sample 

m fn.Pt~ 
·. &il69,.:l6 . [ .... Daily 
a.tJ66~oi ·· J- ·· -Dail _· .... - . - l 
A®~JQ I 1i.I~tZO.:t4 
ROfi9,.rs. r wr112Pr• 

. =M93:l.;04 [ SI8WOOJ 6 
.. 

Jo'ftt& 
s.tnpte ~Amount· ·(5ol Cone. 

Volume (m~ tiL. I Cmw••mP-I•> 
.lncremt11tt) 

'Q~@Iitf.:CQ~ttt>l J#~rma~iJ 
1.1 Blank,per·bat~.Jn~tbe~(t02mglt 
2. 1 LFB per hatch,;m\rst 1:1e ±lo~. reetWery 
3. •. $,(1::\JL iOdine,re~c~tbJ~()2 mg::SU.ffitk 

.ton--e; 
{~} 

·PQL (rog/L~ I :M~,tltlpller ($Qll$) I Spl•~ (Jil:.) 

1~.000 I 4~iJo · 

L759 I -0..20. 

Q~076 .(),)8 

O'.Q82 0..41 

lUl.15 -():36 

<UlliO· Q.4(J. 

96R.~ 

0 
N 

'0 
a:l ...... 

& 
~ 

·· I I :. I :: I :: I ~: l I I Ft~d 
10.4..0.00 20 .. 00 J/ •. ; . ~~ 

I I I I 1 l I 1 I l 
,An.alyst tm.iiats: Av :r Datet ll•t ~· 1.3 Comments::_ 'N.;1E!fnf#\::$~\s~m• $MS~;• 
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Titlet :S\iltiD-bY SM 4SOO····S2'lt 
li-.a•t 
"t-.Jin- ~a~tn<'r ~: ,E:' _;V. ~1"'11 

HCl6N 
staa:ci1:Jndi~ t%. 
1:~.:A¢ttate 

''$Wfl~e:$pikjng SWi 

Simple 

I ~HI i;'"' ~~'Z.· I 

li~lllg"o~ ~ ,} 

11 H l'l·o :;, .. • I 

"\•Z 

~-~ 

C:l·'l 

i 1-.,1 I I~DJD· I 

ln. 111 oa -a t~"l.·t 

.I~JH~o?>~- l 

r 

m ·~ir..s 
-~t(i Qaily-
Wl~'g. D.iJUY. 

. .. AOA·1D: '1/l8n{)t4 
' tcl6l~ll ,1Jftf2.d)8' 
Mlli~04 :$'Jl,pao1 ~ 

IPd.ln.e 

rv.a:::.~~A~Jtou;l.. lOQI 
oonQ. 

(mglsample) 
lnC. .... J 

"l.IS .wL.. I ~~ I <J· 30 

sao.'= 1 ~o 
~~.~ 

L i), BP. 

~-~ .I ~o I g.o~ 
~1/:S.i.,, · I o.o~ 
z~(..;;)l 

6'"'0 . o. z.. 

~n .... L. j ~D I 0·0'2. 

::L I,:: o. Z.:l/ 

I o.~-z 

Qu..U,ty CA•t~tfnf~•tffl• 
l. f·BJarik:..v.if&.i ':tCh iJ.itiSt l)eSO;o-2 m6 n · . . .. -- .. -:t"·~· ~~~ .• ' ' . . . . ·.!5'.Ll 

~· l LF:a pet bitch, mm be=±30.~ ;recovery 
3~ SO.rit-iooine reacts With.(tOZ,mgsulfide 

COne. 
On gil.) 

1'2.. 

J .. ~.., .... 

P&t Qng/L)I Multlpller:($011$) I S.Pik«-Amt:(ul;}' 

J..r.o 

a. i'\ot 

e.-a -;.c:,."""i"'J .lc0·3'f"J 

();t)C'jW + . I .o.'-lt..o_ 

$.o+S'I~ f D.~t'5" 

().~aoqg_ I e·~oo 

10'-/ Z'O 

%Rae. 

I I I I I I _ _ _L 1 1· 
I_ I I I I I I 1 · l 

Anil,_t..I.O.Jtfa.JS~: ...... -...;.A'O...;..;:;;:...T£....-__ _ oat,:: 11·1'1 ·1:3 Cotn.,:te_b~' 'N:'\Seileh-$l!HISiSumd~fs6145o~F:• 

~·~.. ? _\. ? 

~ 
0 
0 
N 

& 
~ 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 
Project: 

Sample 10 MB 

Client 10: PBW 

Prep Date: 

Western Refining Southwest, Inc. 

Injection Wellll-7-13 

SampType: MBLK 

Batch 10: R14683 

Analysis Date: 11/8/2013 

TestCode: EPA Method 300.0: Anions 

RunNo: 14683 

SeqNo: 422656 Units: mg/L 

WO#: 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit High Limit %RPD RPDLimit 

Chloride 

Sulfate 

Sample 10 MB 

Client 10: PBW 

Prep Date: 

NO 0.50 

NO 0.50 

SampType: MBLK 

Batch 10: R14683 

Analysis Date: 11/8/2013 

TestCode: EPA Method 300.0: Anions 

RunNo: 14683 

SeqNo: 422710 Units: mg/L 

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit 

Chloride NO 0.50 

Sulfate NO 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 

1311335 

06-Dec-13 

Qual 

Qual 

J Analyte detected below quantitation limits NO Not Detected at the Reporting Limit Page 6 ofl4 
0 RSD is greater than RSD!imit P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 

Hall Environmeltltal Analysis Laboratory, Inc. 
1311335 

06-Dec-13 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Wellll-7-13 

Sample ID 5mL rb 

Client ID: PBW 

Prep Date: 

SampType: MBLK 

Batch ID: R14754 

Analysis Date: 11/12/2013 

Analyte 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1 ,2,4· Trimethylbenzene 

1 ,3,5· Trimethylbenzene 

1 ,2-Dichloroethane (EDC) 

1 ,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1 ,2-DCE 

cis-1 ,3-Dichloropropene 
1 ,2-Dibromo-3-ch!oropropane 

Dibromochloromethane 

Dibromomethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloropropane 

1 ,3-Dichloropropane 

2,2-Dichloropropane 

Qualifiers: 

Result PQL 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 4.0 

ND 4.0 

ND 10 

ND 1.0 

ND 1.0 

ND 1.0 

ND 3.0 

ND 10 

ND 10 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 3.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 1.0 

ND 2.0 

Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDiimit 

R RPD out~ide accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value 

TestCode: EF'A Method 82608: VOLATILES 

RunNo: 14754 

SeqNo: 424550 Units: 119/L 

SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

"\ID Not Detected at ~1e Reporting Linlit Page 7 of 14 
P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
WO#: 1311335 

Hall Environmental Analysis Laboratory, Inc. 06-Dec-13 

Client: Western Refining Southwest, Inc. 

Project: Injection Well 11-7-13 

Sample ID 5mL rb SampType: MBLK TestCode: EPA Method 82608: VOLATILES 

Client ID: PBW Batch ID: R14754 Run No: 14754 

Prep Date: Analysis Date: 11/12/2013 Seq No: 424550 Units: J.19/L 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

1, 1-Dichloropropene ND 1.0 

Hexachlorobutadiene ND 1.0 

2-Hexanone ND 10 

lsopropylbenzene ND 1.0 

4-lsopropyltoluene 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-Tetrachloroelhane 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 NO 1.0 

1,1 ,2-Trichloroethane ND 1.0 

Trichloroelhene (TCE) ND 1.0 

Trichlorofluoromelhane ND 1.0 

1 ,2,3-Trichloropropane ND 2.0 

Vinyl chloride NO 1.0 

Xylenes, Total ND 1.5 

Surr: 1 ,2-Dichloroethane-d4 10 10.00 102 70 130 

Surr: 4-Bromofluorobenzene 10 10.00 104 70 130 

Surr: Dibromofluoromethane 9.9 10.00 99.0 70 130 

Surr: Toluene-<l8 9.6 10.00 95.9 70 130 

Qualifiers: 

* Value exceeds Maximwn 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 NO Not Detected at the Reporting Limit Page 8 of14 
0 RSO is greater than RSDiimit P Sample pH greater than 2 for VOA and TOC only. 

R RPO outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 

Hall Environme111tal Analysis Laboratory, Inc. 
1311335 

06-Dec-13 

Client: 

Project: 

Westt:rn Refining Southwest, Inc. 

Injection Well 11-7-13 

Sample ID mb-10311 

Client 10: PBW 

Prep Date: 11/13/2013 

SampType: MBLK 

Batch ID: 10311 

Analysis Date: 11/14/2013 

Analyte 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethythexyl)phthalate 

4-Bromophenyt phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 
1,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3 · -Dichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

Qualifiers: 

Result POL 

ND 10 
NO 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
NO 10 
ND 10 
ND 10 
ND 40 
ND 10 
ND 10 
ND 10 
NO 10 
ND 10 
ND 10 
NO 10 
NO 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
ND 10 
NO 10 
ND 20 
ND 10 
ND 20 
ND 20 

* Value exceeds Maximum Contaminant Level. 

E Value above quantitatJon range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSDlimit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

SPK value 

TestCode: Ef»A Method 8270C: Semivolatiles 

RunNo: 14823 

SeqNo: 427181 Units: 1-19/L 

Si=>K Ref Val %REC Lowlimit High limit %RPD RPDLimit Qual 

B Anal)1e detected in the associated Method Blank 

1-1 Holding times fo" preparation or analysis exceeded 

NO Not Detected at tbe Reporting Limit Page 9 of14 
P Sample pl-1 great•:r than 2 for VOA and TOC only. 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Wellll-7-13 

Sample ID mb-1 0311 

Client ID: PBW 

Prep Date: 11/13/2013 

SampType: MBLK 

Batch ID: 10311 

Analysis Date: 11/14/2013 

TestCode: EPA Method 8270C: Semivolatiles 

RunNo: 14823 

SeqNo: 427181 Units: pg/L 

WO#: 1311335 

06-Dec-13 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-od)pyrene 

lsophorone 

1-Methylnaphlhalene 

2·Melhylnaphlhalene 

2·Methylphenol 

3-+4·Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Pyridine 

1 ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Surr: 2-Fiuorophenol 

Surr: Phenol-d5 

Surr: 2,4,6-Tribromophenol 

Surr: N~robenzene-d5 

Surr: 2-Fiuorobiphenyl 

Surr: 4-Terphenyl-d 14 

Qualifiers: 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
100 

80 
140 
65 

59 

72 

Value exceeds Maximum Contaminant Level. 

E Value above quantitation range 

.l Analyte detected below quantitation limits 

0 RSD is greater than RSD!imit 

R RPD outside accepted recovery limits 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 

10 
10 

10 
10 

10 
10 

10 

S Spike Recovery outside accepted recovery limits 

200.0 

200.0 

200.0 

100.0 

100.0 

100.0 

51.9 

40.2 

70.2 

65.0 

58.9 

71.7 

22.7 

23.4 

23.3 

36.8 

38.3 

52.1 

98 

74.9 

111 

111 

110 

116 

8 Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 
p Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 

Page 10 of14 



QC SUMMARY REPORT 
Hall Environmel!ltal Analysis Laborator·y, Inc. 

Client: 

Project: 

W est{:m Refining Southwest, Inc. 

Injection Wellll-7-13 

Sample ID MB-10368 

Client ID: PBW 

Prep Date: 11/17/2013 

SampType: MBLK 

Batch ID: 10368 

Analysis Date: 11/18/2013 

TestCode: EPA Method 7470: Mercury 

RunNo: 14874 

SeqNo: 428799 Units: mg/L 

WO#: 1311335 

06-Dec-13 

Analyte Result PQL SPK value SI=>K Ref Val %REC lowlimit High limit %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 NO Not Detected at the Reporting Limit Page 11 of 14 
0 RSD is greater than RSDlimit P Sample pH great•!!" than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



QC SUMMARY REPORT 
WO#: 

Hall Environmental Analysis Laboratory, Inc. 
1311335 

06-Dec-13 

Client: 

Project: 

Western Refining Southwest, Inc. 

Injection Wellll-7-13 

Sample ID 

Client ID: 

Prep Date: 

MB-10290 

PBW 

11/12/2013 

SampType: MBLK 

Batch ID: 10290 

Analysis Date: 11/1212013 

Analyte Result PQL SPK value 

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. 

E Value above quantitation range 

J Analyte detected below quantitation limits 

0 RSD is greater than RSD!imit 

R RPD outside accepted recovery limits 

S Spike Recovery outside accepted recovery limits 

TestCode: EPA 60108: Total Recoverable Metals 

RunNo: 14747 

SeqNo: 424481 

SPK Ref Val %REC Lowlimit 

Units: mg/L 

High limit %RPD RPDLimit Qual 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit Page 12 of 14 
P Sample pH greater than 2 for VOA and TOC only. 

RL Reporting Detection Limit 



QC SUMMARY REPORT 
Hall Environmental Analysis Laboratory, Inc. 

Client: 

Project: 

Sample ID mb-1 

Client ID: PBW 

Prep Date: 

W este:m Refining Southwest, Inc. 

Injection Wellll-7-13 

SampType: mblk 

Batch ID: R14690 

Analysis Date: 11/8/2013 

TestCode: 5111123208: Alkalinity 

RunNo: 1 IJ690 

SeqNo: 422856 Units: mg/L CaC03 

WO#: 1311335 

06-Dec-13 

Analyte Result PQL SPK value SPK Ref Val %REC Lowlimit Highlimit %RPD RPDLimit Qual 

Total Alkalinity (as CaC03) ND 20 

Qualifiers: 

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

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

J Analyte detected below quantitation limits \ID Not Detected at the Reporting Limit Page 13 of 14 
0 RSD is greater than RSDiimit P Sample pH great•:r than 2 for VOA and TOC only. 

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. 

Client: 
Project: 

Western Refining Southwest, Inc. 

Injection Wellll-7-13 

Sample ID MB-10275 

Client 10: PBW 

Prep Date: 11/11/2013 

SampType: MBLK 

Batch 10: 10275 

Analysis Date: 11/12/2013 

TestCode: SM2540C MOD: Total Dissolved Solids 

RunNo: 14748 

SeqNo: 424374 Units: mg/L 

WO#: 

Analyte Result PQL SPK value SPK Ref Val 'loREC LowLimit HighLimit %RPD RPDLimit 

Total Dissolved Solids NO 20.0 

Qualifiers: 

* Value exceeds Maximum Contaminant Level. B .t\nalyte detected in the associated Method Blank 

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

1311335 

06-Dec-13 

Qual 

Analyte detected below quantitation limits NO Not Detected at the Reporting Limit Page 14 of 14 
0 RSD is greater than RSDiimit P Sample pH greater than 2 for VOA and TOC only. 

R RPD outside accepted recovery limits RL Reporting Detection Limit 

S Spike Recovery outside accepted recovery limits 



Hall Envtttmmenta/AIIaly.sis Labo•alor) 

4901 Hawki"' NE 

:-:

HALL 
ENVIRONIIENTAL 
ANALYSIS 
LABORAntRY 

.Albuquerque, NM.mos Sample Log-In Check List 
TEL: 505-3-15-3975FAX: 505-!W'-4101 

Website·: www.hallelfVircmmmtlllcom 

Client Name: Westem Refining Southw Work Order lfumber: 1311335 

\ 
Received by/date:~..L)+-\Y-l---1t~2\-\-----\\--\-\ -H\ Do~-<6.1J+/j..l.l ")~_ 
logged By: AshlrtGallegoJ 11/8/201310:1:lO:OOAM 

Completed By: i~lley Gallegos 11/8/2013 2:1 :5:08 PM .......... H\& 11/o&/13 

4. Was an atlempt rnade to cool the samples? 

5. Were al samples received at a temperature af >O• C to 8.1l"C 

6. Sample(s) in proa~er oontainer(s)? 

7. Sufficient sample volume for indicated test{s)? 

8. Are samples (axcept VOA and ONG) properly preserved? 

9. Was preservative added to bottles? 

1 O.VOA vials have z1:tro headspace? 

11. Were any samplt~ containers received broken? 

12.Does paperwork match bottle labels? 
(Note discrepancies on chain of custody) 

13. Are matrices co"ectly Identified on Chain of Custody? 

14. Is it clear what ar1alyses were requested? 

15. Were all holding 1~mes able to be met? 
(If no, notify custl,mer for authorization.) 

Special Handllnsr Cff appllcableJ 

16. Was client notifiEd af all discrepancies with lt118 order? 

Datet. 

Yes 0 
Yea~ 

~ 

Yes~ 

Yes~ 

Yes~ 

Yes~ 

Yea !ill 
Yes 0 

Yes~ 

Yes 0 

Yes~ 

Yes !ill 
Yes~ 
Yea !ill 

Yes 0 

No 0 
No 0 

NoD 

NoD 

NoD 

No 0 
No 0 
No~ 

No 0 
No~ 

No 0 

No 0 
No 0 
No 0 

No 0 

RcptNo: 1 

Not Present ~ 

Not Present 0 

NAO 

NoVOA Vials D 

# of preserved 
bottles checked\ 4 . 

forpH: ~ ~ 
or unless n,oted) 

Adjusted ~ 

~w. ¥ 
Person Notified: .,I .... ,;,;,· ..;.,.;;,;;;;;;.;;;.;;..;..;...;.;;..;.._ 

=~I·· :. :.:: VIa: 0 eMail [] Phone 0 Fax D In Person 

17. Additional remarks: 
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Client: 

D Other 

Matrix I Sample Request ID 

~ HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

'rNWW.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

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

serves as notice of this poalbHity. Any sub-oorrtracted data wll be clearly notated on 1he analytical report 
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3.0 Introduction 

Purpose 4:»f Document 

The purpose of this Quality Assumnce Plan is tc' formally document the quality assurance 
policies and procedures of Hall Environmental .Analysis Laboratory, Inc. (HEAL), for the 
benefit of its · employees, clients, and accrE~iting 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 

The objtM;tive of HEAL is to achieve and maintain excellence in environmental testing. 
This is a:tccomplished by developing, incorporating and documenting the procedures and 
policies specified by each of our accrediting authorities and outlined in this plan. These 
activities, are carried out by a laboratory staff ttuat is analytic competent, well-qualified, 
and highly trained. An experienetKt management team, kno edgeable in their area of 
expertisE~. monitors them. Finally,. a comprehensive qu · ranee program ~~overns 
laborato1y practices and ensure!S that the nnalytical results are valid, defensible, 
reproduc:ible, reconstructable and c>f the highest c~u2·".:. 

HEAL ee1tablishes and thoroughly documents its ,: · ~ to ensure that all data generated 
and proc:essed will be scientificall~f valid and of kno ·. nd documented quality. !Routine 
laborato1y activities are detailed in meth ·~c stanctard operating procedures (SOP). 
All data reported meets the applic:able uirem · ts for the specifiC method or methods 
that· are referenced, ORELAP, TCEQ, 'A, cr t specific requirements and/ctr State 
Bureaus. In the event that these Jiequirem ever in contention with each other, it is 
HEAL's policy to always follow ost prudent requirement available. For specific 
method requirements refer to :AL's tanda1rd Operating Procedures (SOP's), EPA 
methods, Standard Methods 20 ition STM methods or state specific methods. 

HEAL management ensures that this document is correct in terms of required a1ccuracy 
and data reproducibility, and that the procedures• contain proper quality control measures. 
HEAL management additionally ensures that all ·~uipment is reliable, well-maintained and 
appropri;e~tely calibrated. The pn:>cedures and practices of the laboratory are geared 
towards not only strictly following our regulatory r~uirements but also allowing the 
flexibility to conform to client specH1c specifications. Meticulous records are maintained for 
all samples and their respective analyses so that results are well-documented and 
defensible in a oourt of law. 

The. HEAL Quality Assurance/Qus1lity Control Officer (QAIQCO) and UP,per management 
are responsible for supervising and administering this quality assurance program, and 
ensuring each individual is retiponsible for its ·proper implementation. All HEAL 
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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 in all operations. Under no 
circumstance is the willful act or fraudulent manipulation of an lytical data condoned. Such 
acts must be reported immediately to HEAL management. R rted acts will be assessed 
on an individual basis and resulting actions could result in dis I. The laboratory staff is 
encouraged to speak with lab managers or senior mana · they feel that there are 
any undo commercial, financial, or other pressures, which m t adversely affect the 
quality of their work; or in the event that the~· ·. that data quality has been 
compromised in any way. HEAL's Quality Assu ality Control Officer is available if 
any analyst and/or manager wishes to ano. nym .report any suspected or known 
breaches in data integrity. ', 

Understanding the importance of m::@.. cu . mer requirements in addition to the 
requirements set forth in statutory and ulato requirements, HEAL shall periodically 
seek feedback from customers and the feedback in order to initiate 
improvements. 

All proprietary rights and client i at HEAL (including national security concerns) 
are considered confidential. No i . n 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 managen:Jent 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 CO~Jtinually evaluated to identify possible 
improvements and to ensure that appropriate communicatio.n processes are taking place 
regarding the effectiveness of the management system. HEAL shall ensure that the 
integrity of the quality system is maintained when changes to the system are planned and 
implemented. 
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This is a controlled document. Eac:h copy is assigned a unique tracking number and when 
released to a client or accrediting agency the QJVQCO 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. 
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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 botb 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 wei 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? an inorganic section and a 
·microbiology section. Each section has a designated rltechnical directo.r. The 
technical directors report directly to the laboratory r, who oversees all 
operations. 

Certifications 

ORELAP- NELAC Oregon PrimaJY a~uttiorlly. 
TCEQ- NELAC Texas Secondary acc~ority. 
The Arizona Department of H . . Serwces 

· 'fj!c ~~·· 
The New Mexico Drinking Wa~~ 

See our website at www.hallenvironmental.com or the QA Office for copies of 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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Personmtl 

HEAL m~magement ensures the competence ,of all who operate equipment, perform 
environmt!ntal tests, evaluate resuH:s, and sign test reports. Personnel performing specific 
tasks shall be qualified on the basis of appropriate education, training, experience and /or 
demonstnded skills. 

HEAL ensures that all personnel are aware of the relevance and importance of their 
activities ;:md how each employee cX>ntributes to 1he achievement of the objectives defined 
throughoLit this document. 

All personnel shall be responsible~ for complying with HEAL's quality assurance/quality 
eontrol re,quirements that pertain tell their techni~ll function. Each, technical staff member 
must havt! a combination of experit:tnce and edw::ation to adequately demonstrate specific 
knowledgla of their particular function and a geneml knowledge of laboratory operations, test 
methods, quality assurance/quality cX>ntrol procedures, and records management. 

All emplo)rees' training certificates and diplomas a1re kept on file with demonstrations of 
capability for each method they perfiorm. An Orga1raizational c~-_ can be found at the end 
of this sec~ion and a personnel list is: available in the current Co o_llecl Document Lctgbook . .. -

Labor.atory Director 

The Laboratory Director is responsible for o technical direction and business 
leadtnship of HEAL The Laboratory Mar1age • W:le Project Manager and Quality 
Assurance/Quality Control _Offit::er rep~--~ly to Me Laboratory Director. Slomeone 
with a minimum of 7 years of directly lat _ erience and a bachelor's degree in a 
scientific or engineering discipline sh fill ~n position. · 

-~-

Labor.atory Manager/Lead T~ca'firectar 

. The Laboratory Manager ~~ercise day-to-day superv1s1on of laboratory 
open:rtions for the appropriate~ fields of accreditation and reporting of results. The 
Labo,ratory Manager shall be 4experienced in the fields of accreditation for which the 
laboratory is approved or seeking accreditatilon. The Laboratory Manager shall certify 
that personnel with appropriate educational and/or technical background perform all 
tests for which HEAL is accredited. Such cel'1~fication shall be documented. 

The !Laboratory Manager shall monitor standards of performance in quality control and 
quality assurance and monit1:>r the validi~, of the analyses performed and data 
generated at HEAL to assure mliable data. 

The Laboratory Manager is re~sponsible for the daily operations of the laboratc»ry. The 
LabCJ,ratory Manager is the lead technical din!ctor of the laboratory and, in con.iunction 
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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 method.s, 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 strategic planning for the future of 
the company. Other duties include assisting in establishing laboratory policies that lead 
to the fulfillment of requirements for various certification . rograms, assuring that all 
Quality Assurance and Quality Control documents are · . and approved, and 
·assisting in conducting Quality Assurance Audits. 

The laboratory manager addresses questions or complaints cannot be answered 
by the section managers. . Q. ·· 
The Laboratory Manager shall have a bach.elo ree in a chemical, environmental, 
biological sciences, physical sciences or enginee field, and at least five years of 
experience .in the environmental ae· representative inorganic and organic 

· analytes for which the laboratory see or rna ins accreditation. 
. . 

Quality Assurance Quality c~omcer 

The Quality Assurance/Qu Con · I Officer (QA/QCO) serves as the focal point for 
QA/QC and shall be respo r 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 analytical test methods for which 
data review is performed and have documented training and/or experience in QA/QC 
procedures and in the laboratory's quality system. The QNQCO will have a 
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minimum of a BS in a scientific or related field and a minimum of three )'ears of 
related experience. 

ThE~ QA/QCO shall schedule~ and conduct internal audits as per the lntermll Audit 
SOP at least annually, monitor and trend Gorrective Action Reports as per the Data 
Validation SOP, periodically review control! charts for out of control conditions, and 
initiate any appropriate corrective actions. 

ThEt QA/QCO shall oversee the analysis of proficiency testing in accordance with our 
sta1ndards and monitor any CCtrrective actions issued as a result of this testing. 

ThE~ QA/QCO reviews all standard operating procedures and statements of work in 
order to assure their accuracy and cxmpliance to method and regulatory 
requirements. 

ThE~ QA/QCO shall be responsible for main1aining and updating this quality ma:mual. 

Projec~t Managers ~·- _ 

The mle of the project managEtr is to act as a liaiso · n HEAL and our clients. 
The Project Manager updates, clients on the status of pro in-house, prepares 
quotations for new work, and is responsible for 's marketing effort. 

All new work is assessed b)r the Project er and reviewed with the other 
managers so as to not exceecl the laborato1y's · city. In events where employee 
scheduling or current workload is su:et.w wo cannot be incorporated without 
missing hold times, the Project Mana has • rity to re--schedule projects. 

. . < ~.· 

It is also the duty of the project man ~ rk with the Laboratory Mana!~er and 
QA/ClCO to_ insure that befo11 ,-w work is undertaken, the resources required and 
accn:tditations requested are ailabl ,

1
to mee1t the client's specific needs. 
•: 

Additionally, the Project Mana 'initiate the review of the need for new analytical 
procE~dures and methods, and perfonn a final review of some analytical results. The 
Proje1ct Manager provides technical support Ito customers. Someone with a minimum 
of 2 years of direcUy 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 HEAL who exercise day-to
day supervision of laboratory operations for the appropriate fields of accreditation and 
repo1ting of results for their· deparbnent within HEAL. A Technical Director'~• duties 
shall include, but not be limitt:.d to, monitoring standards of perfonnance in quality 
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control and quality assurance, monitoring the validity of the analyses performed and 
the data generated in their sections to ensure reliable data, overseeing training and 
supeNising departmental staff, scheduling incoming work for their sections, and 
monitoring laboratory personnel to ensure that proper procedures and techniques are 
being utilized. They supeNise and implement new Quality Control procedures as 
directed by the QAIQCO, update and maintain quality control records including, but not 
limited to, training forms, IDOCs, ADOCPs, and MDLs, and evaluate laboratory 
personnel in their Quality Control activities. In addition, technical directors are 
responsible for upholding the spirit and intent of HEAL's data integrity procedures. 

As Technical Directors of their associated section, they review analytical data to 
acknowledge that data meets all criteria set forth for good Quality Assurance practices. 
Someone with a minimum of 2 years 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. 

Section Su~rvisors 

Section SupeNisors are full time membersfi· t HEAL who exercise day-to-day 
supervision of laboratory operations for the p riate fields of accreditation and 
reporting of results for their department · · EAL. Section Supervisors report 
directly to their technical director. A Section Sup 'sor's duties shall include, but not 
be limited to, monitoring standards rmance in quality control and quality 
assurance, monitoring the validity oft anal s performed and the data generated in 
their sections to ensure reliable data, erseei training and supervising departmental 
staff, scheduling incoming work for the1 · ns, and monitoring laboratory personnel 
to ensure that .proper proced and techniques are being utilized. They supervise 
and implement new Quality ontrol rocedures as directed by the QA/QCO, update 
and maintain quality control ords i luding, but not limited to, training forms, I DOCs, 
ADOCPs, and MDLs, and e laboratory personnel in their Quality Control 
activities. In addition, Section SupeNisors are responsible for upholding the spirit and 
intent of HEAL's data integrity procedures. Section SupeNisors update their Technical 
Director on the status and needs of their departments and submit all Quality Control 
documents to their technical director for their review, approval and signature. 

As section supervisors, they review analytical data to acknowledge that data meets all 
criteria set forth for good Quality Assurance practices. Someone with a minimum of 2 
years of experience in the environmental analysis of representative analytes for which 
HEAL seeks or maintains accreditation and a bachelor's degree, or equivalent 
experience in a scientific or related discipline should fill this position. 
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Health and Safety I Chemical t11ygiene Offict1r 

Refe1r to the most recent versio1n of the Healti1 and Safety and Chemical Hygiene Plans 
for the roles, responsibilities, and basic reqlJiirements of the Health and Safety Officer 
(H&SO) and the Chemical Hyg:iene Officer (GHO). These jobs can be executed by the 
samte employee. 

Analya•t I, II and Ill 

Analysts are responsible for the analysis of "arious sample matrices including, but not 
limit•td to, solid, aqueous, and air, as well as the generation of high quality data in 
acco,rdance with the HEAL StOPs and QAfQC guidelines in a reasonable time as 
prescribed by standard turnaround schedule~; or as directed by the Section Manager or 

· Labc1ratory Manager. 

Analysts are responsible for making sure all data generated is entered in the database 
in the correct manner and the raw data il; reviewed, igned and delivered to the 
appropriate peer for review. An· analyst rep,orts daily to e section manager and will 

. inform them as to material neEtds of the sedtion specifical pertaining to the analyses 
performed by the analyst. Additional dutieu may i par:ation of samples for 
analysis, maintenance of lab instruments or equipment, a cleaning and providing 
technical assistance to lower IE!Vellaboratory s~. 

. ~ .. 

The senior analyst in the se1::tion may be a · to perform supervisory duties as 
relat,ed to operational aspects of the section. Th alyst may perform all duties of a 
lab ttechnician. ~~·. . 

The position of Analyst is a full or p ·. timE~~-ourly position and is divided into three 
levels, Analyst I, II, and Ill. All employ ·lea into an Analyst position at HEAL must 
begitr1 as an Analyst I and ~e ,_ there at n minimum of three months regartlless of 
their education and experie · t. An t I must have a minimum of an AA in at related 
field or equivalent experi 'ce ( ivaler1t experience means years of related 
expetrience can be substitut • the edlucation requirement). An Analyst I is 
responsible for analysis, instrument operation, including Calibration and data i-eduction. 
Analyst II must have a minimum of an AA in a related field or equivalent exJ,erience 

··· and must have documented and demonstrated aptitude to perform all functions of an 
Analyst II. An Analyst II is responsible for thEt full analysis of their test methods, routine 
inst11ument maintenance, purc:hase of comaumables as dictated by their T1achnical 
Dire4::tor, advanced data reduction, and basic data review. Analyst II may also assist 
Analyst Ill in method development and, as dictated by their Technical Director, may be 
responsible for the review an1:t/or revision of their method specific SOPs. Analyst Ill 
mus1t have Bachelors degree or equivalent elCperience and must have documented and 
demonstrated aptitude to perform all functions of an Analyst Ill. An Ana~rst Ill is 
responsible for all tasks completed by an ,4~naly~t I and II as well as advanced data 
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review, non~routine instrument maintenance, assisting their technical director in basic 
supervisory duties and method development. 

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 he computer. The sample 
control manager also checks the samples against the ch ~f-custody for any sample 
and/or labeling discrepancies prior to distribution. · 

The sample control manager is responsible for sending o samples to the sub-
contractors along with the review and shippi field sampling bottle kits. The 
sample control manager acts as a liaison b he laboratory and field sampling 
crew to ensure that the appropriate analytica is assigned. If a discrepancy is 
noted, the sample control manager or sample c ian will contact the customer to 
resolve any questions or problems. le con ol manager is an integral part of 
the customer service team. 

This position should be filled by someo a high school diploma and a minimum of 
2 years of related experience rn also be filled by a senior manager. 

Sample Custodians "·~"·(;• 

Sample Custodians work directly under the Sample Control Manager. They are 
responsible for sample intake 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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Samplt:t Disposal Custodian 

The sample disposal custodian is respons,ible for characterizing and dispc,sing of 
samples in accordance to the most recent version of the sample disposal SOP. The 
sam1>le disposal custodian colilects waste fn>m the laboratory and transports it to the 
disp()sal warehouse for storage~ and eventual disposal. The sample disposal custodian 
is re:sponsible for maintaining the disposal warehouse and following the requirements 
for documentation, integrity. chemical hygiene and health and safety as set forth in the 
vario·us HEAL administrative SOPs. The sample disposal custodian is responsible for 
oven~eeing any laboratory technicians emplo~fed at the disposal warehouse. 

This position should be filled b)r someone witl1 a high school diploma and a miniimum of 
1 year of related experience. 

Bookktteper 

The Bookkeeper is responsible for the preparation of qua rly financials and quarterty 
payroll reports. The bookkeeper monitors pa)rables, · les. deposits, pays all bills . 
and maintains an inventory of l:tdministrative supplies. per completes final 
data package assembly and ovtersees the consignment of final ports. The Bookkeeper 
a8sis.ts in the project management of drinking!epliance samples for NMED and 
NMEFC and any other tasks us assigned b ratory Manager. This position 
should be filled by someone w":h a degree i.n a ting or a minimum of a high school 
diploma and at least 4 years of directly related e . nee. 

~~-, . ·. 
!ff lal 

Adminiistrative Assistant ~~ .. 1 . 
The .Administrative Assistant is nsibtf't~~ aiding administrative staff in tasks that 
include but are not limited to: pro~sing and consignment of final reports, and the 
generation of client specific · re ... ~.d. s.. ,ets. This position should be filled by sc>meone 
with ;:a minimum of a high sch ,.P,.!e,l , a. . · · 

~'~ '~~·' · .. 

IT Spec:ialist 

The IT Specialist is responsible for the induction and maintenance of all h~nd and 
software technology not maintained through a service agreement. The IT Specialist 
follows the requirements of this document. all regulatory documents and th•~ EPAs 
Good Automated Laboratory Practices. This position should be filled by somec1ne with 
a de1gree in a computer related field, or at least two years of directly related 
experience. 

Delegations in the Absence of Ke)r Personnel 
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Planned absences shall be preceded by notification to the Laboratory Manager. The 
appropriate staff members shall be infonned 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 training. During this period 
the new personnel shall be introduced to the organization nd their responsibilities, as 
well as the policies and procedures of the company. Th shall also undergo on-the
job training and shall work with trained staff. They will be s wn required tasks and be 
observed while performing them. 

When utilizing staff undergoing training, appR' upervision shall be .dictated and 
overseen by the appropriate section tech · d' ctor. Prior to analyzing client 
samples, a new employee, or an employee to a procedure, must meet the 
following basic requirements. The SOP and Met . s) for the analysis must be read 
and signed by the employee indicati~· they read, understand, and intend to 
comply with the requirements of t doc ents. The employee must undergo 
documented training. Training is duct . by a senior analyst familiar with the 
procedure and overseen by the · · echnical Director. This training is 
documented by any means§ da.ppropriate by the trainer and section Technical 
Director, and kept on file in em yees file located in the QA/QCO's office. The 
employee must perform a su .. ful itial Demonstration of Proficiency (IDOC). See 
the current Document Cont k 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 detennine 
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. 

I DOCs are required for all new analysts and methods prior to sample analysis. I DOCs 
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 perfonned an I DOC and they 
have not performed the method and/or have not met the continuing DOC requirements, 
the analyst must perform an I DOC prior to resuming the test. 
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AIIIDOCs shall be documented through the Ulse of the certification form which can be 
found in the current Document Control Logbc»ek. IDOCs are performed by analyzing 
four Laboratory Control Spike~~ (LCSs). us,ing the results of the LCSs the~ mean 
recov,ary is calculated in the ap1:>ropriate repo1ting units and the standard deviations of 
the population sample (n-1) (in the same units) as well. as the relative percent 
differunce for each parameter of interest. ·when it is not possible or pertinent to 
detennine 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 corres,ponding acceptance criteria for precision 
and a1ccuracy in the test method (if applicabk~) 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 +/- ~~0% for calcu~:.ted recovery and <20% relative percent 
diffemnce based on the standard deviation will be utilized. If all parameters meet the 
acceptance criteria, the I DOC iEI successfully completed. If any one of the parameters 
do not meet the acceptance criteria, the performance is unacceptable for that 
parameter and the analyst munt either locatu and correct the source of the p1roblem 
and 11apeat the test for all parameters of interest or repeat the test for all parameters 
that flailed to meet criteria. Repeat failure, ht>Wever, confirms a general problem with 
the measurement system. If this occurs the source o~roblem must be identified 
and the test repeated for all par;ameters of intE1rest. . . .. . · · · 

New employees that do not have prior anstlysis experien ill not be allowed to 
perfo1rm analysis until they have1 demonstrated a · n to detail with minimal errors in 
the a:ssigned tasks. To ensure1 a sustained I I o uality performance among staff 
members, continuing demonstration of capab1 all be ·performed at least once a 
year. These are as an Annual [)ocumentatiol'11 of inued Proficiency (ADOCP). 

At le;ast once ·per year an ADOCP · ust t:l~mpleted. This is achieved by the 
acceJ,table performance of a blind mple ically by using aPT sample, lbut can 
be a single blind (to the analyst) s · by performing another IDOC, or by 
summarizing the data of fou~fJ8CUtiv. e li:lboratory control samples with acceptable 
levell!i of precision and accu .~th. limits are those currently listed in the LIMS for 
an LCS using the indicat est m . od(s).) ADOCPs are documented using a 
standard form and are kept on ·~. · ch am:tlyst's employee folder. 

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 tum around time is 
impo1tant, quality is put above t:tny pressure tc, complete the task expediently. Analysts 
are not compensated for pasning QC parameters nor are incentives given for the 
quan1tity of work produced. Data Integrity and ·Ethics training are performed on an 
annual basis in order to remind all emplo:fees of HEAL's policy on data quality. 
Emp,oyees are required to understand that any infractions of the laboratory data 
integ1ity procedures will result in a detailed investigation that could lead to very serious 
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consequences including immediate termination, debarment, or civiVcriminal 
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 Offiee. 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, and agree 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. Repetitive errors, complaints and 
audit findings serve as indicators that training has. been ineffective. When training is 

deemed to have been ineffective a brief review :.b .. ~. t trara .. ining process will be 
completed and a re-training conductad as soon as~ 
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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 f~eld sampling for any projects. · · · its are prepared and 
provided for clients upon request The sample kits contain the a · ropriate sampling 
containers (with a preservative when necessary), , blue ice (The use ot•blue Ice" by 
anyone except HEAL personnel is discouraged because it gen not maintain the appropriate temperature of 
the sample. If blue Ice is used, It should be completely frozen ti bf use, the sample should be chUied before 
packing, and special notice taken at sample receipt to be certain ulred temperature has been mairtained.), a 
cooler, chain-of-custody forms, plastic ~bble p, and any special sampling 
instructions. Sample kits are reviewed . r .. : ipment for accuracy and compleleness. 

Containers . · 

Containers which are sent out ing are purchased by HEAL from a commercial 
source. Glass containers are PA Cleaned" QA level 1. Plastic containers are 
certified clean when required. 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 
and done so rapidly to. minimize the risk of contamination. Vials that contain a 
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preservative are labeled appropriately. If the samples are stored with inappropriate 
preservatives, the laboratory ma1y not be able to accurately quantify the amount of the 
desired components. In this case1 re-sampling rnay be required. 

Refer Ito the current Login SOP and/or the current price book for detailed sample1 receipt 
and h~mdling procedures, appropriate preservation and holding time requiremenb;. 

Sample c:uatody 

Chain·-of-Cuatody Form 

A Chain-of-Custody (COC) form is used to prctvide a record of sample chronology from 
the field to receipt at the laboratory. HEAL's GOC contains the client's name, address, 
phone and fax numbers, the pmject name and number, the project manager's name, 
and the field sampler's name. It also identifies the date and time of sample collection, 
samplt~ matrix, field sample 10 number, number/volume of sample containers, sample 
tempe1rature upon receipt, and any sample preuervative infonnation. 

There is also a space to record the HEALID number assig to samples after 1they are 
receivt~d. Next to the sample infe>rmation is a l:ipace for the · nt to· indicate the desired 
analyses to be performed. TherEt is a section for the· c · icate the data package 
level a1s well as any accreditation requirements. Finally, there a section to track the 

· actual custody of the samples. The custody. s•~~· ntains lines for signatures, dates 
and tirnes when samples are relinquished and iv . The COC form also inc-Judes a 
space to record special sample related in 1ons, sampling anomalies, time 
constraints, and any sample disposal considerntion . . 

It is pa1ramount that all COCs arrive at @ .. L c~·. plete and accurate so that the samples 
can bEt processed and allocated for te · g in imely and efficient manner. A sample 
chain-l:>f-custody form can be found in tli - t Document Control logbook or on line 
at www.hallenvironmental.combt.. ·ffJ!fi'~~." . · 

Shoukl a specific project or eli the uue of an internal COC, advanced 
notification and approval must ed. The use of internal COCs are not patrt of 
our sumdard operating procedum. · 

Recei,ting Samples 

Samples are received by authorized HEAL personnel. Upon arrival, the COC is 
compatred to the respective samples. After the samples and COC have been· 
detem1ined to be complete and accurate, the sampler signs over the COC. The HEAL 
staff member in tum signs the chain-of-custody, also noting the current date, time, and 
samph:t temperature. This relinq[uishes custody of the samples from the sampler and 
delegsttes 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 
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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 10 
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 are reviewed prior to being 
distributed for analysis. · 

All samples received that are requested for compli:~ on the COC or by 
contract, will be identified as compliance samples in the LIM as to properly notify the 
analytical staff that they are to be analyzed in accordan e test method(s) as well 
as the compliance requirements. · . 

Samples are distributed for analysis based upq~·~~" ·.· .. · uested teSts. In the event that 
sample volume is limited and different departm t. HEAL are required to share the 
sample, volatile work takes precedence and will ·. ys be analyzed first before the 
sample is sent to any other department . is. 

Care will be taken to store samples i m laboratory contaminants, standards 
and highly contaminated samples. 

All samples that require therm~ ... r.·.e o:~Ttion shall be acceptably stored at a temperature 
range just above freezing to ~;~ un199 specified at another range by the SOP and 
Method ~;,., )0· . 

• ....~_,.:::~.0 <:"' -~.-· 

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 10, Client 10, 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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Dispo111al of Samples 

Sampl•es are held at HEAL for a minimum of thirty days and then transferred to the HEAL 
warehouse for disposal. Analyt~ical results are used to characterize their respective 
samplE~ contamination level(s) so that the pmper 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 det1ils regarding waste disposal. 

Waste drums are provided by 110 outside ag~~ncy. These drums are removed by the 
outsidEt agency and disposed of in a proper manner. 

The W41Stes that are determined to be non-haZlirdous are disposed of as non-ha~!':ardous 
waste in accordance with the Ch4:tmical Hygient:t 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 thodologie& or 20th edition 
Standard Methods. However, proprietary methods for cl nt specific samples are 
sometimes used. On occasion, multiple methods or multi revisions are used, in 
this event the SOP is written to include the requirements of all renced methods. The 
following tables list EPA and Standard Methods M umbers with their corresponding 
analytes and/or instrument classification. 

Drinking Watar(DW) Non-Potable W.llr (NPW) SOlidi (S) 

180.1 
NPW 

r:trN 
200.2 

NPW 

r:trN 

200.7 
NPW 

200.8 
r»> 

NPW 

245.1 
r»> 

NPW 

Procedure For Spectrochemical 
Recoverable Elements" 

"Detennination of Trace Elements in Waters and Wastes by 
Inductively Coupled Plasma-Mass Spectrometry." 

"Mercury (Manual Cold Vapor Technique)" 
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ow 

300.0 NPW 
s 
NPW 

413.2 s 

418.1 
NPW 

s 

504.1 ow 

524.2 ow 

552.3 ow 

624 NPW 

1311 s 

1311ZHE s 

1664A NPW 

3005A NPW 

3010A NPW 

30508 s 
ow 

3510C 
NPW 

3540 s 

3545 s 
NPW 

3665 s 

50308 NPW 

5035 s 

NPW 
60108 s 
7470A NPW 

"Detennination of Inorganic Anions by Jon Chromatography'' 

"Oil and Gr,ease" 

"Petroleum Hydrocarbons (Spectrophotometric, Infrared)" 

"EDB, DBCP and 123TCP in Water by Microextraction and 
Gas Chromatography" 
•Measurement of Purgeal:>le Organic Compounds in Water by 
Capillary c,olumn Gas Chromatography/Mass Spectrometry·" 

"Detennination of Haloao!tic Acids and Dalapon in Drinking 
Water by !on-Exchange Liquid-Solid Extraction and Gas 
Chromatography with an Electron Capture Detector" 

Appendix A to Part 136 Methods for O~~anic Chemical 
Analysis of Municipal andl Industrial W4rewater Method 62·4-
Purgeable~•" . 
"Toxicity Characteristic Lt:taching ... J 
•--roxicity Characteristic L•~achiru; Prooedu 

"N-Hexane Extractable ~~~M; Oil and Grease) and 
Silica Gel Treated N-Hex; · ctable Material) by 
Extraction ;:md Gravimetr~" 

"Acid Dige!;tion of 'l. ... lor Total Recoverable or Dissolved 
Metals for Analysii by FL t or ICP Spectroscopy" 

•Acid Dige!ition of ~t_samples and Extracts for Total 
Metals for Analysis B or ICP Spectroscopy" 
"Acid Dig ~ron otSedim~~nt, Sludge, and Soils" 

'~,funJI .. Separate .·. I Liquid-Liquid Extraction" 
''liOIIi!EIIl""' 

"Soxhlet E'ctraction" 
"PressurizE~d Fluid Extraction(PFE)" 

~~sulfuric Ac~id/Permanganate Cleanup" 

.. Purge-ancl-Trap for Aqu•~ous Samples" 

.. Closed-System Purge-a1nd-Trap and Extraction for Volatile 
Organics in Soil and Was1te Samples" . 

"lnductivell' Coupled Planma-Atomic Emission Spectrometr:v"' 

"Mercury i111 Liquid Waste (Manuai.Cold-Vapor Technique}" 
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7471A s 

NPW 

80218 s 

8015D 
NPW 

s 
NPW 

8081A s 
NPW 

8082 s 

82608 
NPW 

s 

8270C 
NPW 

s 

8310 
NPW 

s 
9060 NPW 

9067 
NPW 

s 
9095A s 

H-8167 
DW 

NPW 

Walkley/Biack s 
DW 

SM2320 B 
NPW 

SM2340B NPW 

ow 
SM2510B 

NPW 

SM2540 B NPW 

SM2540C 
DW 

NPW 

SM2540 D NPW 

r:Ntl 
SM4500-H+B 

NPW 

SM4500-NH3 NPW 

c s 

SM4500-Norg NPW 

c s 

"Mercury in Solid or Semisolid Waste (Manual Cold Vapor 
Technique)" 
"Aromatic and Halogenated Volatiles By Gas 
Chromatography Using Photoionization and/or Electrolytic 
Conductivity Detectors" 
"Nonhalogenated Volatile Organics by Gas Chromatography' 
(Gasoline Range and Diesel Range Organics) 

"Organochlorine Pesticides by Gas Chromatography" 

"Polychlorinated Biphenyls (PCBs) by Gas Chromatography" 

·''Volatile Organic Compounds by Gas Chromatography/ Mass 
Spectrometry (GCIMSt 

"Semivolatile Organic Compounds by Gas Chromatography/ 
Mass Spectrometry (GCJMsr 

"PolYnuclear Aromatic Hydrocarbons"\_ 

"Total Organic Carbon" ,-.. • 
"Phenolics (Spectrophotom~ MBTH ~h Distillation)" 

"Paint Filter Liquids Test"~ ~ , 
"Method 8167 Chlo~ To~ 
FOC/TOCWB •" ~ ... 
"Alkalinity" 

~' 
~ ~ ' ......... 

. "2340 HCVJI!ii~OS" 

"251 o cc\tct~· 
"Total Solids Dried at 103-105° C" 

"Total Dissolved Solids Dried at 1"80° C" 

•Total Suspended Solids Dried at 1 03-105° C" 

"pH Value" 

"4500-NH3" Ammonia 

"4500-Norg" Total Kjeldahl Nitrogen (TKN) 
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SM5210 B NPW "5210 B. 5-day BOD Tes1" 
SM5310 B rMI "531 0" Total Organic Carbon (TOC) 

NPW 
SM9223B ow 

"9223 EnZ)me Substrate Coliform Test" 

NPW 
"Determinative Chromatographic Separations" 80008 s 

NPW 
"Determinative Chromatographic Separations" aoooc s 

Criteria for S~tandard Operating ProCEidUres 

HEAL ha•~ Standard Operating Procedures (SOI0 s) for each of the test methods listed· 
above. These SOPs are based upc)n the listed methods .and detail the specific procedure 
and equipment utilized as well as the quality requirements n ssary to prove the integrity 
of the data. SOPs are reviewed 01r revised every twelve mo s or sooner if necessary. 
The review/revision is documented in the Master SOP L 11ed in the QA/QC Office. 

· All SOPs lire available in the LIMS under the Documents an enu. 
Hand written corrections or alterations to SOPs are not permitte . In the event that a 
correction is needed and a revision is not immed~issible, a corrective action report 
will be generated documenting the c:orrection or a · a·. , signed by the section Technical 
Director a11d the QA/QC Officer and will be scanned · e current SOP and will document 
the changte until a new revision is possible. , 

Controlled documenis such as calibration mma~nnS, analysis bench sheels, etc. are 
tracked a!; appendices in SOPs, through Cc1 .. · lied. Document Logbook with copies 
available through the LIMS or through the M · bound logbooks. 

~'!.I• 

Eac~ HEAL test method SOP ~~~u in,de or reference the following topics where 
applicable: ·~·~· .. "' 

Identification of the test methctd; 
Ap~,licable matrix or matrices; 
Limits of detection and quant~tation; 
Scctpe and application, includiing parametem to be analyzed; 
Summary of the test method; 
DefinHions; 
lnte1rferences; 
Safiety; 
Equipment and supplies; 
Reagents and standards; 
Sample collection, preservatic1n, shipment and storage; 
Quality control parameters; 
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. Calibration and standardization; 
Procedure; 
Data analysis and calculations; 
Method perfonnance; 
Pollution prevention; 
Data asseSiment 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 a:s criteria set forth in applicable analytical 
methodok,gy. Personnel who have been properly trained in their procedures perform the 
operation and calibration. Brief descriptions of the calibration processes for our major 
laboratory equipment and instruments are found bt~low. 

Thennome·ters 

The thermometers in the laboratt:>ry are used to measure the temperatures of the 
refrigeratc1rs, freezers, ovens, watter baths, incubators, hot blocks, ambient laboratory 
conditions, TCLP Extractions, diges1tion blocks, arid samples at the time of log-in. All NIST 
traceable thermometers are either rE!moved from use upon their documented expiration date 
or they are checked annually with il NIST -certified thermometer and a correction factor is 
noted on 1:1ach thermometer log. S•~ the most current Login SOP for detailed pro1::edures 
on this calibration procedure. , 

Data Log!gers are used to record refrigerator tempera hese data loggers are 
calibrated quarter1y with NIST-certifiE~d thermometE~rs. 

The NIST thermometer should be recalibrated at IE• five years or whenever the 
thermometer has been exposed to tEtmperature eXIt 

Refrigeraltors/Freezers ~t•' . · 

Each laboratory refrigerator or free~~er con Jermometer ·capable of measuring to a 
minimum 1precision of 0.1°C. The t ometers 11re kept with the bulb immersed in liquid. 
Each day of use, the temperatuli of t refri"erators are recorded to insure that the 
refrigerators are within the requir ·design range. Samples are stored separately from 
the standatrds to reduce the risk of : ation. 

See the current Catastrophic Failure1 SOP for the procedure regarding how to handle failed 
refrigerators or freezers. 

Ovens 

The oven~, contain thermometers graduated by "1° C. The ovens are calibrated quarter1y 
against NIST thermometers and che~cked each da:~ of use as required and in whate"er way 
is dictated by or appropriate for the method in use. 
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Analytical and Tabla 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 5 weights are calibrated by an external provider as 
required. The Class 5 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 ~ss in order to validate the 
calibration of 1he balance. The assigned valiiiiS, as well as ;.e. ~. checks, for the working 
weights are recorded in the balance logbook for each balance. 

. - - . 
-~,, 

. ·~ 

Instrument Calibration 

An instrument calibration Is the relationship betw ·known concentrations of a set of 
calibration standards introduced into an analytical ins ent and the measured response 
they produce. Calibration curve standa~rd repared series of aliquots at various 
known concentration levels from a p ary urea reference standard. Specific 
mathematical types of calibration techniqu are o ined in SW.S46 80008 and/or 8000C. 
The entire initial calibration must be perform · to sample analyses. 

The lowest standard in the calib~"must be at or below the required reporting llmft. 

Refer to the current SOP. to determ~inimum 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 perfonn 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. 

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 
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employed. The highest or lowest c:alibration point may be excluded for the purpose of 
narrowing the calibration range and meeting thEt requirements for a specific calibration 
option. Otherwise, unjustified exclusion of calibratk>n data is expressly forbidden. 

Analytical methods vary in QC a04::eptance criteria. HEAL follows the method ~specific 
guidelines for QC acceptance. The :specific acceptance criteria are outlined in the analytical 
methods atnd their corresponding SOPs. 

pH Meter 

The pH meter measures to a prec::ision 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 magm:ltic stirrer with a temperature sensor. :See the current pH SOP (SM45()() H+ B) 
for specific~ details regarding calibration of the pH probe. 

Other Anatlytlcallnstrumentation a1nd Equipmerut \ 

The conductivity probe is calibrated as needed andl check~en in use. 

Eppendor1: (or equivalent brands) pipettes are chec:?')vimetrically prior to use. 

Standards ,~ 

All of the ~~ource reference standards used~~ed from a reliable commercial ·vendor. 
A Certificatte of Analysis (CoA), whic:h ve · the ality of the standard, accompanies the 
standards from the vendor. The Certificat f is are dated and stored on file by the· 
Technical Directors or their desr lb. · andards are traceable to the National 
Institute of Standards (Nisn. salts are purchased and used as standards the 
certificate of purity must be obtain from t vendor and filed with the CoAs . 

.All standatrd solutions, calibration Cl~paratic,ns, and all other quality control scJiutions 
are labeled in a manner that can bet traced back to the original source reference standard. 
All source reference standards are Emtered into the LIMS with an appropriate description of 
the stand;:ud. Dilutions of the source referencet standard (or any mixes of the source 
standards) are fully tracked in the L.IMS. Standards are labeled with the date opened for 
use and with an expiration date. · 

As part 1Jf the quality assuranCE:l proredures at HEAL, analysts strictly adhere to 
manufactlJirer 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 acedmplished 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 ara 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 is placed in use, it shall be 
checked for leaks and the date put in use will be written in e instrument maintenance 
logbook. 

HEAL continuously monitors the quality of the reagent water an rovides the necessary 
indicators for maintenance of the purification syste~· · rder to assure that the quality of 
laboratory reagent water meets established criteri r al nalytical methods. The majority 
of HEAL methods utilize medium quality deionized t water maintained at a resistivity 
greater than 1MO in accordance with SM1080. · · . 

Reagent blank samples are also analyze . o e that no contamination is present at 
detectable levels. The frequency of re ent k analysis is typically the same as 
calibration verification samples. Refrigera ge blanks are stored in the volatiles 
refrigerator for a period of one wee~ analyzed and replaced once a week. 

. ~~~ 
·! 
·~ 

~~· L 
'+.£~ ' 
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8.0 Maintenanctt 

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 Item or Equipmj:mt 
Manufacturer 
Type of Instrument 
.Model Number 
Serial Number 
Date Rea~ived and Date Pia~ into Service 
Location c»f Instrument 
Condition of Instrument Upon Receipt 

For routin1e maintenance, the following information shall be included in the log: 

Maintenance Date 
Maintenance Description ~ 
Maintenance Performed by Initials 

A manufstcturer service agreement (or equivalent) covers most jor instrumentation to 
assure prompt and reliable response to maintEtn~eeds beyond HEAL instrument · 
operator c:apabilities. 

Refer to the current Maintenance, and TroubiEisho SOP for each section in the 

laboratory for further information. () 

,., 
(J 
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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 H~L and 
outlining their responsibiliti&s 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 QAIQCO. 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 elev~ted to the 
Laboratory Manager and the need for an investigation, analyst remediation, or termination 
will be detennined on a case-by-case basis. 

All reported lns1ances of ethical concern will be thorough'fn1:~ted and handled in a 
manner sufficient to rectify any breaches in data integrity ·· . emphasis on preventing. 
similar incidences from happening in the future. , 
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10.0 Quality Control 

Internal Qwality Control Checks 

HEAL utilizes various internal quality control chncks, including duplicates, matrix spikes, 
matrix spike duplicates, method bletnks, laboratory control spikes, laboratory control spike 
duplicates•, surrogates, internal standards, calibration standards, quality control charts, 
proficiency tests and calculated meetsurement 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 spikeu (LCS), Method Blanks (MB), and matrix 
spikes a111d matrix spike duplicates (MS/MSD) •=-re analyzed for every batch of' twenty 
samples. · 

When sample volume is limited on a test that l'equires an MSIMSD an LCSD ~shall be 
analyzed to demonstrate precision and accuracy nnd when possible a sample duplicate will 
be analyZied. . . ~, ... 

Duplicate~; are identical tests repeated for the same sa~ -atrix spike in ·c)rder to 
determine! the precision of the te•st method. A Relati~ DifferenCe (RPD) is 
calculated! as a measure of this precision. Unle icated in the SOP, the defauH 
acceptance limit is </= 20%. 

Matrix Spikes and Matrix Spike Dupllicates are spi•~ed · les (MS/MSD) that are evaluated 
with a known added quantity of a uargetE cog. This s to help determine the accuracy 
of the analyses and to determine .th1e matri ffectln analyte recovery. A percent r:ecovery 
is calcula1ed to assess the quality of the a racy .. · the event that the acceptance• criteria 
is not outlined in the SOP, a default limits · · 0% will be utilized. When an MSD is 
employed an RPD is calculated an en not indicated in the SOP shall be acceptable at 
<1=20%. 

When appropriate for the method, d Blank should be analyzed with each batch of 
samples processed to assess contamination levels in the laboratory. MBs consist cJf all the 
reagents measured and treated as they are with samples, except without the samples. This 
enables tl:.e laboratory to ensure clean reagents and procedures. Guidelines should be in 
place for iicoepting or rejecting data based on the level of contamination in the blank;. In the 
event that these guidelines are not dictated by tho SOP or in client specific work plans, the 
MB shouhj be less than the MDL reported for the etnalyte being reported. 
A Labora1tory Control Spike and Laboratory Clontrol Spike Duplicate (LCSILCSD) are 
r:eagent blanks, free from the anaiJ(les of interest, spiked with verifted known amclunts of 
analytes clr a material containing known and veriified amounts of analytes. It is generally 
used to e1stablish intra-laboratory or analyst-spe~~c precision and bias or to assess the 
performance of all or a portion of thEt measurement system. Guidelines are outlined in each 
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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 and are known amounts of 
standard added to a test portion of a· sample as a reference for evaluating and controlling 
the precision· and bias of the applied analytical method. Refer to the appropriate Method 
and SOP for guidelines on pass/fail requirements for Internal Standards. 

Proficiency Test (PT) Samples are samples provided by an unbiased third party. They are 
typically analyzed twice a year, between five and seven months apart, or at any other 
interval as defined in the method SOP. They contain a pfEHjetermined 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 th~ same staff, methods, procedures, equipment, facil" and frequency of analysis 
as used for routine analysis of that analyte. When analyzing a T, HEAL shall employ the 
same calibration, laboratory quality control and acceptan · , sequence of analytical 
steps, number of replicates and other procedures as used when a yzing routine samples. 
PT results are reported as normal samples, within rking range of the associated 
calibration curve. In the event an analyte concentr ss than the PQL, the result shall 
be reported as less than the PQL. 

Wrth regards to analyzing PT Samples H not se d any PT sample, or portion of a 
PT sample, to another laboratory for any alysi r which we seek accreditation, or are 
accredited. HEAL shall not knowingly ·ve an PT sample or portion of aPT sample 
from · another laboratory for any analys hich the sending laboratory seeks 
accreditation, or is accredited. La ry management or staff will not communicate with 

· any individual at another laborato conce ing the PT sample. Laboratory management or 
staff shall not attempt to obtain th ssign 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 TN I, two 
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 fqr 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 
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Calibration Blanks (CCB) are run in conjunction with CCVs. Refer to the current method 
SOP for frequency and pass/fail req1uirements 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 intenral around the mean recovery. Any matrix 
spike, surrogate, or LCS re$ults outside of the control limits require further evaluation and 
assessmE~nt. This should begin with the compa1rison of the results from the samples or 
matrix spike with the LCS results. If the recoveries of the analytes in the LCS are outside of 
the contn:>l limits, then the problem may lie with the application of the extraction, with 
cleanup pfrocedures, or with the ch1romatographic procedure. Once the problem has been 
identified and addressed, corrective action may include reanalysis of samples or re
extraction followed by reanalysis. When the LC:S results are within the control limits, the 
issue may be related to the sample matrix or t1:> the use of an inappropriate extraction, 
cleanup, and/or determinative method for the matrix. If the results are to be used for 
regulatory compliance monitoring, then steps must be taken to demonstrate ~that the 
·analytes 4>f concern can be determined in the sample matrix at the levels of interest. Data 
generated. with laboratory control s:amples that htll outside of the established control limits 
are judged to be generated during ;:m "out-of-conltrol" situation. l"tlese data are considered 
suspect and shall be repeated or reported with qu:alif1ers. ~ 

Control limits are to be updated only by Technical Dire · ,· · ·on Supervisons or the 
Quality Assurance Officer. Control limits should be established a updated according to 
the requh·ements of the method bE~ing utilized. W e method does not specify, and 
control limits are to be generated or updated for. he follOwing guidelines shall be 
utilized. 

Limits should typically be generatecl utilizin~~t rec nt 20-40 data values. In order to 
obtain an even distribution across multipl nstru nts and to include more than a single 
day's wo11h of data, surrogate limms shou be ~~ erated using around 100 data values. 
The data values used shall not reuse values re included in the previous Control Limit 
update. The data values shall also a.teviewed by the LIMS for any Grubbs Outliers, and if 
identified, the outliers must be reo#ved~r to ~~nerating new Omits. The results used to 
update o:mtrol limits should me~. II oth QC criteria associated with the determinative 
method. For example, MS/MSD re · from. a GCIMS procedure should be generated 
from samples analyzed after a valid tune and a valid initial calibration that includes all 
analytes of interest. Additionally, no analyte should be reported when it is beyond the 
working range of the calibration currently in use. MSIMSD and surrogate limits should be 
generated using the· same set of extraction, cleanup, and analysis procedures. 

All generated limits should be evaluated for a~tpropriateness. Where limits have been 
establisht:td for MS/MSD samples, tlhe LCS/LCSD limits should fall within those limits, as the 
LCS/LCSD are prepared in a clean matrix. Sun·ogate limits should be updated using all 
sample types and should be evaluated to ensure that all instruments as ~!II as a 
reasonable dispersion across days are representt:td by the data. LCS/LCSD recovery limits 
should b4~ evaluated to verify that they are neither inappropriately wide nor unreasonably 
tight. Tht! default LCS/LCSD acceptance limits of 70-130% and RPD of 20% (or tho1se limits 
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specified by the method for LCSILCSD 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 section supervisor and primary 
analyst perfonning the analysis for possible trends and compared to the previous Control 
Charts. The technical director initials the control charts; indicating that they have been 
reviewed and that the updated Limits have been determined to be accurate 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 OAlQCO office. 

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

When updating surrogate control limits, all data, regardless · 
updated together and assigned one set of limits for the same m 

In the event that there are insufficient data points to update limits at are over a year old, 
the default limits, as established in the method or S · hall be re-instated. Refer to the 
requirements in SW-846 method 80008 and 8 further guidance on generating 
control limits. 

Calculated Measurement Uncertainty isoed an . ually using LCSs in order to 
determine the laboratory specific uncerta· a 'ated with each test method. These 
uncertainty values are available to our cl' ts upo request and are utilized as a trending 
tool internally to determine the effectiveness variables introduced into the procedure 

over time. ~-·· · 

Client Requested QC · ' . 

Occasionally certain clients will require C that is not deli1ed 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 
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(RIPD). HEAL requires th4~ RPD to fall within the 99% confidence interval Of 
es1tablished control charts ctr 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 Renultl X 1 00 
(Sample Result + [)uplicate Resu11t) 

Ac:curacy 

The· accuracy of an analysh~ refers to the1 difference between the caleulated value 
and the actual value of a measurement.. The accuracy of a laboratory 1resu1t is 
evaluated by comparing the measured amount of QC reference material recovered 
trom a sample and the known amount added. Control limits can be established for 
each analytical method and sample matrbc. Recoveries are. assessed to determine 
thE~ m.ethod effiCiency and/or the matrix effE~ct. 

Analytical accuracy is exprEtssed as the 'Percent Re 
parameter. A known amount of analyte is added to an 
·thE~ sample is prepared and subsequently ;analyze . 
percent recovery is: 

ery (%R) of an analyte or 
vironmental sample before 

uation used to c:alculate 

%Recovery = {(concen1ration• recovered)l(~on· added)} X 100 

*oramount ~ 
HEAL requires that the Peramt Re ery t1~l within the 99 % confidence interval of 
established control limits. A "alue t falls o ide of the confidence interval requires 
a warning and process evaluation. nfidence intervals are calculated by 
determining the mean and..-mple standard deviation. If control limits are not 
available, the range of B!ao 12 is Ulsed unless the specifiC method dictates 
otherwise. Percent Recov ·es ou de of this range mandate additional action such 
as analyses by Method rd Adlditions, additional sample preparation(s) 
where applicable, method changes, and out-of-control action or data qualification. 

DEttection Limit 

Current practices at HEAL define the De1ection Limit (DL) as the smallest amount 
that can be detected above the baseline noise in a procedure within 1:1 stated 
confidence level. 

HEAL presently utilizes an Instrument Dete~ction Limit (IDL), a Method Detection Limit 
(MDL), and a Practical QuEmtitation Limit (PQL). The relationship betweEm these 
le\rels is approximately 
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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 baseline noise. 

The MDL is a measure of the sensitivity of an analytical method. MDL studies are 
required annually for each quality system matrix, technology and analyte, unless 
indicated otherwise in the referenced method. An MDL detennination (as required in 
40CFR part 136 Appendix B) consists of replicate spiked samples carried through all 
necessary preparation steps. The spike concentration is three times the standard 
deviation of three replicates of spikes. At least seven replicates are spiked and 
analyzed and their standard deviation(s) calculated. Routine variability is critical in 
passing the 10 times rule and is best achieved by running the MDLs over different 
days and when possible over several calibration events. Standard Methods and 
those methods used for drinking water analysis must have MDL studies that are 
performed over a period of at least three days in order to include day to day 
variations. The method detection limit (MDL) can be .. +... lated using the standard 
deviation according to the formula: ... \; 

4\r">~};~~~~;,<· \ 

MDL = s * t (99%), 

where t (99%) is the Student's t-value for 
depends on the number of triais used in ca 
so choose the appropriate value according to th 

Number of Trial 
6 
7 

0 confidence interval. The t-value 
g the sample standard deviation, 
mber of trials. 

The calculated MDL must not s than 10 times the spiked amount or the study 
must be perfonned 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 ! 

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. 

Page 41 of 57 
Quality Assurance Plan 9.7 
Effective July 29th, 2013 



In the event that an analyte will not be reported less than the PQL, an MDL study is 
not required and a PQL che1ck shall be dcne, at least annually, in place of the MDL 
stllldy. The PQL check shall consist of a CtC sample spiked at or below the IPQL. All 
~mple-processing and analysis steps of the analytical method shall be included in 
thE! PQL check and shall bet done for eacm quality system matrix, technology, and 
an;~lyte. A successful check is one where the recovery of each analyte is within the 
established method acceptance criteria. When this criterion is not defined by the 
me~thod or SOP, a default limit of +1-50% shall be utilized. 

Quality C:ontrol Parametar Calculutlons 

Maan 

Th1:t sample mean is also known as the a1ithmetic average. It can be calcullated by 
adding all of the appropriate ·values togethnr, and dividing this sum by the number of 
values. 

Average = (l: xl) I~ 
X1 =: the value x in the lth trial 
n = the number of trials ~ 
Sta1ndard Deviation C) 
ThE~ sample standard deviatit:>n, rep by s, is a measure of dispersil)n. The 
dispersion is considered to ,.-e dHferem:e between the average and each of the . 
values Xi. The variance, can calculated by summing the squares of the 
diffi~rences and dividing the mber of differences. The sample standard 
de'.lriation, s, can be found by e square root of the variance. 

Standard deviation = s = lk.Q~ - averagel2 /(n -:- 1)) % ... 

Percent Recovery (LCS and LCSD) 

Percent Recove1ry =(Spike Sample Result> X100 
(Spike Added) 

Percent Recovery (MS, MSD1) 
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Percent Recovery = <Spike Sample Result- Sample Result) X 100 
(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 99% confidence interval around the mean 
r&CC)very. 

RPD (Relative Percent Difference) . 

Analytical precision iS expressed as a percentag~ef difference between the 
results of duplicate samples for a given analyst. Re · · . nt difference (RPD) is 
calculated as follows: .· 

RPD = 2 x Sam le Result- Du licate Resu 
(Sample Result + Duplicate Result) 

Uncertainty Measurements 

Uncertainty, as defined by I . r4 is the parameter associated with the result of a 
measurement that charact . · es.l. , dispersion of the values that could reasonably 
be attributed to the measu nt. . imately, uncertainty measurements are used to 
state how good a test resu ·'"'·" to allow the end user of the data to properly 
interpret their reported data. All procedures allow for some uncertainty. For most 
analyses, the components and estimates of uncertainty are reduced by following 
well-established test methods. To further reduce uncertainty, results generally are not 
reported below the lowest calibration point (PQL) or above the highest calibration 
point (UQL). Understanding that 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 estimating the overall uncertainty in the entire analytical 
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process by measuring the dispersion of values obtained from laboratory control 
samples over time. At leas1t 20 of the most recent LCS data points are gathered. 
Th•~ standard deviation(s) is calculated using these LCS data points. Since i1t can be 
asuumed that the possible eeitimated value!~ of the spikes are approximately normally 
distributed with approximate standard devintion(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 deviatio1n (s) and 95% confidence interval according! to the 
following formulae:· 

L(x-x)z 
s= r=c,.--~-

(n-1) 

Wbere: s =standard deviation 
x =number in series 
x = calculated mean of s:eries 
n =number of samples taken 

95% confidence = 2 x s 

EJuunple: Assuming that after gatlmring 20 of the most • ...,.IIIIIW"""S' results for Bromide, we ha.v•~ 
calt,Wated the standard deviations of the values and 8.(~ • ult of0.0326, our measurement of 
unc:ertaintyfor Bromide (at 95% eonfidence = 2 x s) i 

Total Nitrogen 

Total nitrogen is calculated as folio 

Langelier Saturation Index 

The Langelier Saturation lndlex (LSI) is calc:ulated as follows: 

Solids F~ctor (SF) =(Log10[TDS] -1) /10 
Ca Hardness Factor (HF) = Log1 O([Ga] x 2.497) - 0.4 
Alkalinity Factor (AF) == Log1 O[Aikalinity] 
Temp. Factor (TF) = -13.12 x Log10{°C + 273) + 34.55 
pHs (pH@ saturation) =(9.3 +SF+ TF)- (HF + AF) 
LSI= pH- pHs 
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Calibration Calculations 

1. Response Factor or Calibration Factor: 

RF= ((Ax)(Cie))/((A.)(Cx)) CF=(Ax)I(Cx) 

a. Average RF or CF 

b. Standard Deviation 
s = SQRT { [ :E (RF1- RFAve )2 ] I (n-1)} 

c. Relative Standard Deviation 

RSD =' s I RF AVE 

Where: 
Ax = Area of the compound 
Cx = Concentration of the compound 
At. = Area of the internal standard 
Cis = Concentration of the internal sta 
n = number of pairs of data 
RF1 =Response Factor (or other determ1 value) 
RFAve =Average of all the resP. factors~~ 
:E = the sum of all the individu - valu 

2. Linear Regression 

y=mx+b 

a. Slope (m) 

m =( nl:X1Y1 - (ni:x1)*(n:Eyi) ) I (n:Ex12 - (:Ex1)
2) 

b. Intercept (b) 

b =yAVE - m*(XA.ve) 

c. Correlation Coefficient (cc) 
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Or 
cc (r) =[(:Ew * :Ewxy) - (:Ewx * :Ewy)J i' (sqrt( ( [(l:w * :Ewr) - (l:wx * Lw1c)JI * [(:Ew 
* :Ewy2) - (:Ewy * l:wy}]}) )] 

d. Coefficient of Determination 

COD (r-2) = CC*CC 

Where: 
y = Response (Area) Ratio A:JAs 
x = Concentration Ratio CxiCis 
m :=slope 
b == intercept 
n =: number of replicate x,y pairs 
Xi == individual values for inde1:>endent variable 
Yi == individual values for depetndent variabiEt 
:E == the sum of all the individual values 
~~ = average of the x values; 
Yav.! = average of the y values; 
w == weighting factor, for equatl weighting w==1 

3. Quadratic Regression 

y=ax2 + bx+c 

a. Coefficient of Determinati 

' 

Where: COD (r') =( l:(YJ-y( {[}-1)/(n-jp)]* [l:(y~Y~"J}) /'£(y,.-y.,.)
2 

y = Response (Area) Rat1o A~'fAT~~rF!:' 
x = Concentration Ratio CxiCh 
a = x?- coefficient 
b = x coefficient 
c = intercept 
Yi =: individual values for each dependent vatriable 
Xi =: individual values for each independent variable 
Yaw.• = average of the y values 
n = number of pairS of data 
p = number of parameters in the polynomial equation (I.e., 3 for third order, 2 for 
sec:ond order) 
Yi == ((2*a*(Cx1C~a),.2)-bA2+b+(4*a*c))/(4a) 
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b. Coefficients (a,b,c) of a Quadratic Regression 

a = Scx2y>S<xx>-S<xy>S<xx2> I Scxx>S<x2x2dScxx2>]2 

b =Scxy>Scx2x2rScx2y>Scxx2> I S(xx>Scx2x2>-lScxx2>]2 

c = [(Iyw)ln] - b*[(Ixw)ln] - a*(l;(x2w)ln] 

Where: 
n = number of replicate x,y pairs 
x = x values 
y= yvalues 
w = s-2 I (IS-21n) 
S(xx) = (Ix2w) - [(txw)2 I n] 
Sexy> = (Ixyw) - [(txw)*~) I n] 
Scxx2> = (trw) - [~xw)*~) 1 n] 
Scx2y) = (Ix2yw) - [{D(w)*(Eyw) I n] 
8cx2x2> = (tx4w) - [(~)2 1 n] 
Or If unweighted calibration, w=1 
S(xx) = (Sx2) - [(Sx)2/ n] 
S(xy) = (Sxy) - [(Sx)*(Sy) I n] 
S(xx2) = (Sx3) - [(Sx)*(Sx2) I n] 
S(x2y) = (Sx2y) - [(Sx2)*(Sy) I n] 
S(x2x2) = (Sx4)- [(Sx2)21 n] 

Weighting 

Weighting of 1/x or 11~ is pennissib 
employed for quadratic calibrations. 
substituting x for 1/x or 1/x1

• 

Concentration Calculations 

r calibrations. Weighting shall not be 
weighting, use the above equations by 

On..Column Concentration for Average RRF Calibration using Internal Standard 

On-Column Concentration Cx =((Ax)(C18))J((~.)(RF"VE)) 

On-column Concentration for Average CF Calibration using External Standard 

On-Column Concentration Cx =(Ax)/(CFAVE) 

On..Column Concentration for Linear Calibration 

If determining an external standard, then exdude the A.. and C., for internal standards 
On-Column Concentration Cx = ((Absolute{[(Ax)l(~)] • b})lm) * C~a 
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Where: m = slope 
b= lnte~tpt 
Ax = Area of the Sample 
C11 = Conc:entration of the I ntemal Standard 
A18 = Area of the Internal Standard 

On·.Column Concentration for Quadratic Calibration 

If determining an external standard, then excludet the Ar. and C11 for internal standards 
On-Column Concentration =[(+SQRT(b2-(4•'a*(c-y)))-b)/(2*a)] * C111 

Where: a = ,( coe,fficlent 
b = x coefficient 
c = interce,pt 
y = Area Rlatio = A,/~. 
Ct. = Concentration of the 111temal Standard 

Finlll Concentntlon (Wet Weight) 

Concentration for Extracted Samples = (Qn .. Column Conc><Dilution>CFinal Volume> 
(Initial Amount)(lnjection Volume) 

Concentration for Purged Samples = COn-column ConclCPumed A!Dount)<DI!utionl 

Dry Weight Concentration 

Percent Difference ~ 
% Difference= AbsolyteCCcmtinulng Callbrat 

Average RI~F 

Dilution Factor 

(Purged A ount) 

Dilution Factor =(Volume of t + Solute~) I Volume of Solute 

Relative Retention Time 

RRT =RT of Compound I RT of ISTD 

. Bntakdown Percent 

Breakdown = Area of ODD + Area of DOE 
Average (DDT, ODE and ooo:' 

-or-

Area of Endrin Ketcme + Area of Emjrin Aldehyde 
Average (Endrin, Endrin Kettone, Endrin Aldc~hyde) 
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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, valida ta. Ail data undergoes 
peer review. If an error is detected, it is brought to alyst's attention so that he or she 
can rectify the error, and perform further check e ure that all data for that batch is 
sound. Previous and/or common mistakes a gently monitored throughout the 
validation process. Data is reported using appropri ignificant figure criteria. In most 
cases, two significant digits are utilized,@ sig ificant digits can be used in QC 
calculations. Significant digits are not . und until after the last step of a sample 
calculation. All final reports undergo a view the laboratory manager, the project 
manager, or their designee, to provide _" I review of all results before they are 
released to the client. 

If data is to be manually transfe n media, the transcribed data is checked by a 
peer. This includes data typing, data entry, chromatographic data transfer, data 
table inclusion to a cover letter, or when 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 arr1d Records 

All recc1rds at t1EAL are retained and maintained through the procedures outlined in the 
most recent version of the· Recordls Control SOP. 

Sample~ reports are compiled by the Laboratory Information Management System (LIMS). 
Most data is transferred directly f1rom the instruments to the LIMS. After being processed 
by.the 1:1nalyst and reviewed by a data reviewer, final reports are approved and signed by 
the senior laboratory manageme1nt. A comparative analysis of the data is perfonmed 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. Helease of the data can be by fa:K, 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 assurancel~control worksheets are scanned as a .pdf file onto the 
main SE!rver. Original client folders are kept on file and are arranged by project number. 
Additionally, all electronic data in backed up routinely on HEAL main server. The 
backup includes raw data, Chromatograms, l!tnd report d ments. Hard copies of 
chromatograms are stored sepannely accordin!~ to the· t and the analysis date. 
All recc1rds and analytical data n~ports are retained in a secu ocation as permanent 
records for a minimum period of five years {unle,ss · ied otherwise in a client contract). 
Access to archived information :shall be dOCLI te 'th an access log. Access to 
archivetj electronic reports and dl:rta will be pans rotected. In the event that HEAL 
transfers ownership or tenminates business prac~tices, plete records will be maintained 
or transferred according to the cliEtnt's ~n~t · ~ . 

After isuuance, the original report shall ain IJ anged. If a correction to the report is 
necessary, then an additional documents ' ssu~d. This document shall have a title 
of "Addendum to Test Repo · !f Correctiqn to Original Report'\ or equivalent. 
Demonl;tration of original repo tegri come~s in two fonms. First, the report date is 
included on each page of the fi repo Set~>nd, each page is numbered in sequential 
order, making the addition or omi , ny da1ta page{s) readily detectable. 
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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 r sample analysis that lead 
to treating a saniple differently from documented procedures all be documented with a 
corrective action report. The section supervisor and Ia manager shall be made 
aware of the problem at the time of the occurrence. See the a opriate SOP regarding 
departures from documented procedures. 

Continuing calibration standards below acceptan 
analytical data unless method specific .criteria states 0 

ia can not be used for reporting 
ise. 

Continuing calibration standards above a . criteria can be used to report data as 
long as the failure is isolated to a single s d the corresponding samples are non-
detect for the failing analyte. '"-~"' 

Samples with non-compliant su veries should be reanalyzed, unless deemed un-
necessary by the supervisor for m · , his rical data, or other analysis-related anomalies. 

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

Sample duplicates with RPD values outside control limits require supervisor evaluation and 
possible reanalysis. 

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 QAIQCO. 
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All corrective action fonns are entered in the LIM'S and included with the raw data for peer 
review, sl1gned by the technical dirEdor of the se1ction and included in the case narrative to 
the clienlt whose samples were affected. All Corrective action forms in the UMS are 
reviewed by the QA/QCO. 

~ 
·~ 
() 

( J 
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13.0 Quality Assurance Audits, Reporbl 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, facilities, and frequency of 
analysis as used for routine analysis of that analyte. When nalyzing a PT, HEAL shall 
.employ the same calibration, laboratory quality control and a ptance criteria, sequence 
of analytical steps, number of replicates, and other p as used when analyzing 
routine samples. 

With regards to analyzing PT Samples, HEAL sha~~t . . . d any PT sample, or portion of a 
PT sample, to another laboratory for any analysis . ich we seek accreditation, or are 
accredited. HEAL shall not knowingly receive any ample or portion of a PT sample 
from another laboratory for any ana~· whi the sending laboratory seeks 
accreditation, or is accredited. Laborato a ent or staff will not communicate with 
any individual at another laboratory conce ing the T sample. laboratory management or 
staff shall not attempt to obtain the assign ~ f any PT sample from the PT Provider. 

Internal Audits are performed a ually the QA/QCO in accordance with the current 
Internal Audit SOP. The system dit con 'sts of a qualitative inspection of the QA system 
in the laboratory and an assessm adequacy of the physical facilities for sampling, 
calibration, and measurement. This 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 
7. Data review procedures 
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8. Corrective action procedures 
9. Review of data· packages., which is pe1rformed regularly by the lab manager/QA 

Officer. 

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

Managan1ent Reviews 

HEAL management shall periodic:ally, and at least annually, conduct a review of the 
laboratory's quality system and environmental tc~ting activities to ensure their continuing 
suitabiliqr and effectiveness, and to introduce nc:.cessary changes or improvements. The 
review shall take account of: 

1. the1 suitability and implementation of policie.s and procedures 
2. reports from managerial and supervisory I)Etrsonnel 
3. the~ outcome of recent interna1l audits 
4. corrective and preventive actiions 
5. as!~assments by external bodies 
6. the results of inter-laboratory comparisons c>r proficiency 
7. changes in volume and type c>f work _. •. •&. .. 
8. clietnt feed back 
9. complaints 
10.other relevant factors, such a:s laboratory hE~ safety, QC activities, resc>urces, 

and staff training. • 

Findings from management reviewu and the. . 5.s· that rise from them shall be n:~~rded 
and any c::orrective actions that ari&le shall com ted in an appropriate and agreed upon 

· timescale~. 
. .··~. 

Complalnrts ~~~ , , 

Complaints from clients are docu~ gr~en to the laboratory manager. The lab 
manager shall review the infonnatic>n and contact the client. If doubt is raised concerning 
the laboratory's policies or procedllJres, then an audit of the section or sections may. be 
perfonned. All records of complaints and subsequent actions shall be maintained in the 
client ~ornpliant logbook for five years unless otherwise stated. 

Internal a1nd External Reports 

The QA/ClCO is responsible for pre]paration and submission of quality assurance reports to 
the apprc>priate management pers•onnel as problems and issues arise. These reports 
includ.e the assessment of rneasu11ement systems, .data precision and accuracy, 11nd the 
results o'f perfonnance and system audits. Additionally, they include significant QA 
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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 imp1ementation of ··corrective 
actions with the review requirements. 
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14.0 Reference~& (Analytical Protocols Utilized at HE,L) 

1. AnaMicall Chemistrv of PCB's. Erid~son, MitcheiiiD., CRC Press, Inc. 1992. 

2. -Diagnosi£1 & Improvement of Saline & Alkali-Soils. Agriculture Handbook No. 60, USDA, 
1954 

3. Environmental Perspective on the Emerging Oil Shale lndustrv, EPA Oil & Shale Research 
Group. 

4. Field and Laboratorv Methods Applicable to Overburdens and Mine Soils. USEPA, EPA-
600/2-78-054, March 1978 

5. Handbool( of Chemistry and Physia;, 62nd Editiort. CRC Press, Inc. 1981-1982. 

6. Handboolc on Reference Methods fc•r Soil Testina,. The Council on Soil Testing & Plant 
Analysis, 1980 and 1992 

7. Laboratory Procedures for AnalYses of Oilfield Waste. Departm t of Natural Resou1rces, 
Office of Conservation, Injection and Mining Divisil:m, Louisiana, ugust 1988 •• 

8. Langelier index calculatiOn. http:l/www.corrosion-dloctors.org/Natu aters/LangeliE!r.htm. 

9. 

10. 

11. 

12. 

'13. 

14. 

15. 

16. 

Manual to~r the Certification of Laboratories Analvzi 
Qualitv AssiiJrance Fifth Edition. U.S. Environmental P 

Wastes Chemical and phvsical Parameter. 
Dept. of Soil and Water Science, The Unive 

in Water Criteria and roo'dures 
n Agency, January 2005.:. 

The Merclk Index Elev nth Edition erck \Co., l1nc. 1989. 

Methods for Chemical Analysis of Wt£" Wastes, USEPA, EPA-600/4-79-020, March 
1979 and as amended December, 1982 (EPA-600(4-82-055) 

Methods for the Determination of MEttals in Environmental Samples, USEPA, EPA-600/4-91-
010, June 1991 

Methods ()f Soil Analvsis: Parts 1 & :~. 2nd Edition, Agronomy Society of America, 
Monograph 9 

Polycyclic Aromatic Hydrocarbons in Water Svsten1s, CRC Press, Inc. 

ProcedurE!S for Collecting Soil Samples and Methods of Analysis for Soil Survey. USDA 
Soil Cons~ervation Service, SSIR No. 1 
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17. Quality Systems for Analytical Services. Revision 2.2, U.S. Department of Energy, October 
2006. 

18. Sampling Procedures and Chemical Methods in Use atthe U.S. "SalinitY Laboratory for 
Characterizing Salt-Affected Soils and Water. USDA Salinity Laboratory. 

19. Soil Survey Laboratory Methods Manual. Soil Survey Laboratory Staff. Soil Survey 
Investigations Report No. 42, version 2.0, August 1992. 

20. Soil Testing Methods Used at Colorado State University for the Evaluation of Fertilitv. 
Salinity and Trace Element Toxicitv. Technical Bulletin LT 888-2 January, 1988 

21. Standard Methods for the Examination of Water and Wastewater: 
AOHA, AWWA, and WPCG; 20th Edition, 1999 .. 

22. Technical Notes on Drinking Water Methods, U.S. Environmental Protection Agency, 
October 1994~ 

23. Test Methods for Evaluatin Solid Waste: Ph icai/Chemical 
3rd Edition, Updates I, II, IIA, liB, Ill, December, 1996. 
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Western Refining Southwest, Inc. 

Western 
DLEDDQ 
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EXECUTIVE SUMMARY 

This report provides a summary of activities conducted in 2011 on Waste Disposal Well 

#1 (WDW-#1) at the Bloomfield Refinery. The following is a summary of well operations 

and well testing activities performed in 2011. 

Operational Summary 

Injection Volume - The volume injected into the disposal well during 2011 was 

20,411,654 gallons. Western Refining 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 on a quarterly 

basis for chemical analysis. Analytical results did not exhibit characteristics of hazardous 

waste. 

Maintenance Operations - During 2011, down-hole maintenance activities included well 

clean-out via a coil-tubing rig and acidization. The completion of both activities resulted 

in a significant increase in well operation efficiency. 

Mechanical Integrity Tests - The 2011 well testing program witnessed by a 

representative of the New Mexico Oil Conservation Division (NMOCD) included a High-

Pressure Shutdown Test, Bradenhead Test, Mechanical Integrity Test, Bottomhole 

Pressure Survey and Pressure Fall-Off Test. Results of these tests prove that the 

operational integrity of the well is sound. 

Well Evaluation - In 2011, operational data of the Bloomfield Refinery injection well 

identified a decreasing trend in injection flow rate over a constant pressure. The 

decrease in well operation efficiency was caused by a restriction in flow through the 
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lower well casing perforations. Well clean-out activities conducted in 2011 were 

successful in removing the flow restriction and thus returning the well to normal 

operation efficiency. 

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. 

Recommendations 

Western will continue the routine monitoring, maintenance, and testing programs 

which include quarterly chemical analysis of injection fluids, mechanical integrity 

testing, Bradenhead testing, and the pressure Fall-Off Test in 2012. Western will 

continue to utilize the maximum operating injection pressure at the wellhead as 

permitted by Discharge Permit GW-130. 
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1.0 INTRODUCTION 

This report provides a summary of activities conducted during 2011 on Waste Disposal 

Well #1 (WDW #1). The disposal well is part of the Bloomfield Refinery operations. The 

refinery is located immediately 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 Refinery 
#50 County Road 4990 
Bloomfield, NM 87413 

The Bloomfield Refinery 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 RUE 
Physical Address: #50 Road 4990, Bloomfield, NM 87413 
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2.0 SUMMARY OF ACTIVITIES 

The following list of activities was conducted in 2011 on WDW #1 located at the 

Bloomfield Refinery: 

01/19/11 1st Quarter 2011 Sampling Event 
04/04/11 2nd Quarter 2011 Sampling Event 
06/15/11 Bradenhead Test 
06/15/11 High-Pressure Shut-Down Test 
06/15/11 Mechanical Integrity Test 
07/14/11 3rd Quarter 2011 Sampling Event 
10/04/11 Down-hole Coil Tubing Clean-Out 
10/10/11 Well Acidization Treatment Event 
10/11/11 4th Quarter 2011 Sampling Event 
10/19/11 Commencement of the Annual Pressure Fall-Off Test 
11/1/2011 Completion of the Annual Pressure Fall-Off Test 

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 representative of New Mexico Oil Conservation Division (NMOCD) was on-site to 

witness the Bradenhead Test, High-Pressure Shut-Down Test, and Mechanical Integrity 

Test on June 15, 2011. A copy of the test reports is provided in Appendix A. 

On September 9, 2011, NMOCD reviewed and approved Western's request to acidize 

WDW #1 prior to conducting the annual Fall-Off Test. On September 16th, 2011 in 

preparation for the up-coming scheduled acidization field work, Western identified 

scaling inside the well casing that restricting flow to the bottom perforations of the well 

casing. Due to the restricted flow into the lower formation, Western received verbal 

approval from NMOCD to post-pone the acidization work until arrangements could be 

made to have the well cleaned-out via a coil-tubing unit. NMOCD approval was 

followed-up via an e-mail dated Friday, September 16, 2011 (see Appendix A). A revised 
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acidization and well clean-out procedure was submitted on September 21, 2011 and 

approved by NMOCD on September 22, 2011. 

The well clean-out and acidization activities were performed on October 4th and 

October 10th, 2011, respectively. Clean-out of the well was found to be effective in 

removing the blockage that prevented flow from accessing the lower perforations of the 

well casing. Correspondence between OCD and Western pertaining to the scheduling of 

these activities is provided in Appendix A. 

The Annual Pressure Fall-Off Test was conducted between October 19, 2011 and 

November 1, 2011. The approved testing procedures were submitted to NMOCD along 

with the respective C-103 notification form dated September 16, 2011. A copy of the 

testing procedures and correspondence between OCD and Western pertaining to the 

scheduling of these activities is provided in Appendix A. 
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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 2011 was 20,411,654 gallons. 

Throughout 2011 the Bloomfield Refinery 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 1,131 hours in 2011. Plant operational 

issues resulted in the injection well to be off-line for a period of time in June 2011. Well 

performance tests and clean-out activities conducted in 2011 resulting in the well to be 

off-line for an extended period in October 2011. Decreased volume of plant produced 

water in December 2011 resulting in decreased operational time of the injection well. 

All other additional down-times in 2011 correlated with regular equipment maintenance 

activities. 
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4.0 SAMPLING AND CHEMICAL ANALYSIS 

Injection fluid samples were collected on a quarterly basis and analyzed for the 

constituents listed 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. 

First quarter samples were collected on January 19, 2011. Second quarter samples were 

collected April 4, 2011. Third quarter samples were obtained July 14, 2011. Fourth 

quarter samples were taken October 11, 2011. 

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 2011: 

• Well Clean-Out Activities 
• Well Acidization Activities 
• Mechanical Integrity Testing (includes high-pressure shutdown and Bradenhead 

Testing) 
• Annual Pressure Fall-Off Testing 

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 2011. 

5.1 Well Clean-Out Activities 

In preparation for the up-coming well acidization activities that was originally scheduled 

for September 19, 2011, Western contracted with Tefteller, Inc. to tag the bottom of the 

well to ensure there was no tubing or well obstruction. The total well depth was 

measured to be 3,394 ft deep, which indicated that down-hole flow was being 

prevented from flowing though the lower perforations of the wall that accessed the 

Menefee Formation. Based on these finding, Western requested and received approval 

from OCD to perform well clean-out activities that included coiling the well for the 

purpose of removing the scale and/or blockage within the well casing. 

On October 4th, 2011, Western contracted with Basic Energy Services to clean-out the 

Bloomfield Refinery injection well. A 1 %-inch coil tube was lowered down the well to a 

total depth of 3,520 ft. At approximately 3,300 ft. circulation pressure decreased 

significantly indicating a restriction or blockage in the casing. After attempting to re-tag 

the well, the coil line broke-through the restriction and was then able to be lowered to 

the bottom of the well (3,520 ft) with ease. 
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The success of the coil-tubing activities resulted in a significant increase in well 

operation efficiency. 

5.2 Well Acidization Activities 

Following completion of the well clean-out activities, Western contracted with 

Halliburton to acidize the well to further enhance the well's performance. Acidization 

activities included pumping 4,200 gallons of 15% HCI acid with inhibitor along with 300 

bio-degradable ball sealers down into the well. The acid solution was allowed to 

displace to the bottom perforations. The well was then shut-in for approximately 1 hr 

to let the acid treatment "soak." After sufficient time had elapsed, the well was allowed 

to flow back into on-site frac tanks. Approximately 400 barrels of fluid was allowed to 

flow back before returning the well to normal operation. 

5.3 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 Mechanical Integrity Test 

(MIT) on June 15, 2011. All tests were witnessed by Monica Kuehling of NMOCD-Aztec. 

The MIT held at 515 psi for 30 minutes, therefore confirming the integrity of the well. A 

copy of the Test Reports is provided in Appendix A. 

5.4 Annual Pressure Fall-Off Test 

Bloomfield Refinery retained William M. Cobb & Associates, Inc. to perform the annual 

Bottomhole Pressure Survey and Pressure Fall-Off Test on Waste Disposal Well #1 

located at the Bloomfield Refinery. The Annual Pressure Fall-Off Test was conducted in 

accordance with United States Environmental Protection Agency (USEPA) 40 CFR 146.13 

and the State of New Mexico Fall-Off Test Guidelines, December 3, 2007. The 2011 

pressure Fall-Off Test procedure was conducted in accordance with the USEPA's Region 
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6 "Pressure Fall-Off Testing Guidelines, Third Revision", dated August 8, 2002, and 

required by the State of New Mexico as of December 3, 2007. The Pressure Fall-Off test 

and Bottomhole Pressure survey performed on Waste Disposal Well No. 1 also met the 

NMOCD requirements for such testing. 

The chronological order of events performed during the Fall-Off Test is as follows: 

• October 19, 2011 9:06 am - Tefteller, Inc. runs tandem bottomhole pressure 

gauges in the well to monitor the falloff portion of the test. 

• October 19, 201110:19 am - Pre-flow period begins. 

• October 21, 2011 11:04 am - Well is flowing at 82.6 gallons per minute (gpm) 

with an average rate of 82.6 gpm for the 49-hour period. The well is shut-in for 

the falloff test. 

• November 1, 2011 10:26am - Falloff test ends after 263 hours. A pressure 

gradient survey is conducted as pressure gauges are retrieved from the well. 

Fluids from WDW-1 are injected into the Menefee and Cliff House formations. Geologic 

assessment indicates the WDW #1 is in a confined low permeability sand interval and 

historically is not capable of producing a bottomhole 100 psi pressure drop. Records 

show that WDW #1 was hydraulically fractured after it was initially drilled. The 2006, 

2008, 2009, and 2010 Fall-Off Test data confirm this with a linear flow regime observed 

after the end of storage effects. 

The 2011 Fall-Off Test data showed no unexpected pressure changes. The pressure 

dropped quickly during the first few minutes of the test due to wellbore storage effects 

and then continued to decline as the pressure in the reservoir adjusted to the no-flow 

period. The Fall-Off Test data show linear flow for the duration of the test with no 

indication of end of linear flow or reservoir boundary effects. There does not appear to 
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be any reservoir response to injection other than that which would be expected from 

normal growth of the injected volume. 

All test data and conclusions are presented in the 2011 Annual Bottomhole Pressure 

Surveys and Pressure Fall-Off Tests for Waste Disposal Well #lReport (Cobb and 

Associates, 2011) that was submitted to NMOCD - Santa Fe on December 21, 2011. 
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6.0 WELL EVALUATION 

6.1 Well Evaluation 

In 2011, operational data of the Bloomfield Refinery injection identified a decreasing 

trend in injection flow rate at a constant pressure. The well clean-out activities resulted 

in a significant increase in the well's operating efficiency. 

6.2 Area of Review (AOR) 

The Area of Review data from the 2008 Fall-Off test report was reviewed and updated in 

2011 Annual Bottomhole Pressure Surveys and Pressure Fall-Off Tests for Waste 

Disposal Well #lReport (Cobb & Associates, 2011). No new wells were found in 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. 
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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 

2011. 

7.1 Conclusions 

Injection Volume - The volume injected into the disposal well during 2011 was 

20,411,654 gallons. Western Refining 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 on a quarterly 

basis for chemical analysis. Analytical results did not exhibit characteristics of hazardous 

waste. 

Maintenance Operations - During 2011, down-hole maintenance activities included well 

clean-out via a coil-tubing rig and acidization. The completion of both activities resulted 

in a significant increase in well operation efficiency. 

Mechanical Integrity Tests - The 2011 well testing program witnessed by a 

representative of OCD included a High-Pressure Shutdown Test, Bradenhead Test, 

Mechanical Integrity Test, Bottomhole Pressure Survey and Pressure Fall-Off Test. 

Results of these tests prove that the operational integrity of the well is sound. 

Well Evaluation - In 2011, operational data of the Bloomfield Refinery injection well 

identified a decreasing trend in injection flow rate over a constant pressure. The 

decrease in well operation efficiency was caused by a restriction in flow through the 

lower well casing perforations. Well clean-out activities conducted in 2011 were 

successful in removing the flow restriction and thus returning the well to normal 

operation efficiency. 
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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 will continue the routine monitoring, maintenance, and testing programs 

which include quarterly chemical analysis of injection fluids, mechanical integrity 

testing, Bradenhead testing, and the pressure Fall-Off Test in 2012. Western will 

continue to utilize the maximum operating injection pressure at the wellhead as 

permitted by Discharge Permit GW-130. 
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APPENDIX A 



Robinson, Kelly 

Cc: 
Subject: 
Attachments: 

Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 
Friday, September 09, 2011 5:07 PM 
Robinson, Kelly 
Kuehling, Monica, EMNRD; Roberts, Kelly G, EMNRD; Schmaltz, Randy 
RE: UICI-009 Bloomfield Refinery Well Acidization_September2011 
C-103 Well Stimulation 9-9-2011.pdf 

Ms. Robinson: 

Please find attached the OCD- Environmental Bureau's approval of your C-103. 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: Carl J .Chavez@state. nm. us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental) 

^ ^ F r o m : Robinson, Kelly rmailto:Kelly.Robinson@wnr.com] 
^ K e n t : Friday, September 09, 2011 2:28 PM 

To: Chavez, Carl J, EMNRD 
Cc: Kuehling, Monica, EMNRD; Roberts, Kelly G, EMNRD; Schmaltz, Randy 
Subject: UICI-009 Bloomfield Refinery Well Acidization_September 2011 
Importance: High 

Good Afternoon Sir, 

Western Refining Southwest, Inc. - Bloomfield Refinery is requesting OCD's approval to conduct acidization and well 
clean-out activities on the Refinery's injection well. Attached is the completed C-103 notification for this event and a 
written summary of the proposed activities. These proposed activities are intended to follow the same procedures OCD 
previously approved in August 2009. Following OCD's approval. Western is hoping to be able to schedule this work for 
the later part of next week pending contractor availability as well. 

As we discussed during an earlier phone conversation, Cindy Hurtado is no longer with Western Refining. Therefore, if 
you have any questions or need additional information, please do not hesitate to contact me at your convenience. 

Thank you for your time and have a great weekend! 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

•

Vettern Refining Southwest, Inc. 
il County Road 4990 

Bloomfield, NM87413 

1 



(o) 505-632-4166 
(c) 505-801-5616 
(0 505-632-4024 
(e) kellv.robinson©,wnr.com 



Robinson, Kelly 

rom: Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 
ent: Tuesday, September 13,2011 10:22 AM 

To: Robinson, Kelly; Kuehling, Monica, EMNRD; Roberts, Kelly G, EMNRD 
Cc: Schmaltz, Randy 
Subject: RE: Bloomfield Refinery Well Acidization Work - Schedule 

Ok. Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental) 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com1 
Sent: Monday, September 12, 2011 8:53 AM 
To: Kuehling, Monica, EMNRD; Roberts, Kelly G, EMNRD 
Cc: Chavez, Carl J, EMNRD; Schmaltz, Randy 

^ . .Sub jec t : Bloomfield Refinery Well Acidization Work - Schedule 

Good Morning Everyone, 

Following Mr. Chavez's approval of the proposed acid treatment of the Bloomfield Refinery injection well, we have 
scheduled the approved activities to be conducted on Monday, September 19,2011. The reason for the quick schedule 
is so as to be able to initiate the Fall-Off Testing prior to the OCD deadline. I will be finalizing the Fall-Off Test 
procedure within the next day or two, and will then be submitting it to OCD for review and approval. The final 
schedule of the Fall-Off Test will be pending approval and coordination with OCD on their schedule for viewing of the 
test. 

If you would like to be on-site for the activities scheduled for Monday, September 19th, 2011, please let me know at your 
convenience. At this time the acid work is scheduled to be performed in the morning hours of Monday, September 
19 th. 

Thank you again for your time, and have a great Monday! 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc. 
111 County Road 4990 
Bloomfield, NM87413 

•
fo) 505-632-4166 
(c) 505-801-5616 
(0 505-632-4024 
(e) kelly.robinson@wnr.com 

l 



Robinson, Kelly 

tf 
From: Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 
' ent: Friday, September 16, 2011 8:37 AM 

o: Robinson, Kelly 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD 
Subject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Ms. Robinson: 

The OCD is in receipt of your Fall-Off Test (FOT) request and OCD- EB will respond by COB today. 

Please inform the OCD District (Ms. Kuehling and me) of the planned date and time for installation of the bottom hole 
gauges in advance of shutting off injection to the well for the FOT; and also in advance of shutting off injection after 
achieving a pseudo steady-state injection condition into the well to allow the OCD to witness pressure fall-off at that time. 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr, Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 

I
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
|ittp://www.emnrd.state.nm.us/ocd/environmental.htm#environmentan 

From: Robinson, Kelly rmailto:Kellv.Robinson(aiwnr.coml 
Sent: Friday, September 16, 2011 8:18 AM 
To: Chavez, Carl J, EMNRD 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD 
Subject: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Good Morning Sir, 

Western Refining Southwest Inc. - Bloomfield Refinery (Western) is requesting OCD's approval to conduct the Annual 
Fall-Off Test on the Refinery's injection well. Attached is the completed C-103 notification for this event, and a written 
summary of the proposed activities. 

Pending OCD approval. Western would like to initiate the Fall-Off Test following completion of the Acidizing that is 
sche^6ied to co this said, it is anticipated that the memory gauges would be 
installed in the well onlFHdc^/Je^ern^e^'^^'-and the well would be shut-in on Monday, September 26 t h, 2011 (thus 
starting the fall-off portion of the testing). 

If you have any questions or need any additional information, please do not hesitate to contact me at your 
convenience. 

Thanh you for your time! 

^^ incere ly , 

Kelly R. Robinson 
Environmental Supervisor 

1 



Western Refining Southwest, Inc. 
111 County Road 4990 
Bloomfield, NM87413 

o) 505-632-4166 
(c) 505-801-5616 
(f) 505-632-4024 
(e) kelly. robinson©,wnr.com 



Rtfbinson, Kelly 

rom: Chavez, Car! J, EMNRD [CarlJ.Chavez@state.nm.us] 
ent: Thursday, July 21, 2011 12:31 PM 
b: Robinson, Kelly 

Cc: Varela, Monica G, EMNRD 
Subject: RE: Western Refining Bloomfield Refinery - Fall-Off Test Scheduling 

Ms. Robinson: 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals ti Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental) 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.coml 
Sent: Thursday, July 21, 2011 12:20 PM 
To: Chavez, Carl J, EMNRD «c: Schmaltz, Randy 

ubject: Western Refining Bloomfield Refinery - Fall-Off Test Scheduling 
Importance: High 

Good Morning Mr. Chavez, 

As discussed during our phone conversation yesterday, Western has not finalized the schedule for the 
Injection Well Fall-Off Test at the Bloomfield Refinery. It is our intention to perform a well stimulation 
procedure prior to conducting the Injection Well Fall-Off Test. >£Oh.s~^ 
to3chedule the wel l^ imuld ;20B1. This schedule is 
contingent on contractor availability. Upon completion of the well stimulation event, we anticipate 
to be able to conduct the Well Fall-Off Test during the week of September 12 t h, 2011. 

Western will notify OCD once the schedules for both events are finalized. Once the schedules are 
finalized, Western will also submit the respective C-103 notifications that will include Scope of Work 
summaries for OCD's review and approval. 

I appreciate your time in talking with me yesterday. If you have any questions, please don't hesitate 
to contact me at your convenience. 

Sincerely, 

•Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc. 
111 County Road 4990 

l 



Bloomfield, NM87413 

office: (505)632-4166 
/pell: (505)801-5616 

ix: (505) 632-4024 
^mail: kelly.robinson@wnr.com 



Chavez, Carl J , EMNRD 

Subject: 
Attachments: 

Sent; 
To: 
Cc: 

From: Chavez, Car! J, EMNRD 
Friday, August 20, 2010 11:5S AM 
'Hurtado, Cindy'; Roberts, Kelly G, EMNRO 
Schmaltz, Randy; Kuehling, Monica, EMNRD 
RE: Bloomfield Refinery - UiCi-009 Fall-Off Test (UICI-009) 
C-103 Annual FOT 8-20-10.pdf 

Cindy: 

Approved. Please see attachment. 

As a reminder, during the steady-state injection period prior to fall-off test (FOT) monitoring, please be sure to include the 
real-time injection flow rate with pressure and temperature data to verify that a steady-state flow condition was achieved 
prior to FOT monitoring. Also, an updated historicaf pressure-flow.rate chart should be submitted with the fall-off test 
package for the disposal we!!. 

Please contact me if you have questions. Thank you. 

Please be advised that NMOCD approved of this plan does not relieve Western Refining Southwest, Inc.-
Bloomfield Refinery of responsibility should their operations pose a threat to ground water, surface water, 
human health or the environment, In addition. NMOCD approval does not relieve Western Refilling 
Southwest, lne,~ Bloomfield Refinery of responsibility for compliance with any other federal, state, or local 
laws and/or regulations. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oii Conservation Division, Environmental Bureau 
1220 South St, Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax:(505)476-3462 
E-mail: CarU.Chavez.@sta.te..nrn,us 
Website: http://www.emnrd.state.nfn.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Hurtado, Cindy [mailto:Cindy.Hurtado@wnr.com] 
Sent: Friday, August 20, 2010 9:31 AM 
To: Chavez, Carl J, EMNRD; Roberts, Kelly G, EMNRD 
Cc: Schmaltz, Randy; Kuehling, Monica, EMNRD 
Subject: Bloomfield Refinery - UiCI-009 Falt-Off Test 

Good Morning Carl, 

Please disregard the previous e-mail concerning Bloomfield Refinery's Fall-Off Test. It did not contain the signed C-103 
application. This current e-mail contains the signed C-103. 

Please find attached the C-103 application for Bloomfield Refinery's Class 1 Injection Well Fail-Off Test to begin on 
August 29, 2010. Also attached is the Fall-Off Test Plan incorporating your request to install bottom hole gauges at 48 
hours before cessation of injection and the Wellbore Diagram. 

Monica Kueiing with Aztec OCD is available on August 30, 2010 to witness installation of Ihe bottom hole gauges. 

A hard copy of this submittal will be mailed to your office. 

Thanks, 



Robinson,' Kelly 

Subject: 

Cc: 

Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 
Friday, September 16, 2011 10:48 AM 
Robinson, Kelly 
Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD; Schmaltz, 
Randy; McDaniel, Vic 
RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Kelly: 

OCD is in receipt of the update. 

Please remember to submit a C-103 for the "coiling" of the injection well if you are entering the well, etc. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax:(505)476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm.us/ocd/environmental. htm#environmental) 

«rom: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com] 
ent: Friday, September 16, 2011 10:24 AM 

To: Chavez, Carl J, EMNRD 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD; Schmaltz, Randy; McDaniel, Vic 
Subject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 
Importance: High 

Thank you for talking with me this morning. As we discussed. Western has identified scaling inside the injection well 
that has minimize the capacity of the Bloomfield Refinery injection well. The result of these findings have made it 
necessary to post-pone the acid work on the well, and thus the scheduling of the Fall-Off Test. 

As of this morning. Western is in the process of contracting with a Coil Tubing company to be able to coil the Bloomfield 
Refinery injection well. Coiling the well will allow us to remove the scale in the bottom 80 ft, and thus allow us to 
resume injection into the Menefee Formation. At this time, the earliest the Coil Tubing Contractor could be on-site is 
Monday, September 26 t h, 2011. We will have a more firm schedule next week, and at that time we will provide OCD 
with an up-dated schedule. 

Following the coiling activities, we would like to proceed in conducting the well stimulization/acidization to ensure any 
scale within the perforations of the well has been removed. We are confident that these two activities will return the 
well to is normal production capacity. 

Once the coiling process and acidization activities are completed, we will then be able to schedule the Fall- Off Test. 

•

fe appreciate OCD's understanding on these issues. Western will send out a confirmed schedule of events once they 
re know next week. At that time, we will make sure that we coordinate these activity with OCD so as to provide the 

opportunity to witness any or all of these activities. 

Mr. Chavez, 

l 



Thank you again for your time, and have a great weekend! 

Sincerely, 

^ ^ t e l l y R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc. 
Il l County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(f) 505-632-4024 
(e) kellv.robinson@wnr.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Friday, September 16, 2011 8:37 AM 
To: Robinson, Kelly 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD 
Subject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Ms. Robinson: 

The OCD is in receipt of your Fall-Off Test (FOT) request and OCD- EB will respond by COB today. 

Please inform the OCD District (Ms. Kuehling and me) of the planned date and time for installation of the bottom hole 
gauges in advance of shutting off injection to the well for the FOT; and also in advance of shutting off injection after 
achieving a pseudo steady-state injection condition into the well to allow the OCD to witness pressure fall-off at that time. 

^ ^ h a n k y o u . 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr, Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax:(505)476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd. state. nm.us/ocd/environmental.htm#environmentaD 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com] 
Sent: Friday, September 16, 2011 8:18 AM 
To: Chavez, Carl J, EMNRD 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD 
Subject: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Good Morning Sir, 

Western Refining Southwest Inc. - Bloomfield Refinery (Western) is requesting OCD's approval to conduct the Annual 
Fall-Off Test on the Refinery's injection well. Attached is the completed C-103 notification for this event, and a written 
^ m m a r y of the proposed activities. 

Pending OCD approval. Western would like to initiate the Fall-Off Test following completion of the Acidizing that is 
scheduled to commence on Monday, September 19th. With this said, it is anticipated that the memory gauges would be 

2 



Robinson, Kelly 

rom: Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 
ent: Thursday, September 22, 2011 2:47 PM 
b: Robinson, Kelly 

Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Schmaltz, Randy 
Subject: RE: UICI-009 Revised Notification_Bloomfield Refinery Injection Well Stimulation Activities 
Attachments: C-103 Well Stimulation 9-22-2011.pdf 

Kelly: 

Please find OCD's approval attached. 

Good luck. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr, Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmentan 

•
rom: Robinson, Kelly [mailto:Kelly.Robinson@wnr.coml 
ent: Wednesday, September 21, 2011 4:37 PM 

To: Chavez, Carl J, EMNRD 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Schmaltz, Randy 
Subject: UICI-009 Revised Notification_Bloomfield Refinery Injection Well Stimulation Activities 

Good Afternoon Sir, 

Western Refining Southwest, Inc. - Bloomfield Refinery is submitting a revised C-103 that pertains to the proposed well 
stimulation/acidization activities on the Refinery's injection well. As per our previous phone conversation. Western is 
currently working to finalize a contract with Basic Energy Services (formerly known as Maverick Coil Tubing, Inc.) to 
perform the coil tubing activities that is needed to evacuate the accumulation of scale within the bottom perforations 
of the Bloomfield Injection Well. Once this Contract with Basic Energy is finalized and OCD has approve the proposed 
activities, Western will notify OCD of the schedule to implement the field activities so that opportunity is provided to 
witness any or all of the field activities. 

Thank you for your time, and please contact me at your convenience if you have any questions or need any additional 
information. 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Western Ref fating Southwest/ Inc* «l County Road 4990 
loomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
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(f) 505-632-4024 
(e) kellvTobirison@wnr.com 



Submit! Copy To Appropriate Dtoki State o f N e w M o c i GO 

^ ^ J U - ($7S)393-6t6» Energy, Minerals and Natural Resources 
1625 R French Dr., Hobbs. NM 8*240 

K ! s " S i S » m ! 0 OIL CONSERVATION DIVISION 
Cistoaju - (sw) 334-617* 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec, NM 87410 o „ - * „ c „ M U O - K A C 

Di»irici iv- (S05)47»-3<60 . Santa Fe, NM 87505 
1220 S. Su Francis Dr., Santa Fe, NM 
87505 

Form &103 
Revised August 1, 2011 

WELL API NO. 
30-045-29002-00 

Submit! Copy To Appropriate Dtoki State o f N e w M o c i GO 

^ ^ J U - ($7S)393-6t6» Energy, Minerals and Natural Resources 
1625 R French Dr., Hobbs. NM 8*240 

K ! s " S i S » m ! 0 OIL CONSERVATION DIVISION 
Cistoaju - (sw) 334-617* 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec, NM 87410 o „ - * „ c „ M U O - K A C 

Di»irici iv- (S05)47»-3<60 . Santa Fe, NM 87505 
1220 S. Su Francis Dr., Santa Fe, NM 
87505 

5. indicate T>pe of Lease 
STATE • FEE g | 

Submit! Copy To Appropriate Dtoki State o f N e w M o c i GO 

^ ^ J U - ($7S)393-6t6» Energy, Minerals and Natural Resources 
1625 R French Dr., Hobbs. NM 8*240 

K ! s " S i S » m ! 0 OIL CONSERVATION DIVISION 
Cistoaju - (sw) 334-617* 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec, NM 87410 o „ - * „ c „ M U O - K A C 

Di»irici iv- (S05)47»-3<60 . Santa Fe, NM 87505 
1220 S. Su Francis Dr., Santa Fe, NM 
87505 

6. State Oi!& Gas Lease No. 
N/A 

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. USF- "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oii Well • Gas Well g j Other - {Disposal Well) 

7. Lease Name or Unit Agreement Nome 
Disposal 

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. USF- "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oii Well • Gas Well g j Other - {Disposal Well) 8. Well Number; W0J 

2. Name of Operator San Juan Refining Co. / Western Refining Southwest, inc. -
Bloomfield Refinery 

9. OGRID Number: 037218 

3. Address of Operator 
H 50 Road 4990, Bloomfleld, NM, 87413 

J.0. Poo) name or Wildcat: 
Blanco/Mesa Verde 

4. Well Location 
Unit Letter 1 : 2442 feet from the south line and 1250 feet from the east line 
Section 27 Township 29 Range It NMPM County San Juan 

" ' - * — - H. Elevation (Show whether DR. RKB, RT, GR, etc.) > - | 
. _ — -w .._„...»,.„^w, , , „ ——*—*-iS*-™4«.vs **~~*1&^J!£^~X^JL~. • 

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

NOTICE OF INTENTION TO: 
PERFORM REMEOIAL WORK • PLUG ANO ABANDON • 
TEMPORARILY ABANDON • CHANGE PLANS • 
PULL OR ALTER CASING • MULTIPLE COMPL • 
DOWNHOLE COMMINGLE O 

OTHER: Well Stimulation / Acidize Well 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK f j ALTERING CASING Q 
COMMENCE DRILLING OPNS.Q P AND A f j 
CASiNG/CEMENT JOB D 

OTHER; 
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 I9J5..7.14 NMAC. For Multiple Completions; Attach wclibore diagram of 
proposed completion or recompletion. 

Western Refining Southwest, Inc. - Bloomfield Refinery requests permission to perform well slimulntion/acidization procedures on the 
Class I Injection Welt referenced above. The procedures for this project are attached. The procedure will be scheduled pending approval 
from OCD. 

Spud Date: Rig Release Date: 

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

. ^ o l i ^ ^ 1 ^ - ^ TITLE Environmental Supervisor DATE 9/21/2011 SIGNATURE 

Type or print name Kelly Robinson 
For State Use Only 

APPROVED BY: J & & , ^ 
Conditions of Approval (ifan?): 

E-mail address: kelly .robinson®wnr.com PHONE: 505-632-4166 

TITLE, fn^'m.-t.^tf.. £,.,A::.,^ _ DATE ^h^./^-'U 



Western Refining Southwest, Inc. - Bloomfield Refinery 

Well Clean-Out and Acid Treatment Field Procedure - September 2011 

Well: Disposal Well #1 Field: Mesaverde 

Location: Bloomfield Refinery API No.: 30-045-29002 
S27, T29N, R11W 

PROJECT: Lower Injection pressure by pumping 15% HCI acid. 

Prior to Job: 
A safety meeting will be held for all contractors and facility visitors prior to the start of field 
activities. Equipment staged on-site For well clean-out and acidizing activities include two 400-
bbl frac tanks to be used for flow-back after acid job. An additional frac tank may be used for 
flow-back during well clean out activities. The tanks will be hard-piped to the injection well 
piping for flow-back. AH field piping wili be pressured tested at 4,000 psi to ensure no leaks 
exist on field equipment prior to commencement of field work. 

A water buck will be used for fluid displacement. Hydrants at the Bloomfield Refinery have too 
much pressure for these field activities. A summary of the activities proposed are as follows: 

Phase 1: Clean out and Acid Spot 

1. Rig up the coil tubing unit & Halliburton to well head and conduct pressure test on 
pumps and lines. 

2. RIH with 1-ft-inch coil tubing to PBTD at 3520 ft. Clean out if necessary. 

3. Pull colled tubing up to bottom perforation at 3,460 ft KB (bottom perforation) to ensure 
acid placement is at the perforations. 

4. Pump 200 gallons of 15% HCL with inhibitors into well. 

5. Pul! out coiled tubing and shut well in overnight 

Phase 2: Acid / Bali Off 

« Establish an injection rate with water. Pump 4,200 gallons of 15% HCI acid w/ inihibtors 
and mutual solvent with 300 ea. bio-degradable ball sealers, Pump initial 500-gallons 
without bails. 

* Displace acid to bottom perforation with ~ 24 bbis of 2% KCI water (or disposal water if 
available). 

* Shut well in for ~ 1 hr and let acid treatment "soak". 

« Open well through 2-inch line and let well flow back to frac tank. Row back 
approximately.400 bbis of fluid. 

* After flowback, return well to injection status and monitor rates and pressures. 

Materials & Vendors 
Add: Halliburton Energy Services 
Col! Tubing: Basic Energy Services 



WESTERN REFINING DISPOSAL WELL #1 

NW, SW SECTION 26, T29N, R11W 

NO.: 30-045-29002 
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SUHBSU'RIFAeiS! •«««».« 
SOUTH Rfc!*o, i" 
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FIGURE 1 
DISPOSAL WELL #1 WELL SCHEMATIC 

Western Refining Inc. 
Bloomfield, 

Or orm* f3/; Stale: 

8-578", 48#/ft, Surface Casing @ 830' 
TOC: Surface 
Hole Size: 11.0" 

.Tubing: 2-7/8". Acid Resistant Fluoroline Cement Lined 
Wt of Tubing: 6.5 #/ft 
Wt of Tubing Lined: 7,55 iff/ft 
Tubing ID: 2.128" 
Tubing Drift ID: 2.000" 
Minimum ID @ Packer: ~1 87" estimated 

SB 

fi 
-ii 

& 
Wr. 

Hacker: Unknown Packer Type @ 3221' 
Could be a Guiberson or similar model Uni-6 

Perforations: 3276' - 3408' 4JSPF 0.5 EHD 
Top of the Cliff House Formation: 3276' 

Fiii was cleaned out of well on 4/20/06 
Fill was orginaiiy tagged at 3325' 

Perforations: 3435' - 3460' 4JSPF 0,5 EHD 
Top of the Menefee Formation: 3400' 

RBP: 3520' 

5-1/2", l5.5#/ft, Production Casing @3600' 
TOC; Surface 
Hole Size: 7-7/8" 



Robinson, Kelly 

^ • f rom: Robinson, Kelly 
^ B e n t : Tuesday, October 04, 2011 7:02 AM 
^ H o : 'Powell, Brandon, EMNRD'; Kuehling, Monica, EMNRD 

Cc: Schmaltz, Randy; 'Chavez, Carl J, EMNRD' 
Subject: Bloomfield Refinery Injection Well - Acidizing and Coiling Work 

Good Morning Brandon and Monica, 

I apologize for the short notice, but as of 5pm yesterday afternoon I was given Corporate approval to go forward with 
the Injection Well coiling and acidizing work. As you know, we have been delayed in scheduling and moving forward 
with these activities pending finalization of the contracts. 

Basic Energy Services in Aztec, NM is being contracted to perform the well coiling activities. Halliburton will be 
performing the acidizing work. As of 6am this morning, we were told that the only opportunity Basic Energy has for 
coiling the well is today. The next opportunity would not be for several weeks. Therefore, I have asked Basic Energy to 
mobilize to the Bloomfield Refinery this morning. They are expected to arrive within the hour, and at that time, after 
safety orientations are complete, we will begin the coiling work. 

Halliburton has also a similar limited schedule of opportunity. Their next available opportunity to be on-site to 
perform the acidizing work is Friday, October 7 t h. 

Following completion of these two activities, we will schedule the Fall-Off Test for the Injection Well. That test will be 
conducted at a time that is convenient for both the contract (Teffteller) and OCD representatives. 

I apologize for the late notice. If you have any questions, please do not hesitate to contact me at your convenience. 

^P^'ncerely, 

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc* 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(C) 505-801-5616 
(f) 505-632-4024 
(e) kellv.robinson@wnr.com 

l 



Robinson, Kelly 

Cc: 
Subject: 

Robinson, Kelly 
Thursday, October 06, 2011 10:17 AM 
'Powell, Brandon, EMNRD'; Kuehling, Monica, EMNRD 
'Chavez, Carl J, EMNRD'; Schmaltz, Randy 
Acidization Work Scheduled for the Bloomfield Refinery Injection Well 

Good Morning Brandon and Monica, 

As of 10am this morning, Western Refining Southwest, Inc. (Western) was able to finalize the schedule for acidizing the 
injection well at the Bloomfield Refinery. Halliburton is scheduled to arrive on-site between 9am and 10am tomorrow, 
October 7 t h , 2011. I will be the Western representative who will oversee these activities. If you have any questions 
regarding these schedule activities, please feel free to contact me at your convenience. 

Following the well acidization activities, the injection well will be returned to normal operation. I will be contacting 
you again next week to schedule a time that meets your schedule for conducting the Annual Fall-Off Test. 

Thank you for your time, and have a great day! 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc* 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(0 505-632-4024 
(e) kellv.robinson@wnr.com 

l 



Robinson, Kelly 

^ p f rom: Robinson, Kelly 
^ B e n t : Thursday, October 06, 2011 3:48 PM 
^ ^ o : 'Powell, Brandon, EMNRD'; Kuehling, Monica, EMNRD 

Subject: Bloomfield Refinery Injection Well Acidization Activities - Change in Schedule 

Good Afternoon Brandon and Monica, 

I received a call from Halliburton just about 10 minutes ago informing me that due to the recent rainy weather in the 
Four Comers Area, Halliburton was unable to complete the acid job they are working on at the Reservation. With this 
said, they had to postpone the work scheduled for the Bloomfield Refinery Injection Well until Monday, October 10 th. 
They are scheduled to be on-site around 8am ori Monday. ~ 

I apologize for the change in schedule. 
If you have any questions, please don't hesitate to contact me at your convenience. 

Thank you for your time and have a great weekend! 

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc* 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
^B fc ) 505-801-5616 
^ B ) 505-632-4024 
^ f e ) kellv.robinson@wnr.com 

l 



Robinson, Kelly 

Subject: 

Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 
Thursday, October 13, 2011 5:16 PM 
Robinson, Kelly 
RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax:(505)476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm. us/ocd/environmental.htm#environmental) 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com] 
Sent: Thursday, October 13, 2011 1:53 PM 
To: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD 
Cc: Chavez, Carl J, EMNRD; Schmaltz, Randy 

Subject: FW: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

fcCood Afternoon, 

Over the past few weeks, Western Refining Southwest, Inc. - Bloomfield Refinery has been able to successfully complete 
the well stimulation and well coiling activities at the Bloomfield Refinery injection well. With this said. Western has 
contracted Tefteller, Inc. to assist in performing the up-coming Fall-Off Test. 

At this time, Tefteller, Inc. is scheduled to arrive on-site at approximately 8am on Wednesday, October 19th to install 
the memory gauges down the well. By this time, the injection well will have reached and maintained a steady-state 
injection rate for a minimum of 24-hours prior. Once the gauges are installed, they will be allowed to stabilize for at 
least 48-hours before the well is shut-in and the fall-off monitoring commences. The well will remain shut-in for 
approximately 3 to 11 days, pending the fall-off data results collected. Attached is the OCD approved procedure that 
will be followed. 

Western understands that OCD requests to be on-site for a part or all of these activities. If the above schedule does not 
meet your availability and OCD would like the testing schedule to be changed or adjusted, please let me know at your 
convenience so that the appropriate arrangements can be made. 

Thank you for your time, and have a great weekend! 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc* 

ill County Road 4990 
floomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 

1 



(0 505-632-4024 
(e) kellv.robirison@wnr.com 

•

rorn: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
ent: Friday, September 16, 2011 4:42 PM 

To: Robinson, Kelly 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD; Schmaltz, Randy; McDaniel, Vic 
Subject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Ms. Robinson: 

Please find attached OCD's approval of the C-103 FOT. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental) 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com] 
Sent: Friday, September 16, 2011 10:24 AM 
To: Chavez, Carl J, EMNRD «c: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD; Schmaltz, Randy; McDaniel, Vic 

ubject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 
Importance: High 

Mr. Chavez, 

Thank you for talking with me this morning. As we discussed. Western has identified scaling inside the injection well 
that has minimize the capacity of the Bloomfield Refinery injection well. The result of these findings have made it 
necessary to post-pone the acid work on the well, and thus the scheduling of the Fall-Off Test. 

As of this morning, Western is in the process of contracting with a Coil Tubing company to be able to coil the Bloomfield 
Refinery injection well. Coiling the well will allow us to remove the scale in the bottom 80 ft, and thus allow us to 
resume injection into the Menefee Formation. At this time, the earliest the Coil Tubing Contractor could be on-site is 
Monday, September 26 t h, 2011. We will have a more firm schedule next week, and at that time we will provide OCD 
with an up-dated schedule. 

Following the coiling activities, we would like to proceed in conducting the well stimulization/acidization to ensure any 
scale within the perforations of the well has been removed. We are confident that these two activities will return the 
well to is normal production capacity. 

Once the coiling process and acidization activities are completed, we will then be able to schedule the Fall- Off Test. 

We appreciate OCD's understanding on these issues. Western will send out a confirmed schedule of events once they 
are know next week. At that time, we will make sure that we coordinate these activity with OCD so as to provide the 
opportunity to witness any or all of these activities. 

ank you again for your time, and have a great weekend! 

Sincerely, 
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Kelly R. Robinson 
Environmental Supervisor 

^^rettern Refining Southwest, Inc* 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(0 505-632-4024 
(e) kellv.robinson@wnr.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Friday, September 16, 2011 8:37 AM 
To: Robinson, Kelly 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD 
Subject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Ms. Robinson: 

The OCD is in receipt of your Fall-Off Test (FOT) request and OCD- EB will respond by COB today. 

Please inform the OCD District (Ms. Kuehling and me) of the planned date and time for installation of the bottom hole 
gauges in advance of shutting off injection to the well for the FOT; and also in advance of shutting off injection after 
achieving a pseudo steady-state injection condition into the well to allow the OCD to witness pressure fall-off at that time. 

Thankyou. 

^ ^ a r l J Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd. state. nm.us/ocd/environmental.htm#environmental) 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com] 
Sent: Friday, September 16, 2011 8:18 AM 
To: Chavez, Carl J, EMNRD 
Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD 
Subject: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011 

Good Morning Sir, 

Western Refining Southwest Inc. - Bloomfield Refinery (Western) is requesting OCD's approval to conduct the Annual 
Fall-Off Test on the Refinery's injection well. Attached is the completed C-103 notification for this event, and a written 
summary of the proposed activities. 

(
Pending OCD approval. Western would like to initiate the Fall-Off Test following completion of the Acidizing that is 
Scheduled to commence on Monday, September 19th. With this said, it is anticipated that the memory gauges would be 
installed in the well on Friday, September 23 rd, and the well would be shut-in on Monday, September 26 th, 2011 (thus 
starting the fall-off portion of the testing). 
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If you have any questions or need any additional information, please do not hesitate to contact me at your 
convenience. 

^•^T/hanfe you for your time! 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc* 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(0 505-632-4024 
(e) kellv.robinson©.wnr.com 
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R o b i n s o n , Kelly 

rom: Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 
ent: Friday, October 21, 2011 1:18 PM 

To: Robinson, Kelly; Powell, Brandon, EMNRD; Kuehling, Monica, EMNRD; Wiebe, Paul, EMNRD 
Cc: Schmaltz, Randy; Sanchez, Daniel J., EMNRD; VonGonten, Glenn, EMNRD 
Subject: RE: Bloomfield Refinery Injection Well - Schedule Up-Date 

Kelly: 

Thank you for the update. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau . . . . 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the 
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: 
http://www.emnrd.state.nm. us/ocd/environmental.htm#environmental) 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com1 
Sent: Friday, October 21, 2011 12:03 PM 
To: Powell, Brandon, EMNRD; Kuehling, Monica, EMNRD; Wiebe, Paul, EMNRD 
' !c: Schmaltz, Randy; Chavez, Carl J, EMNRD 
Subject: Bloomfield Refinery Injection Well - Schedule Up-Date 

Good Afternoon Everyone! 

I wanted to take this opportunity to provide you with an up-dated schedule regarding the Fall-Off Test that is 
currently being conducted at the Bloomfield Refinery injection well. As you may know, we installed down-hole 
memory gauges at the injection well on Wednesday, October 19th. We maintained a steady injection flow during the 
three days prior and 48-hour following the installation of the gauges. As of 11am this morning, the injection well has 
been blocked-in and down-hole flow by the injection well pump has ceased. The well will be blocked-in for 11 days. At 
this time, the contractor is scheduled to return to the facility on Tuesday, November l " a l fOtSOam, at which time 
the gauges will be pulled from the well with incremental interval pressure readings collected as outlined in the 
approved Fall-Off Test procedure. 

During the time the well is blocked-in, surface casing pressures can be monitored from a field gauge that was installed 
by the contractor at the well head. This pressure reading will be monitored several times during each shift by 
Operations and Environmental personnel. 

If there are any questions or concerns regarding these activities, please feel free to contact me at your convenience. 

I appreciate your time, and have a great weekend! 

Sincerely, 

•

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest/ Inc* 
111 County Road 4990 

1 



installed in the well on Friday, September 23 r d, and the well would be shut-in on Monday, September 26 t h, 2011 (thus 
" starting the fall-off portion of the testing). 

^•Wf you have any questions or need any additional information, please do not hesitate to contact me at your 
^Convenience. 

Thanb you for your time! 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Western Refining Southwest, Inc* 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(f) 505-632-4024 
(e) kellv.robinson@wnr.com 
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N E W M E : 

<& NATURAL 
ENERGY, MINERALS 
RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
AZTEC DISTRICT OFFICE 

1000 RIO BRAZOS ROAD 
AZTEC NM 87410 

(SOS) 334-6178 FAX: (S05) 334-6170 
http://emnrd.state.nm.us/ocd/Distrlct lll/3dlstric.htm 

Date of Test 

Property Name 

BRADENHEAD T E S T REPORT 
(submit 1 copy to above address) 

Operator [ j j ^ ^ A OL API #30-0 

Well No. / Location: Unit Section^ffiownshir*^^ Range / / 

Well Status(Shut-In or Producing) Initial PSI: Tubing ^^termediate/]//jy Casing<^^Bradenhead cQ 

OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH 

Testing 

TIME 
5 min 

10 min 

15 min 

p min_ 

25 min_ 

30 min 

PRESSURE 
Bradenhead INTERM 

BH Int Csg , Int Csg 

FLOW CHARACTERISTICS 
BRADENHEAD INTERMEDIATE 

Steady Flow_ 

Surges 

Down to Nothing_ 

Nothing .. 

Gas 

Gas & Water_ 

Water 

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

CLEAR FRESH SALTY SULFUR BLACK 

S MINUTE SHUT-IN PRESSURE 

REMARKS: 

INTERMEDIAT: 

Witness 

(Position) 

Pmail address 



NEW MEXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

MECHANICAL INTEGRITY TEST REPORT 
(TAORUIC) 

Date of Test Operator API #30-0 

Property Name Well # / Location: Unit Sec^Twre^Rge / / 

Land Type: Well Type: 
State Water Injection /•'. 

Federal Salt Water Disposal 
Private Gas Injection 
Indian Producing Oil/Gas 

Pressure obervation 

Temporarily Abandoned Well (Y/N): TA Expires: 

^Casing Pres. 0 Tbg. SI Pres. " Max. Inj. Pres. 
wladenhead Pres. 0 " Tbg. Inj. Pres. 

Tubing Pres. £{f)% 
Int. Casing Pres. _r 

Pressured annulus up to (<T /<C psi- for ^> 0 mins. Teŝ p̂assed̂ iailed 

REMARKS. 

^ " 3274 

(Operator Representative) ' ^(NMOCDj" 

(Position) Revised 02-11-02 

Oil Conservation Division * 1000 Rio Brazos Road * Aztec, New Mexico 87410 
Phone:(505)334-6178 * Fax (505) 334-6170 * http://www.emnrd.state.nni.us 





Submit 1 Copy To Appropriate Oiwiti gtate o f N e w Mexico 

QiiHi£$j~(575)393-6i«i Energy, Minerals and Natural Resources 
1625 H Fitocfc Of.. lliAh*. NM UUO 

OIL CONSERVATION DIVISION 
Cisuisljtt~<5«)33«i78 j 220 South St. Francis Dr. 
1000 Rio BnutB Ri. Aaoc. KM 67410 _ _ x r k „ _ - „ , 
ffisMslIX - (5t») 476-5450 Santa Fc, N M 87505 
1220 S. Si. Fraacu Dr.. Santa Fc. NM 
87505 

Form C-103 
Revised August i , 2011 

Submit 1 Copy To Appropriate Oiwiti gtate o f N e w Mexico 

QiiHi£$j~(575)393-6i«i Energy, Minerals and Natural Resources 
1625 H Fitocfc Of.. lliAh*. NM UUO 

OIL CONSERVATION DIVISION 
Cisuisljtt~<5«)33«i78 j 220 South St. Francis Dr. 
1000 Rio BnutB Ri. Aaoc. KM 67410 _ _ x r k „ _ - „ , 
ffisMslIX - (5t») 476-5450 Santa Fc, N M 87505 
1220 S. Si. Fraacu Dr.. Santa Fc. NM 
87505 

WELL API NO. 
30-045-29002-00 
5. Indicate Type of Lease 

STATE • FEE g j 

Submit 1 Copy To Appropriate Oiwiti gtate o f N e w Mexico 

QiiHi£$j~(575)393-6i«i Energy, Minerals and Natural Resources 
1625 H Fitocfc Of.. lliAh*. NM UUO 

OIL CONSERVATION DIVISION 
Cisuisljtt~<5«)33«i78 j 220 South St. Francis Dr. 
1000 Rio BnutB Ri. Aaoc. KM 67410 _ _ x r k „ _ - „ , 
ffisMslIX - (5t») 476-5450 Santa Fc, N M 87505 
1220 S. Si. Fraacu Dr.. Santa Fc. NM 
87505 

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

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-l 01) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oil Well • Gos Well EJ Other - (Disposal Well) 

7. Lease Name or Unit Agreement Name 
Disposal 

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-l 01) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oil Well • Gos Well EJ Other - (Disposal Well) 8. Well Number: #001 

2w Name of Operator San Juan Refining Co. / Western Refming Southwest, Inc. » 
BloorafieW Refinery 

9. OGRID Number: 037218 

3. Address of Operator 
#50 Road 4990, Bloomfield, NM. 87413 

10. Pool name or Wildcat: 
Bianco/Mesa Verde 

4, Well Location 
Unit Letter I : 2442 feet from the south line and 1250 feet from the east line 
Section 27 Township 29 Range 11 NMPM Coiwrv S.ir. JIMJI 

» a«? • ' - ^ • ''l 1 1 • Elev<rt»°n (Show whether DR, RKB, RT, GR etc.) 

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

NOTICE OF INTENTION TO: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • 
TEMPORARILY ABANDON O CHANGE PLANS Q 
PULL OR ALTER CASING • MULTIPLE COMPL • 
DOWNHOLE COMMINGLE • 

OTHER: WeB Stimulation / Acidize Well M. 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK Q ALTERING CASING • 
COMMENCE DRILLING OPNS.Q P ANDA • 
CASING/CEMENT JOB • 

OTHER: _0_ 
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 Refinery requests permission to perform well stimulation/acidization procedures on the 
Class f Injection Well referenced above. The procedures for this project are attached. The procedure will be scheduled pendmg approval 
from OCD. 

Spuil Date: Rig Release Date: 

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

$ lGKATW£TD&iMld&( l i fr&A-—• TITLE Environmental Supervisor DATE 9/9/2011 

TvpeorpruBaaine KellyRobinson 
For State Uge Only 

E-mail address: ^elly.robtnseii@yttr.eoni PHONE: 505-6324166 

APPROVED BY: #*H^.,S _T1TLE ^ n i ^ O ^ . ^iL^-DATE <\(<\t z»() 
Conditions of Approval (if any): ——•> / 



Western Refining Southwest, Inc. - Bloomfield Refinery 

Well Clean-Out and Add Treatment Field Procedure - September 2011 

Wdl: Disposal Well #1 Reid: Mesaverde 

Location: Bloomfield Refinery API No • 30-045-29002 
S27, T29N, R11W 

PROJECT: Lower Injection pressure by pumping 15% HCI add. 

Prior to Job; 
A safety meeting will be held for aii contractors and facility visitors prior to the start of field 
activities, Equipment staged on-site for well clean-out and acidizing activities Include two 400-
bbi frac tanks to be used for flow-back after acid job. An additional frac: tank may be used for 
flow-back during well clean out activities. The tanks will be hardtpiped to the injection well 
piping for flow b̂ack. Aii field piping will be pressured tested at 4,000 psi to ensure no leaks 
exist on field equipment prior to commencement of field work. 

A water truck wiil be used for fluid displacement. Hydrants at the Blromfiefd Refinery have too 
much pressure for these field activities. A summary of the activities proposed are as follows: 

Phase 1; Clean out and Acid Spot 

1. Rig up the Sanjel coi! tubing unit & Halliburton to well head and conduct press test on 
pumps and lines. 

2. RIH with HA-inch coil tubing to PBTD at 3520 ft. Clean out if necessary. 

3. Pull coiled tubing up to bottom perforation at 3,460 ft KB (bottom perforation) to ensure 
acid placement is at the perforations. 

4. Pump 200 gallons of 15% HCL with inhibitors into well 
5. Pull out coiled tubing and shut well in overnight. 

Phase 2; Add / Ball Off • , • 

» Establish art injection rate with water. Pump 4,200 gallons of 15% HG! acid W/ Inihibtors 
and mutual solvent with 300 ea. bio-degradable ball sealers. Pump initial 500-gallons 
without balls. 

• Displace acid to bottom perforation with ~ 24 bbis of 2% KC! water (or disposal water if 
available). 

• Shut well in for ~ 1 hr and let acid treatment "soak". 
• Open well through 2-inch line and let well flow back to frac tank. Flow back 

approximately 400 bbis of fluid. 
« After fidwback, return well to Injection status and monitor rates and pressures. 

Materials & Vendors 
Add: Halliburton Energy Services 
Coif Tubing: Sanjet 



WESTERN REFINING DISPOSAL WELL #1 

Wi, SW SECTION 26, T28N, R11W 

NO.: 30-045-29002 

(OUSTOO.TK 

FIGURE 1 

DISPOSAL WELL #1 WELL SCHEMATIC 
Western Refining inc. 

Bloomftatd, NM 

A$>t>nw»« By! n* 

Com By; m omenta Br MM 

8-5/8". 48#/fi, Surface Casing @ 830' 
TOC: Surface 
Hole Size: 11.0" 

Tubing: 2-7/8", Acid Resistant Fluoroline Cement Lined 
Wt of Tubing: 6.5 m 
Wt of Tubing Lined: 7.55 #/ft 
Tubing ID: 2.128" 
Tubing Drift ID: 2.000" 
Minimum ID@ Packer: ~1.87** estimated 

Packer: Unknown Packer Type @ 3221* 
Could be a Guiberson or similar model Uni-6 

Perforations: 3278' - 3408' 4JSPF 0.5 EHD 
Top of the Cliff House Formation: 3276' 

Fill was cleaned out of well on 4/20/08 
Fil! was orginally tagged at 3325' 

Perforations: 3435' - ̂ SO^JSPF 0,5 EHD 
Top of the Menefee Formation: 3400' 

RBP: 3520' 

\ , 5-1/2". 15.5#/tt, Production Casing ©3800' 
TOC: Surface 
Hole Site: 7-7/8" 



Submit 1 Copy To Appropriate District 
OffiSe 

1625 N. French Dr., Ilobhi. NM 88240 

811 S. First St., Artesia, NM 88210 
District III - (505) 334-W8 
10OU Rio Rraios Rd., Aztec, NM 874IQ 
D m * l \ - (503)476-3460 
1220 S. St. Fmnci* Dr.. Ssnte Fe, NM 
S750J 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe ,NM 87505 

Form C-l03 
Revised August i . 201 i 

WELL API NO. 
30-045-29002-00 
5. Indicate Type of Lease 

STATE • FEE Eg) 
6. State Gil & Gas Lease No. 
N/A 

7. Lease Name or Unit Agreement Name 
Disposal 

SUNDRY NOTICES AND REPORTS ON WELLS 
(150 NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUO BACK TO A 
DIFFERENT RESERVOIR, USE "APPLICATION FOR PERMIT" (FORM 0101) FOR SUCH 
PROPOSALS.) 
1. Type of Welt: Oil Well • Gas Well £3 Other - (Disposal Well) 8. WeU Number: #001 

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

9. OGRID Number: 037218 

3. Address of Operator 
tt 50 Road 4990, Bloomfield, NM, 87413 

10. Pool name dr Wildcat: 
Blanco/Mesa Verde 

4. Welt Location 
Unit Letter I_ 
Section 27 

2442 feet from the south 
Township 29 S 

line and ,1250 
Range 11 E 

Ject from the 
NMPM 

east line 
County San Juan 

II. 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. 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • 
TEMPORARILY ABANDON • CHANGE PLANS • 
PULL OR ALTER CASING • MULTIPLE COMPL • 
DOWNHOLE COMMINGLE Q 

OTHER: Annus) Fall-Off Test £3 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK • ALTERING CASING • 
COMMENCE DRILLING OPNS.Q P AND A f j 
CASING/CEMENT JOB • 

OTHER: • 
13. Describe proposed or completed operanons. (Clearly state all pertinent details, and give pertinent dates, including estimated dale 

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 Refinery requests permission to perform the annual Fall-OffTest on the Class I injection 
well referenced above. The injection build-up period will begin following the Acid Stimulation work, which is schedule to being on 
Monday, September 29*. Following a minimum of 24 hours of stable injection down-hole, the bottom hole pressure memory gauges will 
be lowered into the well (two memory gauges) and allowed to stabilize. Pending OCD approval. Western anticipates installing die 
memory gauges on Friday, September 23, 2011. The gauges will be allowed to stabilize and the well will be shut-in on Monday, 
September 26*. The wel! will be shut in for a minimum of 72 hours. 

A more detailed outline of the proposed procedure is attached. 

Spud Date: Rig Release Date: 

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

TTTLE Environmental Supervisor DATE SIGNATURE 

Type or print name Kelly Robinson 
For State Use Only 

mmm i 
E-mail address: kelly.robiason@wrtr.com PHONE: 505-̂ 32-4166 

APPROVED 
Conditions of Approval (if any): 

6 * * * ^ ^ - TITLE i U w n r ^ I £ r * i ~ ^ DATE 

*ffrov<U off-•ptij- f/*-*i< 



2011 WELL BUILDUP/FALLOFF TEST PLAN 
WESTERN REFINERY - BLOOMFTELtt, NM 

WASTE DISPOSAL WELL NO. 1 

1.0 INTRODUCTION 

The following procedure describes the proposed activities to be conducted to perform the 
annual bottom-hole pressure survey and pressure fail-off test on WastdDisposal Well (WDW) 
#1, located at the Bloomfield Refinery in Bloomfield, New Mexico, The proposed procedures 
are in accordance with the United States Environmental ProteetkmAgency (USEPA) 40 FCR 
146.13 and the Strte^New.M^cp FaU-OffCfeiiderincs. 

1.1 Well Information 

Well Name & No. OCDUICdr 
Discharge Permit # 

Well Classification API Number 

WDW #1 Uie-CLl-009 
GW-130 

Class I Non-
Hazardous 

30-045-29002 

2.0 BACKGROUND 

2.1 Previous Fall-Off Testing 

Western Refming (formally Giant Refining) has conducted fall-off tests annually on WDW-1 
using quartz crystal bottom-hole memory gauges. The tests followed EPA guidelines and 
complied with OCD directives for UIC non-hazardous Class I injection wells. 

In July 2006, a build-up/fall-off test was conducted after the well stimulation. The 72 hour 
build-up portion of the testing was done at a constant injection rate of 70 gallons per minute 
(gpm). The fall-off portion of the testing was terminated after 84 hours. 

In August 2008, an additional test was conducted with a final flowing rate of 80 gpm prior to 
shutting in the well for a fall-off monitoring duration of 189 hours. 

The results of the previous fall-off tests produced measureable results with all flow skin, 
storage, and linear flow regimes present. The WDW-1 had linear flow at the end of these fall-
off tests. Radial flow was not observed. As a result, the calculated permeability based on 
radial flow equations is not a reliable estimate of injection zone permeability. 

2iZ Geology 

The injection zones arc porous sandstones of the lower portion of the Cliff House formation 
and the carbonate section of the Menefee formation. These formations occur in Waste 
Disposal Well #1 at the depths shows in the table below. The injection zones are shown in the 
attacbed well log for Waste Disposal Well #1. 

Injection Zone Formation 
Waste Disposal Well #1 

Injection Zone Formation KB Elevation = 5545 feet Injection Zone Formation 
MD below KB (ft) SS Depth (ft) 

Cliff House 3.276 2,269 
Menefee 3,435 2,110 



The WDW-1 is in a confined low permeability sand interval and historically is not capable of 
producing a bottom-hole 100 psi differential pressure drop between the final injection and shut-
in pressures. Records show that WDW-1 was hydraulically fractured after it was drilled. The 
2006,2008, 2009, and 2010 Fall-Off Test data confirm this with a linear flow regime observed 
after the end of storage effects. 

3.0 SUMMARY OF PROPOSED TESTING AGTIVITES 

3.1 Data Research 

Before performing the 2011 Fall-Off Test, a one-mile Area of Review (AOR) will be 
conducted to determine the status of any off-set wells that may be injecting into or producing 
from the WDW-1 injection interval. If any are found, arrangements will be made with the 
owners of the wells to monitor the well(s) during the build-up/fall-off test period. Historically 
there has not been any production or injection in the current injection interval within a one mile 
radius of WDW-1. 

3.2 Summary of Field Activities 

The proposed Fall-Off Test is similar to the procedures conducted in years prior. The initial 
three days of testing activities are considered the "build-up" phase of the test. The Bloomfield 
Refinery injection well (WDW-1) will be operated at a constant rate for a minimum of 72 
hours. 

After 24 hours of stable injection, bottom-hole pressure memory gauges will be lowered into 
the well (two gauges total) and allowed to equalize for a minimum of 48 hours, during which 
time down-hole pressure readings will be recorded. The memory gauges that will be used are 
SP-2000 hybrid-quartz gauges provided by Tefteller, Inc. These gauges will have a resolution 
of 0.01 psi and an accuracy of + 0.05% of full scale. The pressure range of the gauges will be 
from 0-5,000 psi, minimum. 

After installation and equalization of the down-hole gauges, the injection well will be blocked-
in and the pressure down-hole will be monitored using bottom-hole pressure memory gauges. 
The recording period will be set to record pressures at a minimum of every 5 minutes, with 
more frequent readings collected during the early part of the fall-off test period. 

lire amount of time anticipated to monitor down-hole pressures wilt be approximately three to 
eight days. After such time as elapsed, the bottom-hole pressure gauges will be pulled from 
the well, making gradient stops every 1,000 feet. A more detailed listing of activities to be 
completed is described below. 

The fluid that will be used for the injection test is the refinery's brine waste water (effluent). 
A current waste analysis of the fluid will be included in the final report. 

Attachment 1 (Figure 1 from the 2008 fall-off test report) is the well schematic for WDW-1 
which is the same as submitted in 2010. Table 1 is a summary of the injection intervals for the 
well. Table 2 is a summary of the injection fluid analysis. Table 3 is a summary of the 
formation fluid analysis. A connate water analysis prior to injection was not found in any of 
the records, therefore the original formation water properties will have to be estimated from 
offset wells. Tbe majority of the background information can also be found in the permit 



application that was submitted to the State of New Mexico Oil Conservation Division for the 
well on September 10, 1992. 

33 Chronology of Field Activities 

The following is a day-to-day summary of the activities proposed to fulfill the annual Fall-Off 
Testing requirement for the Bloomfield Refinery injection well (WDW-1), 

During the Initial 72-hours of Testing (Build-up Phase): 

1. A stabilized injection rate (approximately 40 gallons per minute) will be established 
using the Refinery pumps. The optimal injection rate for the three day period will be 
equivalent to the average injection rate for the prior 30 days of operation. A stable 
injection rate will be maintained for a minimum of 24-hours before the memory gauges 
are installed. 

2. The injection well is equipped with a crown valve. Using a slicjk-Hne unit, the tandem 
memory gauges Will be run down-hole through the crown valve and lubricator to 3,250 
feet, the top of the injection interval. 

3. Stable injection of the Refinery's effluent will continue into the well for a minimum of 
48 hours following placement of the tandem memory gauges to allow the tandem 
memory gauges to stabilize. During this time, down-hole pressure readings will be 
recorded. 

4. Once the stabilization time for the memory gauges has elapsed, the injection pump will 
be shut down and the well blocked-in by closing wing valve on the wellhead and in the 
pump room. 

Pressure Fall-Off Monitoring: 

5. While the well is isolated from service, bottom hole pressure readings will be recorded 
for a minimum of three days and up to eight days. The recording period will be set to 
record pressures at a minimum of every 5 minutes, with more frequent readings 
recorded during the early part of the fall-off test period. 

Following Down-Mole Monitoring: 

6. Once the appropriate fall-off monitoring time has elapsed, the memory gauges will be 
pulled making five minute gradient stops at 3250 ft, 3000 ft, 2000 fl, 1000 ft. 

7. After the gradient interval pressure readings are collected, the fall-off test is considered 
complete. The slick line unit will rig down and the well will return to normal 
operation. 

4.0 TESTING REPORT 
All background information will be included in the final report, which will include a log of the 
events (Chronology of Field Activity), a overview of the geology, a current Area-of-Reyiew 
(AOR) update, fall-off analysis including previous injection data (rate and volume history), 
gauge calibration certificates, bottom hole pressure analysis, well schematic, electric logs, 
reservoir fluid description, and injection fluid analysis. The procedure to do the fall-off test 
will also be included in the final report. If necessary, an AOR update will be included prior to 
the build-up/fall-off testing to ascertain the offset injection wells current condition. 



Historically there has not been any production or injection in the current injection interval 
within a one mile radius of WDW-1. 

4,1 Evaluation of the Test Results 

The fall-off and other analysis will be completed by a geologist and/or qualified engineer. The 
Reservoir Engineer will utilize the standard transient pressure analysis methods and the results 
will be reviewed for accuracy by a licensed professional engineer (PE). The fall-off analysis 
will include the following; 

• A log-log plot with a derivative diagnostic plot used to identify flow regimes. 

• A wellbore storage portion and infinite acting portion of the plot. 

• A linear flow plot with wellbore storage, P*. and slope. 

• An expanded portion of the linear flow plot showing the infinite acting pressure portion 
(linear flow). 

• The height of the injection interval used for the calculations will be 106 feet (average of 
27 feet and 185 feet) unless test data indicate a different interval should be used. 

• The viscosity of the formation fluid used for the calculations will be based on historical 
data. 

• A summary of all the equations used for the analysis. 

• An explanation of any temperature or pressure anomalous. 

The injection records for one year prior to the testing will be included in the analysis. 



Well Data Table 1 

Tubing 2.875", 7.55 lb/ft, Fluoroline Cement Lined, 3221' 
Packer 5.5"x 2.875̂  <juibersOT Tdols, UnW. ID 1.87'% 3221* 

Perforations 

Top of die Cliff House at 3276' 
3276'-3408*, 4SPF 0.5 EHD 
Top of the Menefee at 3400' 
3435' - 3460', 4SPF 0.5 EHD 

Protection Casing 5,5", 15.S lb/ft, 3600' 
Cement Top Protection Casing Surface 
PBTD/TD RBP at 3520', Fill Taigedon 4/20/06 at 3325' & cleaned out 
Formation Cliff House/ Menefee 

Injected Brine Waste Water Table 2 

Chemical 
Refinery Waste Refinery Waste 

Chemical 
Water Water 

Date March 10, 1998 Sept 27,2005 

Arsenic (mg/L) 0.014 -

Calcium (mg/L) 120 68 
Magnesium (mg/L) 39 33 
Potassium (mg/L) 27 -

Sodium(mg/L) 920 1659 

Chloride (mg/L) 1200 2200 

Sulfate (mg/L) 400 708 
Alkalinity (CaC03) (mg/L) 330 100 

pH (s.u.) 7.7 8.0 
Specific Gravity (g/L) 1.00- 1.01 l.OO-LOl 



Formation Brine Waste Water Table 3 
Chemical 

Date 
Arsenic (mg/L) 

Cadmium (mg/L) 
Calcium (mg/L) 

Lead (mg/L) 
Magnesium (mg/L) 
Potassium (mg/L) 
Selenium (mg/L) 
Sodium (mg/L) 
Chloride (mg/L) 
Sulfate (mg/L) 

Alkalinity (CaC03) (mg/L) 
pH (s.u.) 

Specific Gravity (g/L) 

Formation Water 
May 22,1995 

0.023 
0.003 
375 

0.063 
99 
69 

0.006 
3610 
5370 
1620 
306 
8.5 
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COVER LETTER 

Thursday, February 03,2011 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 1 st QTR 2011 

Dear Cindy Hurtado: 
Order No.: 1101665 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 1/20/2011 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy FreemanTLaboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE • Suite D • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www.hallenvirohmental.c6m 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-U 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1101665 
Project: Injection Well 1st QTR 2011 

Lab ID: 1101665-01 

Client Sample ID: Injection Well 
Collection Date: 1/19/20! 1 10:45:00 AM 
Date Received: 1/20/2011 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS 
Chloride 
Sulfate 

EPA METHOD 7470: MERCURY 
Mercury 

EPA 6010B: TOTAL RECOVERABLE METALS 

390 
i 

97 

ND 

25 
2.5 

0.00020 

mg/L 
mg/L 

mg/L 

Arsenic ND 0.020 mg/L 
Barium 0.29 

| 
0.020 mg/L 

Cadmium ND 
I 

0.0020 mg/L 
Calcium 

• 8!6 
1.0 mg/L 

Chromium ND 0.0060 mg/L 
Lead ND 

I 
0.0050 mg/L 

Magnesium 1.0 mg/L 
Potassium 6.0 

| 
1.0 mg/L 

Selenium ND 
| 

0.050 mg/L 
Silver ND 

| 
0.0050 mg/L 

Sodium 330 5.0 mg/L 

Analyst: SRM 
50 1/25/20119:16:25 PM 
5 1/22/2011 7:32:03 PM 

Analyst: ELS 
1 1/27/2011 11:13:34 AM 

Analyst: RAGS 
1/26/2011 8:43:55 AM. 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 8:43:55 AM 
1/26/2011 11:34:42 AM 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene ND 

| Acenaphthylene ND 
( Aniline ND 

Anthracene | 
ND Azobenzene ND 

I 

Benz(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 
Benzo(g,h,l)pery!ene ND 
Benzo(k)fluoranfhene ND 
Benzoic acid 39 
Benzyl alcohol ND 
Bis(2-chloroethoxy)methane ND 
Bis{2-chloroethyl)ether ND 
Bis(2-chloroisopropyl)ether ND 
B!s(2-ethylhexyt)phthalate 13 
4-Bromophenyl phenyl ether ND 
Butyl benzyl phthalate ND 
Carbazole ND 
4-Chloro-3-methylphenol ND 
4-Chloroaniline ND 

Qualifiers: 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
1° 
10 
10 

M9/L 
ug/L 

M9/L 
pg/L 

ug/L 

M0/L 

M8/L 

yg/L 
mn-
ug/L 
ug/i-
pg/t-
MQ/L 
Mg/L 
pg/L 
ug/L 
Mg/L 
Mg/L 
yg/L 

Analyst: MAW 
1/26/2011 5:19:39 PM 
1/25/2011 6:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 
1/25/2011 5:19:39 PM 

* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

1 
Page 1 of7 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

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

Lab Order: 1101665 Collection Date: 1/19/2011 10:45:00 AM 
Project: Injection WeU 1st QTR 2011 Date Received: 1/20/2011 

Lab ID: 1101665-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: MAW 
2-Chloronaphthalsne ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
2-Chlorophenol ND 10 ug/i. 1 1/25/2011 5:19:39 PM 
4-Chlorophenyl phenyl ether ND 10 Mg/L 1 1/2572011 5:19:39 PM 
Chryaene ND 10 Mg/L 1 1/25/2011 6:19:39 PM 
Dl-n-butyl phthalate ND 10 Mg'L 1 1/26/2011 5:19:39 PM 
Dl-n-octyl phthalate ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Dlbenz(a,h)anthracene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Dibenzofuran ND 10 M9/L 1 1/25/2011 5:19:39 PM 
1,2-Dichlorobenzene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
1,3-Dichlorobenzene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
1,4-Dlchlorobenzene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
3,3'-Dlchlorobenzldine ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Diethyl phthalate ND 10 Mg/L 1 1/25/2011 5.19:39 PM 
Dimethyl phthalate ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
2,4-Dlchlorophenol ND 20 M8/L 1 1/25/2011 5:19:39 PM 
2,4-Dlmethylphenol 21 10 Mg/L 1 1/25/2011 5:19:39 PM 
4,6-Dinitro-2-methylphenol ND 20 ug/L 1 1/25/2011 5:19:39 PM 
2,4-DinitrophenoI ND 20 Mg/L 1 1/25/2011 5:19:39 PM 
2,4-Dlnitrotoluene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
2,6-Dlnltrotoluene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Fluoranthene ND 10 Mg'L 1 1/25/2011 5:19:39 PM 
Fluorene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Hexachlorobenzene ND 10 pg'L 1 1/25/2011 5:19:39 PM 
Hexachlorobutadiene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Hexachlorocyclopentadiene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Hexachloroethane ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
lndeno(1,2,3-cd)pyrene ND 10 Mg/L 1 ' 1/25/2011 5:19:39 PM 
Isophorone ND 10 Mg/L 1 1/2672011 5:19:39 PM 
2-Methylnaphthalene ND 10 Mg'L 1 1/25/2011 5:19:39 PM 
2-Mathylphenol 27 10 M9/L 1 1/26/2011 5:19:39 PM 
3+4-Methylphenol 23 10 Mg'L 1 1/25/2011 5:19:39 PM 
N-Nltrosodi-n-propylamine ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
N-Nltrosodimathylamine ND 10 Mg/L 1 1/26/2011 5:19:39 PM 
N-Nltrosodiphenylamlne ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
Naphthalene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
2-Nllroanlline ND 10 ug'L 1 1/25/20115:19:39 PM 
3-Nltroanlline ND 10 Mg/L 1 1/25/2011 5:19:39 PM 
4-Nltroanlllne ND 20 Mg/L 1 1/25/2011 6:19:39 PM 
Nitrobenzene ND 10 Mg'L 1 1/25/2011 5:19:39 PM 
2-Nitrophenol ND 10 pg'L 1 1/25/2011 5:19:39 PM 
4-Nitrophenol ND 10 MO'L 1 1/25/2011 5:19:39 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
B Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 

Paee2 of7 
S Spike recovery outside accepted recoveiy limits ° 

2 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

CLIENT: Western Refining Southwest, Inc Client Sample ID: Injection Well 
Lab Order: 1101665 Collection Date: 1/19/2011 10:45:00 AM 
Project: Injection Well 1st QTR 2011 Date Received: 1/20/2011 

Lab ID: 1101665-01 Matrix: AQUEOUS 

Analyses Result 
i 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: MAW 
Pentachlorophenol ND 20 pg/L 1 1/25/2011 5:19:39 PM 
Phenanthrene ND 10 pg/L 1 1/25/2011 6:19:39 PM 
Phenol 19 10 pg/L 1 1/25/2011 5:19:39 PM 
Pyrene ND 10 Mg/L 1 1/25/2011 5:19:39 PM 

Pyridine ND 10 pg/L 1 1/25/2011 5:19:39 PM 

1,2,4-Trichlorobenzene ND 10 pg/L 1 1/25/2011 5:19:39 PM 
2,4,6-Trichlorophenol ND 10 pg/L 1 1/25/2011 5:19:39 PM 

2,4,6-Trichlorophenol ND 10 ug/L 1 1/25/2011 5:19:39 PM 

Surr: 2,4,6-Tribromophenol 72.4 17.5-104 %REC 1 1/25/2011 5:19:39 PM 
Surr: 2-Fluorobtphenyl 82.6 30.9-98.9 %REC 1 1/25/2011 5:19:39 PM 
Surr: 2-Fluorophenol 45.3 12.4-90.1 %REC 1 1/25/2011 5:19:39 PM 
Surr: 4-Terphenyl-d14 66.3 43.5-91.9 %REC 1 1/25/2011 5:19:39 PM 
Surr; Nitrobenzene-d5 79.6 26.2-108 %REC 1 1/25/2011 5:19:39 PM 
Surr: Phenol-d5 29.1 11.8-73.1 %REC 1 1/25/2011 5:19:39 PM 

EPA METHOD 8260B: VOLATILES Analyst: RAA 
Benzene ND 1.0 pg/L 1 1/22/2011 8:35:16 AM 
Toluene ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
Ethylbenzene ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
1,2,4-Trimethylbenzene . ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
1,2-Ofchloroethane (EOC) ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 1/22/2011 6:36:16 AM 
Naphthalene ND 2.0 pg/L 1 1/22/2011 6:35:16 AM 
1 -Methylnaphthalene ND 4.0 pg/L 1 1/22/2011 6:35:16 AM 
2-Methylnaphthalene ND 4.0 pg/L 1 1/22/2011 6:35:16 AM 
Acetone ND 10 pg/L 1 1/22/2011 6:35:16 AM 
Bromobenzene ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
Bromodichloromethane ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
Bromoform ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
Bromomethane ND 3.0 pg/L 1 1/22/2011 6:35:16 AM 
2-Butanone ND 10 pg/L 1 1/22/2011 6:35:16 AM 
Carbon disulfide ND 10 pg/L 1 1/22/2011 6:35:16 AM 
Carbon Tetrachloride ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
Chlorobenzene ND 1.0 pg/L 1 1/2272011 6:35:16 AM 
Chloroethane ND 2.0 pg/L 1 1/22/2011 6:35:16 AM 
Chloroform ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
Chloromethane ND 3,0 pg/L 1 1/22/20116:35:16 AM 
2-Chlorotoluene ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 
4-Chlorotoluene ND 1.0 pg/L 1 1/22/2011 6:35:16 AM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation lim its MCL Maximum Contaminant Level 

NC Non-Chlorinated ND Not Detected at the Reporting Limit 
PQL Practical Quantitation Limit S Spike recovery outside accepted recovery limits Page 3 o f 7 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1101665 
Project: Injection Well 1st QTR 2011 
Lab ID: 1101665-01 

Client Sample ID: Injection Well 
Collection Date: 1/19/2011 10:45:00 AM 
Date Received: 1/20/2011 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DP Date Analyzed 

EPA METHOD 8260B: VOLATILES 
ds-1.2-DCE ND 1.0 U9/L 
cis-1,3-Dichloropropene ND 1.0 pfl/L 
1,2-Dibromo-3-ch!oropropane ND 2.0 M9/L 
Dibromochloromethane ND 1.0 M9/L 
Dibromomethane ND 1.0 ug/L 
1,2-Dlchlorobenzene . ND 1.0 ug'L 
1,3-Dichlorobenzene ND 1.0 pg/L 
1,4-Dichlorobenzene ND 1.0 pg/L 
Dlchlorodifluoromethane ND 1.0 pgrt-
1,1-Dlchloroethane ND 1.0 pg/L 
1,1-Dichloroethene ND 1.0 pg/L 
1,2-Dichloropropane ND 1.0 pg/L 
1,3-Dlchloropropane ND 1.0 pg/L 
2,2-Dichloropropane ND 2.0 pg/L 
1,1-Dlchloropropene ND 1.0 pg/L 
Hexachlorobutadiene ND 1.0 pg/L 
2-Hexanone ND 10 pgfl-
laopropylbenzene ND 1.0 pg/L 
4-lsopropyltoluene ND 1.0 pg/L 
4-Methyl-2-pentanone ND 10 pg/L 
Methylene Chloride ND 3.0 pg/L 
n-Butylbenzene ND 1.0 pg/L 
n-Propyibenzene ND 1.0 pg/L 
sec-Butyibenzene ND 1.0 pg/L 
Styrene ND 1.0 pg/L 
tert-Butylbenzene ND 1.0 pg/L 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 
Tetrachloroethene (PCE) ND 1.0 pg/L 
trans-1,2-DCE ND 1.0 pg/L 
trans-1,3-Dichloropropene ND 1.0 pg/L 
1,2,3-Trichlorobenzene ND 1.0 pg/L 
1,2,4-Trichlorobenzene ND 1.0 pg/L 
1,1,1-Trichloroethane ND 1.0 pgfl-
1,1,2-Trlchloroethane ND 1.0 pg/L 
Trichloroethene (TCE) ND 1.0 pg'L 
Trichlorofluoromethane ND 1.0 pg/L 
1,2,3-Trlchloropropane ND 2.0 pg/L 
Vinyl chloride ND 1.0 pg/L 
Xylenes, Total ND 1.6 pg/L 

Surr 1,2-Dichtoroelhane-d4 106 77.7-113 %REC 

Analyst: RAA 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/20116:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:36:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:18 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 6:35:16 AM 
1/22/2011 8:35:16 AM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date:; 03-Feb-ll 

CLIENT: Western Refining Southwest, Inc, 

Lab Order: 1101665 

Project: Injection Well 1st QTR 2011 

Lab ID: 1101665-01 

Client Sample ID: Injection Well 

Collection Date: 1/19/2011 10:45:00 AM 

Date Received: 1/20/2011 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst. RAA 
Surr: 4-Bromofluorobenzene 95.0 76.4-106 %REC 1 1/22/2011 6:35:16 AM 
Surr Dibromofluoromethane 110 91.6-125 %REC 1 1/22/2011 6:35:16 AM 
Surr: Toluene-d8 103 92.3-107 %REC 1 1/22/2011 6:35:16AM 

SM 2320B: ALKALINITY Analyst IC 
Alkalinity. Total (As CaC03) 290 20 mg/L CaC03 1 1/25/2011 12:40:00 PM 
Carbonate ND 2.0 mg/L CaC03 1 1/25/2011 12:40:00 PM 
Bicarbonate 290 20 mg/L CaC03 1 1/25/2011 12:40:00 PM 

EPA 120.1: SPECIFIC CONDUCTANCE Analyst: IC 
Specific Conductance 2100 0.010 pmhos/cm 1 1/25/2011 12:40:00 PM 

SM4500-H+B: PH Analyst: IC 
PH 7.29 0.100 pH units 1 1/25/2011 12:40:00 PM 

SM2640C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS 
Total Dissolved Solids 1300 20.0 mg/L 1 1/26/2011 9:36:00 AM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 
H Holding times for preparation or tnalysis exceeded 

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recoveiy outside accepted recovery limits Page 5 of7 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1101665 
Project: Injection Well 1st QTR 2011 
Lab ID: 1101665-02 

Client Sample ID: TRIP BLANK 
Collection Date: 
Date Received: 1/20/2011 

Matrix: TRIP BLANK 

Analyses Result PQL Qua! Unite DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Benzene ND 1.0 M9/L 
Toluene ND 1.0 ug/L 
Ethylbenzene ND 1.0 M9A-
Methyl tert-butyl ether (MTBE) ND 1.0 1 ug/L 
1,2,4-Trimethylbenzene ND 10 i M9/L 
t ,3,5-Trimethyl benzene ND 1.0 ; ug/L 
1,2-Dichloroethane (EDC) ND 1.0 ugrt. 
1,2-Dibromoethane (EDB) ND 1.0 Mg/L 
Naphthalene ND 2.0 pg/L 
1-Methylnaphthalene ND 4.0 pg/L 
2-Methylnaphthalene ND 4,0 • ug/L 
Acetone ND 10 . Mg/L 
Bromobenzene ND 1.0 Mg/L 
Bromodtchloromathane ND 1.0 Mg/L 
Bromoform ND 1.0 M9«-
Bromomethane ND 3.0 pg/L 
2-Butanone ND 10 Mg/L 
Carbon disulfide ND 10 Mg/L 
Carbon Tetrachloride ND 1.0 M9/L 
Chlorobenzene ND 1.0 Mg/L 
Chloroethane ND 2.0 pg/L 
Chloroform ND 1.0 pg/L 
Chloromethane ND 3.0 Mg/L 
2-Chlorotoluene ND L0 Mg/L 
4-Chlorotoluene ND 1.0 Mg/L 
cls-1,2-DCE ND 1.0 Mg/L 
cis-1,3-Dichloropropene ND 1.0 . M9/L 
1,2-D!bromo-3-chloropropane ND 2.0 ug/L 
Dibromochloromethane ND 10 Mg/L 
Dibromomethane ND 1.0 pg/L 
1,2-Dichlorobenzene ND 1.0 pg/L 
1,3-Dlchlorobenzene ND 1.0 Mg/L 
1,4-Dichloro benzene ND 1.0 Mg/L 
Dlchlorodtfluoromethane ND 1.0 ug/L 
1,1-Dichloroethane ND 1.0 pg/L 
1,1-Dichloroethene ND 1.0 Mg/L 
1,2-Dichloropropane ND 1.0 Mg/L 
1,3-Dichloropropane ND 1.0 :' Mg/L 
2,2-Dichloropropane ND 2.0 Mg/L 
1,1-Dichloropropene ND 1.0 pg/L 
Hexachlorobutadiene ND 1.0 Mg/L 

Analyst: RAA 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7.01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 
1/22/2011 7:01:34 AM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

6 
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Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

CLIENT: Western Refining Southwest, Incl Client Sample ID: TJWP BLANK 

Lab Order: 1101665 Collection Date: 
Project: Injection Well 1 st QTR 2011 Date Received: 1/20/2011 

Lab ID: 1101665-02 Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: RAA 
2-Hexanone ND 10 pg/L 1 1/22/2011 7:01:34 AM 
Isopropylbenzene ND 1.0 Mg/L 1 1/22/2011 7:01:34 AM 
4-isopropyItoluene ND 1.0 Mg/L i 1/22/2011 7:01:34 AM 
4-Methyl-2-pentanone ND 10 Mg/L 1 1/22/2011 7:01:34 AM 
Methylene Chloride ND 3.0 Mg/L 1 1/22/2011 7:01:34 AM 
n-Butylbenzene ' ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
n-Propylbenzene ND 1.0 Mg/L 1 1/22/2011 7:01:34 AM 
sec-Bulylbenzene ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
Styrene ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
tert-Butylbenzene ND 1.0 Mg/L 1 1/22/2011 7:01:34 AM 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
1,1,2,2-Tetrachloroelhane ND 2.0 Mg/L 1 1/22/2011 7:01:34 AM 
Tetrachtoroethene (PCE) ND 1.0 Mg/L 1 1/22/2011 7:01:34 AM 
trans-1,2-DCE ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
trans-1,3-Dichloropropene ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
1,1,1-Trichloroethane ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
1,1,2-Trlchloroethane ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
Trichloroethene (TCE) ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
Trichlorofluoromethane ND 1.0 pg/L 1 1/22/2011 7:01:34 AM 
1,2,3-Trichloropropane ND 2.0 pg/L 1 1/22/2011 7:01:34 AM 
Vinyl chloride ND 1.0 Mg/L 1 1/22/2011 7:01:34 AM 
Xylenes, Total ND 1.5 ug/L 1 1/22/2011 7:01:34 AM 

Surr: 1,2-Dich!oroethane-d4 103 77.7-113 %REC 1 1/22/2011 7:01:34 AM 
Surr: 4-Bromofluorobenzene 107 76.4-106 S %REC 1 1/22/2011 7:01:34 AM 
Surr: Dibromofluoromethane 105 91.6-125 %REC 1 1/22/2011 7:01:34 AM 
Surr: Totuene-d8 107 92.3-107 %REC 1 1/22/2011 7:01:34 AM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below' quantitation limits MCL Maximum Contaminant Level 

NC Non-Chlorinated ND Not Detected at the Reporting Limit 
PQL Practical Quantitation Limit S Spike recovery outside accepted recovery limits S e 
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#ESC 
L ' A - 8 8 > C * I * B - N ' C - E ' B 

12065 Lebanon Rd. 
Mt. J u l i e t , TN 37122 
(615) 758-5858 
1-800-767-5859 
Fax (615) 758-5859 

Tax I . D . 62-0814289 

Est. 1970 

Anne Thome 
H a l l Environmental Analysis Laborat 
4901 Hawkins NE 
Albuquerque, NM 87109 

REPORT OF ANALYSIS 

Date Received 
Descript ion 

Sample tD 

Collected By 
Collection Date 

January 22, 2011 
1101665 

INJECTION WELL 

01/19/11 10:45 

January 28/ 2011 

ESC Sample 9 : L498524-01 

Site ID : 

Project # 1101665 

Parameter Result Det. Limit Units Method Date Dil. 

Corrosivity Non-Corrosive 9040C 01/28/11 1 

Flashpoint See Footnote deg F 093/101OA 01/24/11 1 

Reactive CN (SW846 7.3.3.2) BDL 0.125 mg/l 9012B 01/27/11 1 

Reactive Suit.(SW846 7.3.4.1) BDL 25. mg/l 9034/9030B 01/26/11 1 

BDL - Below Detection Limit 
Det. Limit - Practical Quantitation Limit(PQL) 
Note: 
The reported analytical results relate only to the sample submitted. 
This report shall not be reproduced, except in f u l l , without the written approval from ESC 

Reported: 01/28/11 16:43 Printed: 01/28/11 16:44 
L498524-01 (FLASHPOINT) - Did Not Flash 8 170 F 
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Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 1 st QTR 2011 WorkOrder: 1101665 

Analyte Result Units PCiL 
i 

SPKValSPKref %Rec LowLlmlt HighLimft %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
Sample ID: MB MBLK Batch ID: R432CI8 Analysis Date: 1/22/2011 1:11:11 AM 

Chloride ND mg/L 0.50 
Sulfate' ND mg/L 0.50 
Sample ID: MB MBLK Batch ID: R4328B Analysis Date: 1/22/2011 11:17:47 AM 

Chloride ND mg/L 0.50 
Sulfate ND mg/L 0.£ 0 
Sample ID: MB MBLK Batch ID: R43362 Analysis Date: 1/25/2011 11:36:07 AM 

Sulfate ND mg/L 0.J 0 
Sample ID: MB MBLK Batch ID: R43362 Analysis Date: 1/25/2011 11:19:57 PM 

Chloride ND mg/L 0.50 
| 

X . 

Sulfate ND mg/L 0.50 
Sample ID: LCS LCS Batch ID: R43288 Analysis Date: 1/22/2011 1:22:25 AM 

Chloride 4.978 mg/L 0.50 5 0 99.6 90 110 
Sulfate 10.06 mg/L 0.50 10 0 101 90 110 
Sample ID: LCS LCS Batch ID: R4328B Analysis Date: 1/22/2011 11:29:01 AM 

Chloride 4.991 mg/L 0.50 5 0 99.8 90 110 
Sulfate 10.07 mg/L 0.50 10 0 101 90 110 

i Sample ID: LCS LCS Batch ID: R43362 Analysis Date: 1/25/2011 11:47:22A( i 
Sulfate 10.07 mg/L 0.50 10 0 101 90 110 
Sample ID: LCS LCS Batch ID: R43362 Analysis Date: 1/25/2011 11:31:11 PM 

Chloride 5.066 mg/L 0.50 6 0 101 90 110 
Sulfate 10.19 mg/L 0.50 10 0 102 90 110 

Method: SM 2320B: Alkalinity 
Sample ID: 1101665-01BMSD MSD Batch ID: R43323 Analysis Date: 1/25/2011 1:44:00 PM 

Alkalinity. Total (As CaC03) 351.0 mg/L Ca 20 80 285.5 81.9 32.8 119 0.772 7.36 
Sample ID; MB-1 MBLK Batch ID: R43323 Analysis Date: 1/25/2011 11:23:00 AM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20| 
Carbonate ND mg/L Ca 2.0 
Bicarbonate ND mg/L Ca 20 
Sample ID: LCS-1 LCS Batch ID: R43323 Analysis Date: 1/25/2011 11:28:00 AM 

Alkalinity, Total (As CaC03) 80.08 mg/L Ca 20: 80 0 100 96.5 104 
Sample ID: 1101665 01BMS MS Batch ID: R43322I Analysis Date: 1/25/2011 1:19:00 PM 

Alkalinity. Total (As CaCQ3) 353.8 mg/LCa 201 80 285.5 85.3 32.8 119 

Qualifiers; 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

j H Holding times for preparation or analysis exceeded 
|NC Non-Chlorinated 
j R RPD outside accepted recovery limits 

I 9 
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Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
ient: 

Project: 
Western Refining Southwest, Inc. 
Injection Well 1st QTR 2011 Work Order: 1101665 

Anajyte Result Units PQL SPKValSPKref %Rec LowLlmlt HlghLlmlt %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b4 MBLK 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 
Ethylbenzene ND M9/L 1.0 
Methyl tert-butyl ether (MTBE) ND ug/L 1.0 
1,2,4-Trimethylbenzene ND ug/L 1.0 
1,3,5-Trimethylbenzene ND ug/L 1.0 
1,2-Dichloroethane (EDC) ND ug'L 10 
1,2-Dlbromoethane (EDB) ND ug/L 1.0 
Naphthalene ND M9/L 2.0 
1-Methylnaphthalene ND ug/L 4.0 
2-Methylnaphthalene ND Mg/L 4.0 
Acetone ND pg/L 10 
Bromobenzene ND Mg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND M9/L 1.0 
Bromomethane ND Mg/L 3.0 
2-Butanone ND Mg/L 10 

^ ^ k o n disulfide ND ug/L 10 
^BRon Tetrachloride ND Mg/L 1.0 

Chlorobenzene ND M9/L 1.0 
Chforoethane ND pg/L 2.0 
Chloroform ND Mg/L i.o 
Chloromethane ND pg/L 3.0 
2-Chlorotoluene ND M9/L 1.0 
4-Chlorotoluene ND Mg/L 1.0 
Cis-1,2-DCE ND Mg/L 1.0 
cis-1,3-Dlchloropropene ND Mg/L 1.0 
1,2-Dibromo-3-chloropropane ND Mg/L 2.0 
Dibromochloromethane ND M0/L 1.0 
Dibromomethane ND Mg/L 1.0 
1,2-Dichlorobenzene ND Mg/L 1.0 
1,3-Dichlorobenzene ND Mg/L 1.0 
1,4-Dlchlorobenzene ND Mg/L 1.0 
Oichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND Mg/L 1.0 
1,1 -Dichloroethene ND Mg/L 1.0 
1,2-Dlchloropropane ND Mg/L 1.0 
1,3-Dichloropropane ND M9/L 1.0 
2,2-Dlchloropropane ND pg/L 2.0 
1,1-Dichloropropene ND Mg/L 1.0 
Hexachlorobutadiene ND M9/L 1.0 
2-Hexanone ND pg/L 10 
Isopropylbenzene ND Mg/L 1.0 

^^kpropyltoluene ND pg/L 1.0 

Batch ID: R43304 Analysis Date: 1/21/2011 12:55:40 PM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 1 st QTR 2011 Work Order: 1101665 

Analyte Result Units PQL! SPKValSPKref %Rec LowLimit HighLimit %RPD RPDLimit Qua! 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b4 MBLK 

4-Methyl-2-pentanone ND pg/L 10 
Methylene Chloride ND ugfl- 3.0 
n-Butylbenzene ND pg/L 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND Mg/L 1.0 
Styrene ND ug/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND ug/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND P^L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trlchlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 10 
1,2,3-Trichloropropane ND pg/L 2.0, 
Vinyl chloride ND pg/L 1.0. 
Xylenes, Total ND pg/L 1.5 
Sample ID: b& MBLK 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND pg/L 1.0: 
1,3,5-Trimethylbenzene ND pg/L 1.0, 
1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dibromoethane (EDB) ND pg/L 1.0! 
Naphthalene ND pg/L 2.0j 
1-Methylnaphthatene ND pg/L 4.0; 
2-Methylnaphthalene ND pg/L 4.01 

Acetone ND pg/L 10! 
Bromobenzene ND pg/L 1.0; 
Bromodichloromethane ND pg/L 1.0: 
Bromoform ND pg/L 1.0: 

Bromomethane ND pg/L 3.0; 
2-Butanone ND pg/L 10; 
Carbon disulfide ND pg/L 10; 

i 

Carbon Tetrachloride ND ug/L 1.01 

Chlorobenzene ND gg/L 1.0i 
Chloroethane ND pg/L 2.0, 
Chloroform ND pg/L 1.0, 

Batch ID: R43304 Analysis Date: 1/21/2011 12:55:40 PM 

Batch ID: R43304 Analysis Date: 1/22/2011 12:03:48 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

I 
H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 
R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-U 

QA/QC SUMMARY REPORT 
lent: 

Project: 

Western Refining Southwest, Inc. 
Injection Well 1st QTR 2011 Work Order: 1101665 

Analyte Result Units PQL SPK Val SPK ref %Reo LowLimH HighLimlt %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b9 MBLK 

Chloromethane ND M9VL 3;0 
2-Chlorotoluene ND P9«- 1.0 
4-Chlorotoluene ND ug/L 1.0 

cis-1,2-DCE ND ug/L 1.0 

cis-1,3-Dichloropropene ND ug/L 1.0 
1,2-Dibromo-3-chloropropane ND ug/L 2.0 
Dlbromochloromethane ND ug/L 1.0 
Dibromomethane ND ug/L 1.0 
1,2-Dichlorobenzene ND ug/L 1.0 
1,3-Dichlorobenzene ND ug/L 1.0 
1,4-Dlchlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND ug/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND ug/L 1.0 
1,3-Dichloropropane ND ug/L 1.0 
2,2-Dichloropropane ND M9/L 2.0 

^•Wchloropropene ND pg/L 1.0 
^^Prchlorobutadlene ND ug/L 1.0 
2-Hexanone ND pg/L 10 
Isopropylbenzene ND pg/L 1.0 
4-lsopropyltoluene ND pg/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butylbenzene ND pg/L 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Buty I benzene ND pg/L 1.0 
1,1,1,2-Tetr8Chloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloraethane ND . pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichforobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trlchloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 
1,2,3-Trichtoropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

JfelelD: M3 MBLK 

Batch ID: R43304 Analysis Date: 1/22/2011 12:03:48 AM 

Batch ID: R43304 Analysis Date: 1/22/2011 10:56:32 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. 

' • i 

Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 1st QTR 2011 Work Order: 1101665 

Analyte Result Units PQL SPKValSPKref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
i 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b13 MBLK 
Benzene ND M9/L 1 0 

Toluene ND pg/L 1 0 
Ethylbenzene ND ug/L 1 0 

Methyl tert-butyl ether (MTBE) ND ug/L 1 0 

1,2,4-Trimethylbenzene ND pg/L 1 0 
1,3,5-Trimethylbenzene ND ug/L 1 0 
1,2-Dichloroethane (EDC) ND ug/L 1 0 

1,2-Dibromoethane (EDB) ND ug/L 1 0 

Naphthalene ND ug/L 2 0 
1-Methylnaphthalene ND ug/L 4 o 
2-Methylnaphthalene ND ug/L 4. 0 
Acetone ND ug/L 10 
Bromobenzene ND ug/L 1. 0 
Bromodlchloromethane ND ug/L 1. o 
Bromoform ND ug/L 1, 0 
Bromomethane ND ug/L 3. o 
2-Butanone ND ug/L 10 
Carbon disulfide ND ug/L 10 
Carbon Tetrachloride ND ug/L 1. 3 

Chlorobenzene ND ug/L 1. ) 
Chloroethane ND M9/L 2. ) 
Chloroform ND ug/L 1. ) 
Chloromethane ND ug/L 3. ) 
2-Chlorotoluene ND pg/L 1. ) 
4-Chlorotoluene ND P0/L 1. ) 
cis-1,2-DCE ND pg/L 1.0 
cls-1,3-Dlchloropropene ND pg/L 1.0 
1,2-Dlbromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 

Dlbromomethane ND pg/L 1.0 
1,2-Oichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 
I 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dlchloropropane ND pg/L 2.0 
| 1,1-Dichloropropene ND pg/L 1.0 
j 

Hexachlorobutadiene ND pg/L 1 0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L I 
1.0 

I 4-lsopropyitoluene ND pg/L 1.C 

Batch ID: R433D4 Analysis Date: 1/22/2011 10:56:32 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 5 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-U 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR 2011 Work Order: 1101665 

Analyte Result Units PQL SPK Val SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
t . 

Method: EPA Method S260B: VOLATILES 
'f 
r 

Sample ID: 013 MBLK (Batch ID: R43304 Analysis Date: 1/22/2011 10:56:32 Ah 

4-Methyl-2-pentanone ND M9/L 10 
Methylene Chloride ND MfiVL 3.0 
n-Butylbenzene ND pg/L 1.0 1 

n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND Mg/L 1.0 . u 

Styrene ND pg/L 1.0 I 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND ug/L 1.0 

j -

1,1,2,2-Tetrachloroethane ND ug/L 2.0 [. ' 

Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND ug/L 1.0 • 
trans-1,3-Dichloropropene ND ug/L 1.0 
1,2,3-Trichlorobenzene ND M9/L 1.0 
1,2,4-Trichlorobenzene ND Mg/L 1.0 
1,1.1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
rahloroethene (TCE) ND pg/L 1.0 
^Horofluoromethane ND pg/L 1.0 
^R-Trichloropropane ND pg/L 2.0 T • " 
Vinyl chloride ND pg/L . 1.0 
Xylenes, Total ND pg/L 1.5 
Sample ID: 100ng Ics LCS Batch ID: R43304 Analysis Date: 1/21/2011 2:32:43 PM 

Benzene 19.24 pg/L 1.0 20 0 196.2 64.6 109 
Toluene 22.01 ug/L 1.0 20 0 110 81 114 
Chlorobenzene 21.42 pg/L 1.0 20 0 107 85.2 113 
1,1-Dichloroethene 18.24 pg/L 1.0 20 0 91.2 79.6 124 
Trichloroethene (TCE) 20.09 pg/L 1.0 20 0 '100 78.3 102 
Sample ID: 100ng Ics2 LCS Batch ID: R43304 Analysis Date: 1/22/2011 12:56:19 AM 

Benzene 20.09 pg/L 1.0 20 0 100 84.6 109 
Toluene 20.23 pg/L 1.0 20 0 101 81 114 
Chlorobenzene 20.20 pg/L 1.0 20 0 101 85.2 113 
1,1-Dichloroethene 19.08 pg/L 1.0 20 0 95.4 79.6 124 
Trichloroethene (TCE) 20.02 pg/L 1.0 20 0 100 78.3 102 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 6 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well Ist QTR 2011 Work Order: 1101665 

Analyte Result Units PQL 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-25369 MBLK 
Acenaphthene ND pg/L 10 
Acenaphthylene ND Mfl/L 10 

Aniline ND MQ/L 10 
Anthracene ND pg/L 10 
Azobenzene ND M9'L 10 
Benz(a)anthracene ND pg/L 10 

Benzo(a)pyrene ND ug/L 10 

Benzo(b)fluoranthene ND ug/L 10 

Benzo(g,h,i)perylene ND pg/L 10 

Benzo(k)fluoranthene ND pg/L 10 
Benzoic acid ND pg/L 20 
Benzyl alcohol ND pg/L 10 
Bls(2-chloroethoxy)methane ND pg/L 10 
Bis(2-chloroethyl)ether ND pg/L 10 
Bis(2-chloroisopropyl)ether ND ug/L 10 
Bis(2-ethylhexyl)phthalate ND pg/L 10 
4-Bromophenyl phenyl ether ND pg/L 10 
Butyl benzyl phthalate ND pg/L 10 

Carbazole ND pg/L 10 
4-Chloro-3-methylphenol ND pg/L 10 

4-Chloroaniline ND pg/L 10 

2-Chloronaphthalene ND pg/L 10 

2-Chlorophenol ND pg/L 10 

4-Chlorophenyl phenyl ether ND pg/L 10 

Chrysene ND ug/L 10 
Di-n-butyl phthalate ND ug/L 10 
Di-n-octyl phthalate ND pg/L 10 
Dibenz(a,h)anthracene ND pg/L 10 
Dlbenzofuran ND pg/L 10 

1,2-Dichlorobenzene ND pg/L 10 
1,3-Dichlorobenzene ND pg/L 10 
1,4-Oichlorobenzene ND pg/L 10 
3,3'-Dlchlorobenzidlne ND pg/L 10 

Diethyl phthalate ND pg/L 10 

Dimethyl phthalate ND ug/L 10 
2,4-Dichlorophenol ND pg/L 20 
2,4-Dimethylphenol ND pg/L 10 

4,6-Dinitro-2-methylphenol ND pg/L 20 
2,4-Dinitrophenol ND pg/L 20 
2,4-Dinitrotoluene ND pg/L 10 
2,6-Dinitrotoluene ND pg/L 10 
Fluoranthene ND pg/L 10 
Fluorene ND pg/L 10 
Hexachlorobenzene ND ug/L 10 

PQL SPKValSPKref %Rec LowLimit HighLimit %RPD RPDLimlt Qual 

Batch ID: 25369 Analysis Date: 1/25/2011 3:52:27 PM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

i 

H Holding times for preparation or analys is; exceeded 
NC Non-Chlorinated . 
;R RPD outside accepted recovery limits 

Page 7 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest Inc. 
Injection Well 1st QTR 2011 WorkOrder: 1101665 

Analyte Result Units PQL SPKValSPKref %Rec LowLimit HighLimit %RPD RPDLimit Qua) 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-25369 MBLK Batch ID: 25369 Analysis Date: 1/25/2011 3:52:27 Pfv 

Hexachlorobutadieno ND 10 

Hexachlorocyclopentadiene ND ug/L 10 
Hexachloroethane ND ug/L 10 

lndeno(1,2,3-cd)pyrene ND ug/L 10 

Isophorone ND ug/L 10 
2-Methylnaphthalene ND ug/L 10 
2-Methylphenol ND ug/L 10 

3+4-Methylphenol ND pg/L 10 

N-Nitro8odi-n-propylamine ND ug/L 10 

N-Nltrosodlmethylamine ND MB/L 10 

N-Nitrosodiphenylamlne ND Mg/L 10 
Naphthalene ND ug/L 10 
2-Nitroanlline ND pg/L 10 

3-Nitroaniline ND pg/L 10 

4-Nltroanlline ND pg/L 20 
Nitrobenzene ND pg/L 10 
^itrophenol ND ug/L 10 

( Hropheno l ND pg/L 10 

^tachlorophenol ND pg/L 20 
Phenanthrene ND pg/L 10 
Phenol ND pg/L 10 

Pyrene ND pg/L 10 

Pyridine ND pg/L 10 

1,2,4-Trichlorobenzene ND pg/L 10 
2,4,5-Trichlorophenol ND pg/L 10 

2,4,6-Trichlorophenol ND pg/L 10 

Sample ID: lcs-26369 LCS Batch ID: 26369 Analysis Date: 1/25/2011 4:21:38 PM 

Acenaphthene 44.26 pg/L 10 100 0 44.3 31 99.4 

4-Chloro-3-methylphenol 84.46 pg/L 10 200 0 42.2 34.3 111 
2-Chlorophenol 76.22 pg/L 10 200 0 38.1 24.1 98.7 
1,4-Dichlorobenzene 36.10 pg/L 10 100 0 36.1 20.6 85.6 
2,4-Dinltrotoluene 37.96 pg/L 10 100 0 38.0 26.6 126 

N-N itrosodi-n-p ropylami ne 38.32 pg/L 10 100 0 38.3 29.2 94.4 

4-Nitrophenol 55.14 pg/L 10 200 0 27.6 9.87, 86 

Pentacblorophenol 93.44 ug/L 20 200 0 46.7 20 97.8 

Phenol 55.62 pg/L 10 200 0 27.8 17.5 60.5 

Pyrene 51.74 pg/L 10 .100 0 51.7 46.8 92.2 

1,2,4-Trichlorobenzene 40.72 pg/L 10 100 0 40.7 25.2 92.3 

Sample ID: lcsd-26369 LCSD Batch ID: 26369 Analysis Date: 1/25/2011 4:50:41 PM 

Acenaphthene 45.20 pg/L 10 100 0 45.2 31 99.4 2.10 30 

4-Chloro-3-methylphen ol 87.78 pg/L 10 200 0 43.9 34:3 111 3.86 30.8 

2-Chiorophenol 92.46 pg/L 10 200 0 46.2 24.1 98.7 19.3 31 

^^Dichlorobenzene 38.32 pg/L 10 100 0 38.3 20.6 85.6 5.97 37 

^^Rjinltrotoluene 44.00 pg/L 10 100 0 44.0 26.6 126 14.7 34.5 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recoveiy limits 

1 f i 

Page 8 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR 2011 Work Order: 1101665 

Analyte Result Units PQI . SPKValSPKref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: lcsd-26369 LCSD Batch ID: 2536!) Analysis Date: 1/25/2011 4:50:41 PM 

N-Nitrosodl-n-propylamlne 42.46 MO/L 10 100 0 42.5 29.2 94.4 10.3 30.8 
4-Nitrophenol 59.42 ug/L 10 200 0 29.7 9.87 86 7.47 61.1 
Pentachlorophenol 96.82 pg/L 20 200 0 48.4 20 97.8 3.55 64.8 
Phenol 58.76 pg/L 10 200 0 29.4 17.5 60.5 5.49 31.4 
Pyrene 59.08 ug/L 10 100 0 59.1 46.8 92.2 13.2 29.8 
1,2,4-Trichlorobenzene 39.92 ug/L 10 100 0 39.9 25.2 92.3 1.98 30.9 

Method: EPA Method 7470: Mercury 
Sample ID: MB-25427 MBLK 

Mercury ND mg/L 0.00020 
Sample ID: LCS-25427 LCS 

Mercury 0.005109 mg/L 0.00020 
Sample ID: LCS-26427 LCS 

Mercury 0.005114 mg/L 0.00020 

Method: EPA 6010B: Total Recoverable Metals 
Sample ID: MB-25356 MBLK 
Arsenic 

• 
ND mg/L 

Barium ND mg/L 
Cadmium ND mg/L 
Calcium ND mg/L 
Chromium ND mg/L 
Lead ND mg/L 
Magnesium ND mg/L 
Potassium ND mg/L 
Selenium ND mg/L 
Silver ND mg/L 
Sample ID: MB-25356 MBLK 

Sodium ND mg/L 
Sample ID: LCS-25366 LCS 

Arsenic 0.5694 mg/L 
Barium 0.4957 mg/L 
Cadmium 0.5312 mg/L 
Calcium 53.20 mg/L 
Chromium 0.5292 mg/L 
Lead 0.5321 mg/L 
Magnesium 53.35 mg/L 
Potassium 55.66 mg/L 
Selenium 0.5858 mg/L 
Silver 0.5104 mg/L 
Sample ID: LCS-25366 LCS 

Sodium 51.06 mg/L 

0.005 

0.005 

Batch ID: 26427 Analysis Date: 1/27/2011 10:46:28 AM 

Batch ID: 26427 Analysis Date: 1/27/2011 10:50:12AM 

0 102 80 120 
Batch ID: 26427 Analysis Date: 1/27/2011 10:51:57 AM 

0 102 80 120 

Batch ID: 26356 Analysis Date: 1/26/2011 8:38:10 AM 

0.020 
0.020 

0.0020 

i.ol 
0.0060 
0.0050 

1.0 
1.0 

0.050 
0.0050 

1.0 

0.02C 
0.020 
0.0020 

1.0 
0.0060 
0.0050 

1.0 
1.0 , 

0.050] 
0.0050 

Batch ID: 26366 Analysis Date: 1/26/2011 11:06:34 AM 

1.0 

Qualifiers; 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

0.5 
0.5 
0.5 
50 
0.5 
0.5 
50 
50 
0.5 
0.5 

50 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Batch ID: 

114 
99.1 
106 
106 

.106 

106 
107 
111 
117 
102 

Batch ID. 

102 

25356 Analysis Date: 1/26/2011 8:41:12 AM 

80 
80 
80 
80 
80 
80 
80 
80 
80 
80 

120 
120 
120 
120 
120 
120 
120 
120 
120 
120 

25356 Analysis Date: 1/26/2011 11:09:57 AM 

80 120 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 9 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Feb-ll 

QA/QC SUMMARY REPORT 
ent: 

Project: 

Western Refining Southwest, Inc. 

Injection Well 1st QTR 2011 Work Order: 1101665 

Analyte Result Units PQL SPKValSPKref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: SM2640C MOD: Total Dissolved Solids 
Sample ID: MB-26352 

Total Dissolved Solids 

Sample ID: LCS-25352 

Total Dissolved Solids 

ND 

1020 

MBLK 

mg/L 

LCS 

mg/L 

20.0 

20.0 1000 

Batch ID: 263S2 Analysis Date: 1/2672011 9:38:00 AM 

) Batch ID: 26362 Analysis Date: 1/26/2011 9:36:00 AM 

11 101 80 120 

E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 10 
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Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Date Received: 

Received by: AMG 

Sample ID labels checked by: 

Client Name WESTERN REFINING SOUT 

Work Order Number 1101665 

Checklist completed 

Matrix: 

Dale 

Carrier name: UPS 

Shipping container/cooler in good condition? 

Custody seals intact on shipping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

All samples received within holding time? 

Water - VOA vials have zero headspace? 

Water - Preservation labels on bottle and cap match? 

Water - pH acceptable upon receipt? 

Container/Temp Blank temperature? 

COMMENTS: 

Yes V 

Yes V 

Yes 

Yes V 

Yes V 

Yes V 

Yes V 

Yes V 

Yes • 

Yes V 

No VOA vials submitted • 

Yes V 

Yes • 

1.1° 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes V 

No 

No 

Not Present 

Not Present 

N/A 

No 

N/A 

N/A 

<6° C Acceptable 
If given sufficient time to cool. 

1/20/2011 

Not Shipped 

Number of preserved 
bottles checked for 
pH: 

mlBss noted 

Client contacted 

Contacted by: 

Comments: 

Date contacted: 

Regarding: 

Person contacted 

Corrective Action 

19 
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E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Wednesday, April 20,2011 

Kelly Robinson 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 2nd QTR 4-11 

Dear Kelly Robinson: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 4/5/2011 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 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. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Order No.: 1104184 

Sincerely, 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE • Suite D • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www.hBllenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-U 

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

Lab Order: 1104184 Col lect ion Date: 4/4/2011 12:45:00 P M 

Project: Injection Well 2nd QTR 4-11 Date Received: 4/5/2011 

Lab ID: 1104184-01 M a t r i x : AQUEOUS 

Analyses Result P Q L Qua l Un i ts D F Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: SRM 
Chloride 900 50 mg/L 100 4/9/2011 2:09:24 PM 

Sulfate 110 2.5 mg/L 5 4/6/2011 11:05:42 AM 

EPA METHOD 7470: MERCURY Analyst: TES 

Mercury 0.00053 0.00020 mg/L 1 4/15/2011 2:45:08 PM 

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: RAGS 

Arsenic ND 0.020 mg/L 1 4/15/2011 11:04:28 AM 

Barium 0.40 0.020 mg/L 1 4/15/2011 11:04:28 AM 

Cadmium ND 0,0020 mg/L 1 4/15/2011 11:04:28 AM 

Calcium 140 5.0 mg/L 4/13/2011 3:53:35 PM 

Chromium 0.0079 0.0060 mg/L 1 4/15/2011 11:04:28 AM 

Lead ND 0.0050 mg/L 1 4/15/2011 11:04:28 AM 

Magnesium 33 1.0 mg/L 1 4/15/2011 11:04:28 AM 

Potassium 9.4 1.0 mg/L 1 4/15/2011 11:04:28 AM 

Selenium ND 0.050 mg/L 1 4/15/2011 11:04:28 AM 

Silver ND 0.0050 mg/L i 4/15/2011 11:04:28 AM 

Sodium 530 10 mg/L 10 4/15/2011 11:17:21 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Acenaphthene ND 10 M9/L i 4/14/2011 6:58:21 PM 

Acenaphthylene ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Aniline ND 10 ug/L 1 4/14/2011 6:58:21 PM 

Anthracene ND 10 ug/L 1 4/14/2011 6:58:21 PM 

Azobenzene ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Benz(a)anthracene ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Benzo(a)pyrene ND 10 pg/u 1 4/14/2011 6:58:21 PM 

Benzo(b)fluoranthene ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Benzo(g,h,l)perylene ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Benzo(k)fluoranthene ND 10 pg/L 1 4/14/2011 6:58:21 PM 
Benzoic acid 20 20 pg/L 1 4/14/2011 6:58:21 PM 

Benzyl alcohol ND 10 pg/L 1 4/14/2011 6:58:21 PM 
Bis(2-chloroethoxy)methane ND 10 pg/L i 4/14/2011 6:58:21 PM 

Bis(2-chloroethyl)ether ND 10 ug/L 1 4/14/2011 6:58:21 PM 

Bis(2-chloroisopropyl)ether ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Bis(2-ethylhexyl)phthalate 13 10 pg/L 1 4/14/2011 6:58:21 PM 
4-Bromophenyl phenyl ether ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Butyl benzyl phthalate ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Carbazole ND 10 pg/L 1 4/14/2011 6:58:21 PM 

4-Chloro-3-methylphenol ND 10 pg/L 1 4/14/2011 6:58:21 PM 

4-Chloroanllins ND 10 pg/L 1 4/14/2011 6:58:21 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

1 

Page 1 of7 



Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1104184 
Project: Injection Well 2nd QTR 4-11 
Lab ID: 1104184-01 

Client Sample D3: Injection Well 
Collection Date: 4/4/2011 12:45:00 PM 

Date Received: 4/5/20U 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene ND 10 M9/L 
2-Chlorophenol ND 10 M9/L 
4-Cnlorophenyl phenyl ether ND 10 . ug/L 
Chrysene ND 10 Mgfl-
Oi-n-butyl phthalate ND 10 Mg/L 
Di-n-octyl phthalate ND 10 ugfl-
Dibenz(a,h)anthracene ND 10 ug/L 
Dibenzofuran ND 10 Mg/L 
1,2-Dlchlorobenzene ND 10 Mg/L 
1,3-Dichlorobenzene ND 10 pg/L 
1,4-Dlchlorobenzene ND 10 Mg/L 
3,3'-Dlchlorobenzldine ND 10 Mg/L 
Diethyl phthalate ND 10 Mg/L 
Dimethyl phthalate ND 10 M9/L 
2,4-Dichlorophenol ND 20 ug/L 
2,4-Dimethylpheno! ND 10 Mg/L 
4,6-Dlnltro-2-methylphenol ND 20 Mg/L 
2,4-DInitrophenol ND 20 Mg/L 
2,4-Dinitrotoluene ND 10 Mg/L 
2,6-Dinitrotoluene ND 10 ugA 
Fluoranthene ND 10 Mg/L 
Fluorene ND 10 pg/L 
Hexachlorobenzene ND 10 Mg/L 
Hexachlorobutadlene ND 10 Mg/L 
Hexachlorocyclopentadlene ND 10 ug/L 
Hexachloroethane ND 10 Mg/L 
lndeno(1,2,3-cd)pyrene ND 10 pg/L 
Isophorone ND 10 M9/L 
2-Methylnaphthalene ND 10 Mg/L 
2-Methylphenol 26 10 Mg/L 
3+4-Methylphenol 72 10 Mg/L 
N-Nltrosodi-n-propylamlne ND 10 Mg/L 
N-Nitrosodimethylamlne ND 10 Mg/L 
N-Nitrosodiphenylamlne ND 10 Mg/L 
Naphthalene ND 10 ug/L 
2-Nitroaniline ND 10 Mg/L 
3-Nltroanlline ND 10 Mg/L 
4-Nitroanlllne ND 20 ug/L 
Nitrobenzene ND 10 Mg/L 
2-Nitrophenol ND 10 Mg/L 
4-Nitraphenol ND 10 M9/L 

Analyst: JDC 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:68:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 8:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 
4/14/2011 6:58:21 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at tbe Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

CLIENT: Western Refining Southwest, Inc. Client Sample ID: Injection Well 
Lab Order: 1104184 Collection Date: 4/472011 12:45:00 PM 
Project: Injection Well 2nd QTR 4-11 Date Received: 4/5/2011 

Labn>: 1104184-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Pentachlorophenol ND 20 MSA- 1 4/14/2011 6:58:21 PM 
Phenanthrene ND 10 pg/L 1 4/14/2011 6:58:21 PM 
Phenol 13 10 Mg/L 1 4/14/2011 6:58:21 PM 
Pyrene ND 10 ug/L 1 4/14/2011 6:58:21 PM 

Pyridine ND 10 ug/L 1 4/14/2011 6:58:21 PM 
1,2,4-Trichlorobenzene ND 10 yg/L 1 4/14/2011 6:58:21 PM 

2,4,5-Trlchlorophenol ND 10 ug/L 1 4/14/2011 6:58:21 PM 

2,4,6-Trichlorophenol ND 10 Mg/L 1 4/14/2011 6:58:21 PM 

Surr: 2,4,6-Tribromophenol 72.4 17.5-104 %REC 1 4/14/2011 6:58:21 PM 
Surr: 2-Fluoroblphenyl 57.2 30.9-98.9 %REC 1 4/14/2011 6:58:21 PM 
Surr: 2-Fluorophenol 49.7 12.4-90.1 %REC 1 4/14/2011 6:58:21 PM 
Sum 4-Terphenyl-d14 51.9 43.5-91.9 %REC 1 4/14/2011 8:58:21 PM 
Surr: Nitrobenzene-d5 55.5 26.2-108 %REC 1 4/14/2011 6:58:21 PM 
Surr: Phenol-d5 43.8 11.8-73.1 %REC 1 4/14/2011 6:58:21 PM 

EPA METHOD 8260B: V O L A T I L E S Analyst: BDH 
Benzene ND 5.0 M9/L !5 4/11/2011 5:31:08 PM 

Toluene ND 5.0 ug/L i j 4/11/2011 5:31:08 PM 

Ethylbenzene ND 5.0 ug/L !5 4/11/2011 5:31:08 PM 

Methyl tert-butyl ether (MTBE) ND 5.0 ug/L 5 4/11/2011 5:31:08 PM 
1,2,4-Trimethylbenzene ND 5.0 ug/L li 4/11/2011 5:31:08 PM 
1,3,5-Trimethylbenzene ND 5.0 Mg/L 15 4/11/2011 5:31:08 PM 
1,2-Dichloroethane (EDC) ND 5.0 Mg/L !) 4/11/2011 5:31:08 PM 
1,2-Dlbromoethane (EDB) ND 5.0 M9/L r> 4/11/2011 5:31:08 PM 
Naphthalene ND 10 Mg/L 5 4/11/2011 5:31:08 PM 
1 -Methylnaphthalene ND 20 Mg/L ii 4/11/2011 5:31:08 PM 
2-Methylnaphthalene ND 20 Mg/L !> 4/11/2011 5:31:08 PM 
Acetone 600 50 Mg/L fi 4/11/2011 5:31:08 PM 
Bromobenzene ND 5.0 Mg/L fi 4/11/2011 5:31:08 PM 
Bromodichloromethane ND 6.0 pg/L ti 4/11/2011 5:31:08 PM 
Bromoform ND 5.0 Mg/L ti 4/11/2011 5:31:08 PM 
Bromomethane ND 15 Mg/L Cj 4/11/2011 5:31:08 PM 
2-Butanone ND 50 Mg/L Cj 4/11/2011 5:31:08 PM 
Carbon disulfide ND 50 Mg/L c; 4/11/2011 5:31:08 PM 
Carbon Tetrachloride ND 5.0 Mg/L 6 4/11/2011 5:31:08 PM 
Chlorobenzene ND 5.0 Mg/L 8 4/11/2011 5:31:08 PM 
Chloroethane ND 10 Mg/L s 4/11/2011 5:31:08 PM 
Chloroform ND 5.0 Mg/L 4/11/2011 5:31:08 PM 
Chloromethane ND 15 Mg/L S' 4/11/2011 5:31:08 PM 
2-Chlorotoluene ND 5.0 pg/L s 4/11/2011 5:31:08 PM 

4-Chlorotoluene ND 5.0 Mg/L *; 4/11/2011 5:31:08 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits MCL Maximum Contaminant Level 

NC Non-Chlorinated ND Not Detected at the Reporting Lim it 
PQL Practical Quantitation Limit S Spike recoveiy outside accepted recovery limits & e 

3 



Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

Western Refining Southwest, Inc. Client Sample U): Injection Well 

1104184 Collection Date: 4/4/2011 12:45:00 PM 

Injection Well 2nd QTR 4-11 Date Received: 4/5/2011 

1104184-01 Matrix: AQUEOUS 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Analyses 
EPA METHOD 8260B: VOLATILES 

cls-1,2-DCE 
cis-1,3-Dichloropropene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
Dibromomethane 
1.2- Dlchlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Dfchlorodlfluoromethane 
1,1-Dichloroethane 
1.1- Dichloroethene 
1.2- Dichloropropane 
1.3- Dlchloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
Hexachlorobutadlene 
2-Hexanone 
Isopropylbenzene 
4-lsopropyltoluene 
4-Methyl-2-pentanone 
Methylene Chloride 
n-Butylbenzene 
n-Propylbenzene 
sec-Butylbenzene 
Styrene 

tert-Butylbenzene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene (PCE) 
trans-1,2-DCE 
trans-1,3-Dichloropropene 
1.2.3- Trichlorobenzene 
1.2.4- Trichlorobenzene 
1.1.1- Trichloroethane 
1.1.2-Trlchloroethane 
Trichloroethene (TCE) 
Trichlorofluorornethane 
1.2.3-Trichloropropane 
Vinyl chloride 
Xylenes, Total 

Surr: 1,2-Dlchloroethane-d4 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

Result PQL Qual Units 

ND 5.0 pg/L 

ND 5.0 Pg/L 
ND 10 [M0/L 
ND 5.0 ug/L 
ND 5.0 ug/L 
ND 5.0 ug/L 

ND 5.0 Mg/L 
ND 5.0 Mg/L 
ND 5.0 Mg/L 
ND 5.0 pg/L 
ND 5.0 . Mg/L 
ND .5.0 pg/L 
ND 5.0 pg/L 
ND 10 pg/L 
ND 5.0 pg/L 
ND 5.0 (pg/L 

ND 50 pg/L 
ND 5.0 pg/L 
ND 5.0 Mg/L 
ND 50 Mg/L 
ND 15 Mg/L 

ND 5.0 Mg/L 

ND 5.0 Mg/L 
ND 5.0 Mg/L 
ND 5.0 Mg/L 
ND 5.0 Mg/L 
ND 5.0 pg/L 
ND 10 pg/L 
ND 5.0 pg/L 
ND 5.0 pg/L 
ND 5.0 pg/L 

ND 5.0 pg/L 
ND 5.0 pg/L 
ND 5.0 pg/L 
ND 5.0 pg/L 
ND 5.0 pg/L 
ND 5.0 Mg/L 
ND 10 M9/L 

ND 5.0 Mg/L 
ND 7.5 pg/L 
101 65.8-138 %REC 

DF Date Analyzed 

Analyst: BDH 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 
5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011. 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 
5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

5 4/11/2011 5:31:08 PM 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 1104184 

Project: Injection Well 2nd QTR 4-11 

Lab ID: 1104184-01 

Client Sample ID: 

Collection Date: 

Date Received: 

Matrix: 

Injection Well 

4/4/2011 12:45:00 PM 

4/5/2011 
AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Surr: 4-Bromofluorobenzene 102 
Surr: Dlbromofluoromethans 106 
Surr. Toluene-d8 103 

72.7-128 
69-135 

86.1-134 

%REC 
%REC 
%REC 

5 
5 
5 

Analyst: BDH 
4/11/2011 5:31:08 PM 
4/11/2011 5:31:08 PM 
4/11/2011 5:31:08 PM 

SM 2320B: ALKALINITY 
Alkalinity, Total (As CaC03) 310 
Carbonate ND 
Bicarbonate 310 

20 
2.0 
20 

mg/L CaC03 
mg/LCaC03 
mg/L CaC03 

1 
1 
1 

Analyst: LJB 
4/6/2011 8:57:00 PM 
4/6/2011 8:57:00 PM 
4/6/2011 8:57:00 PM 

EPA 120.1: SPECIFIC CONDUCTANCE 
Specific Conductance 3400 0.010 H mhos/cm 1 

Analyst: LJB 
4/6/2011 8:57:00 PM 

SM4500-H+B: PH 
pH 7.16 0.100 pH units 1 

Analyst: LJB 
4/6/2011 8:57:00 PM 

SM2S40C MOD: TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids 2090 40.0 mg/L 1 

Analyst: KS 
4/11/2011 2:00:00 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-Il 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1104184 
Project: Injection Well 2nd QTR 4-11 
Lab ID: 1104184-02 

Client Sample ID:. TRIP BLANK 
Collection Date: 
Date Received: 4/5/2011 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Benzene ND 1.0 P9/L 
Toluene ND 1.0 |Pg/L 
Ethylbenzene ND 1.0 P9/L 
Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 
1,2,4-Trimethylbenzene ND 1.0 wg/L 
1,3,5-Trimethylbenzene ND 1.0 ug/L 
1,2-Dlchloroethane (EDC) ND 1.0 pg/L 
1,2-Dibromoethane (EDB) ND 1.0 ug/L 
Naphthalene ND 2.0 pg/L 
1 -Methylnaphthalene ND 4.0 ug/L 
2-Methylnaphthalene ND 4.0 .ug/L 
Acetone ND 10 pg/L 
Bromobenzene ND 1.0 Mg/t-
Bromodichloromethane ND 1.0 pg/L 
Bromoform ND 1.0 pg/L 
Bromomethane ND 3.0 pg/L 
2-Butanone ND 10 pg/L. 
Carbon disulfide ND 10 pg/L 
Carbon Tetrachloride ND 1.0 pg/L 
Chlorobenzene ND 1.0 pg/L 
Chloroethane ND 2.0 pg/L 
Chloroform ND 1.0 pg/L 
Chloromethane ND 3.0 pg/L 
2-Chlorotoluene ND 1.0 pg/L 
4-Chlorotoluene ND 1.0 pg/L 
cls-1,2-DCE ND 1.0 pg/L 
cis-1,3-Dichloropropene ND 1.0 pg/L 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 
Dlbromochloromethane ND 1.6 pg/L 
Dibromomethane ND 1.0 pg/L 
1,2-Dlchlorobenzene ND 1.0 ug/L 
1,3-Dichlorobenzene ND 1.0 pg/L 
1,4-Dichlorobenzene ND 1.0. pg/L 
Dichlorodifluoromethane ND 1.0 pg/L 
1,1-Dlchloroethane ND 1.0 pg/L 
1,1-Dichloroethene ND 1.0 pg/L 
1,2-Dichloropropane ND 1.0 pg/L 
1,3-DIchloropropane ND 1.0 pg/L 
2,2-Dichloropropane ND 2.0 pg/L 
1,1-Dlchloropropene ND 1.0 pg/L 
Hexachlorobutadiene ND 1.0 pg/L 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

Analyst: BDH 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 
4/10/2011 4:19:47 AM 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

6 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

C L I E N T : Western Refining Southwest, Inc. Cl ient Sample I D : T W P B L A N K 

Lab O r d e r : 1104184 Collection Date: 

Pro jec t : Injection Wel l 2nd Q T R 4-11 Date Received: 4/5/2011 

Lab I D : 1104184-02 M a t r i x : TRIP B L A N K 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: BDH 
2-Hexanone ND 10 Mg/L 1 4/10/2011 4:19:47 AM 
Isopropylbenzene ND 1.0 Mg/L 1 4/10/2011 4:19:47 AM 

4-lsopropyltoluene ND 1.0 Mg/L 1 4/10/20114:19:47 AM 
4-Methyl-2-pentanone ND 10 Mg/L 1 4/10/2011 4.19:47 AM 
Methylene Chloride ND 3.0 ug/L 1 4/10/2011 4:19:47 AM 
n-Butylbenzene ND 1.0 Mg/L 1 4/10/2011 4:19:47 AM 
n-Propylbenzene ND 1.0 pg/L 1 4/10/2011 4:19:47 AM 

sec-Butylbenzene ND 1.0 pg/L 1 4/10/20114:19:47 AM 
Styrene ND 1.0 pg/L 1 4/10/2011 4:19:47 AM 
tert-Butylbenzene ND 1.0 pg/L 1 4/10/2011 4:19:47 AM 
1,1,1,2-Tetrachloroethane ND 1.0 Mg/L 1 4/10/20114:19:47 AM 
1,1,2,2-Tetrachloroethane ND 2.0 |jg/L 1 4/10/2011 4:19:47 AM 
Tetrachloroethene (PCE) ND 1.0 Ug/L 1 4/10/2011 4:19:47 AM 
trans-1,2-DCE ND 1.0 pg/L 1 4/10/2011 4:19:47 AM 
trans-1,3-Dlchloroprbpene ND 1.0 Mg/L 1 4/10/2011 4:19:47 AM 
1,2,3-Trichlorobenzene ND 1.0 ug/L 1 4/10/2011 4:19:47 AM 
1,2,4-Trichlorobenzene ND 1.0 Mg/L 1 4/10/2011 4:19:47 AM 
1,1,1-Trichloroethane ND 1.0 pg/L 1 4/10/2011 4:19:47 AM 
1,1,2-Trichloroethane ND 1.0 pg/L 1 4/10/20114:19:47 AM 
Trichloroethene (TCE) ND 1.0 pg/L 1 4/10/2011 4:19:47 AM 

Trichlorofluorornethane ND 1.0 ug/L 1 4/10/2011 4:19:47 AM 

1,2,3-Trlohloropropane ND 2.0 pg/L 1 4/10/2011 4:19:47 AM 
Vinyl chloride ND 1.0 pg/L 1 4/10/2011 4:19:47 AM 
Xylenes, Total ND 1.5 Ug/L 1 4/10/2011 4:19:47 AM 

Surr: 1,2-Dlchloroethane-d4 99.5 65.8-138 %REC 1 4/10/2011 4:19:47 AM 
Surr: 4-Bromofiuorobenzene 106 72.7-128 %REC 1 4/10/2011 4:19:47 AM 
Surr: Dibromofluoromethane 105 69-135 %REC 1 4/10/20114:19:47 AM 

. Surr: Toluene-d8 104 86.1-134 %REC 1 4/10/2011 4:19:47 AM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding limes for preparation or analysis exceeded 
J Analyte detected below quantitation limits MCL Maximum Contaminant Level 

NC Non-Chlorinated ND Not Detected at the Reporting Limit 
PQL Practical Quantitation Limit S Spike recovery outside accepted recovery limits Page 7 o f 7 
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Anatek Labs, Inc. 
1282 Allures Drive • Moscow, ID 83843 • (208)883-2839* Fax (208) 882-9246 • emallmoscow@anateklabs.com 

S04 E Sprague Ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 838-4433 • email spokane@anateklabs.com 

Client: HALL ENVIRONMENTAL ANALYSIS LAB 
Address: 4901 HAWKINS NE SUITE D 

ALBUQUERQUE, NM 87109 
Attn: ANDY FREEMAN 

Batch #: 
Project Name: 

110407046 
1104184 

Analytical Results Report 

Sample Number 
Client Sample ID 
Matrix 
Comments 

110407046-001 
1104164-01E / INJECTION WELL 
Water 

Sampling Date 4/4/2011 
Sampling Time 12:45 PM 
Sample Location 

Date/Time Received 
Extraction Date 

4/7/2011 12:30 PM 

Parameter Result Units PQL Analysis Date Analyst Method 

Cyanide (reactive) ND mg/L 0.1 4/11/2011 JTT SW846 CH7 

Flashpoint >200 °F 4/18/2011 MAH EPA 1010 

PH 6.78 ph Units 4/14/2011 CRW EPA 150.1 

Reactive sulfide 1.20 mg/kg 1 4/18/2011 JTT SW846 CH7 

Qualifier 

Authorized Signature 

John Coddlngjo/f, 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 written approval of the laboratory. 
Tha results reported relate only to the samples indicated. 
Soil/solid results are reported on a dry-weight basis unless otherwise noted. 

Certifications hatd by Anatek Labs ID: EPAID00013; AZ0701; CQID00013; FL(NELAP):E87893; IO.ID00013; IMC-IO-01; KY:901«i; MT:CERT0028; NM: ID00013; OR:ID200QD1̂ 02; WAC89S 
Certifications held by Anatek Labs WA: EPA:WA00169; CA:Cett2832; IDlWAOOIBft WA.C686; MT:CertO096 

Tuesday. ADril 19.2011 
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Hall Environmental Analysis Laboratory, Inc Date: 20-Apr-ll 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4-11 Work Order: 1104184 

Analyte Result Units PQL SPKVa SPK ref 
I i 

%Rec LowLimit HighLimit %RPD RPDLimlt Qual 

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

Chloride ND mg/L 
Sulfate ND mg/L 
Sample ID: MB MBLK 

Chloride ND mg/L 
Sulfate ND mg/L 
Sample ID: LCS LCS 

Chloride 4.911 mg/L 
Sulfate 9.968 mg/L 
Sample ID: LCS LCS 

Chloride 4.929 mg/L 
Sulfate 10.22 mg/L 

0.50 
0.50 

0.50 
0.50 

0.50 
0.50 

0.50 
0.50 

Batch ID: R445D8 Analysis Date: 4/6/2011 10:43:20 AM 

Batch ID: R44664 Analysis Date: 4/9/2011 12:59:45 PM 

5 
10 

5 
10 

0 
0 

0 
0 

Batch ID: R446(I8 Analysis Date: 4/6/2011 10:54:31AM 

98.2 90 110 
99.7 90 110 

Batch ID: R446£4 Analysis Date: 4/9/2011 1:17:10 PM 

98.6 90 110 28.0 0 
102 90 110 4.50 0 

Batch ID: R44617 Analysis Date: 4/6/2011 5:44:00 PM 

Batch ID: R44617 Analysis Date: 4/6/2011 5:60:00 PM 

100 98.7 102 

Method: SM 2320B: Alkalinity 
Sample ID: MB-1 MBLK 

Alkalinity, Total (Aa CaC03) ND mg/LCa 20 
Carbonate ND mg/LCa 2.0 
Bicarbonate , ND mg/LCa 20 
Sample ID: LCS-1 LCS 

Alkalinity,Total (AsCaC03) 80.36 mg/LCa 20, 80 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPO outside accepted recovery limits 

9 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

QA/QC SUMMARY REPORT 
ent: 

Project: 

Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4-11 Work Order: 1104184 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qua) 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b12 MBLK 

Benzene ND ug/L 1.0 
Toluene ND M9/L 1.0 
Ethylbenzene ND Mg'L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND Mg/L 1.0 
1,3,5-Trimethylbenzene ND Mg/L 1.0 
1,2-Dichloroethane (EDC) ND Mg/L 1.0 
1,2-Dlbromoethane (EDB) ND Mg/L i.o 
Naphthalene ND Mg/L 2.0 
1 -Methylnaphthalene ND Mg/L 4.0 
2-Methylnephthalene ND Mg/L 4.0 
Acetone ND . Mg/L 10 
Bromobenzene ND ug/L 1.0 
Bromodichloromethane ND Mg/L 1.0 
Bromoform ND Mg/L 1.0 
Bromomethane ND Mg/L 3.0 
2-Butanone ND ug/L 10 

^ • fcon disulfide ND Mg/L 10 
^ ^ B o n Tetrachloride ND Mg/L 1.0 
Cnlorobanzene ND Mg/L 1.0 
Chloroethane ND ug/L 2.0 
Chloroform ND pg/L 1.0 
Chloromethane ND pg/L 3.0 
2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dlbromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dlchlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodlfluoro methane ND pg/L 1.0 
1,1-Dlchloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichtoropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 
Hexachlorobutadlene ND pg/L 1.0 
2-Hexanone ND pg/L 10 
Isopropylbenzene ND. pg/L 1.0 

^topropyltoluene ND pg/L 1.0 

Batch ID: R44651 Analysis Date: 4/9/2011 11:24:39 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection vWell 2nd QTR 4-11 WorkOrder: 1104184 

Analyte Result Units 
l • 

PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLImit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b12 MBLK 

4-Methy!-2-pantanone ND ug/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butylbenzene ND pg/L 
n-Propylbenzene ND pg/L 
sec-Butylbenzene ND ug/L 
Styrene ND pg/L 
tert-Butylbenzene ND pg/L 
1,1,1,2-Tetrachloroethane ND pg/L 
1,1,2,2-Tetrachloroethane ND pg/L 
Tetrachloroethene (PCE) ND pg/L 
trans-1,2-DCE ND pg/L 
trans-1,3-Dichloropropene ND pg/L 
1.2.3- Trichlorobenzene ND pg/L 
1.2.4-Trichlorobenzene ND pg/L 
1.1.1-Trlchloroethane ND pg/L 
1.1.2-Trichloroethane ND pg/L 
Trichloroethene (TCE) ND pg/L 
Trichlorofluorornethane ND pg/L 
1.2.3-Trichloropropane ND pg/L 
Vinyl chloride ND pg/L 
Xylenes, Total ND pg/L 
Sample ID: SmLrb MBLK 
Benzene ND pg/L 
Toluene ND pg/L 
Ethylbenzene ND pg/L 
Methyl tert-butyl ether (MTBE) ND pg/L 

1.2.4-Trimethylbenzene ND pg/L 
1.3.5- Trimethylbenzene ND pg/L 
1,2-Dichloroethane(EDC) ND pg/L 
1,2-Dibromoethane(EDB) ND pg/L 
Naphthalene ND pg/L 
1- Methylnaphthalene ND pg/L 
2- Methylnaphthalene ND pg/L 
Acetone ND pg/L 
Bromobenzene ND pg/L 
Bromodichloromethane ND pg/L 
Bromoform ND pg/L 
Bromomethane ND pg/L 
2-Butanone ND pg/L 
Carbon disulfide ND pg/L 
Carbon Tetrachloride ND pg/L 
Chlorobenzene ND pg/L 
Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 

1 
1 
1 
1 
1 
1. 
2. 
I J 

1.0 

i.'o 
1.0 
1.|0 
1.0 
1.0 
1.0 

I 

1.0 
I • 

2.0 
i 

1.0 
I 

1.5 
1.0 

i 

1.0 
I 

1.0 
1.0 

I 

1.0 
1.0 

I 

1.0 
I 

1.0 
I 

2.0 
i 

4.0 
i 

4.0 
« : 
1.0 

I 

1.0 
I 

1.0 
I 

3.0 
10j 
1.0 
1.0' 

Batch ID: R44851 Analysis Date: 4/9/2011 11:24:39 AM 

Batch ID: R44668 Analysis Date: 4/11/2011 8:22:37 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits 

11 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-Jl 

f̂ftit: 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4-11 Work Order: 1104184 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLImit Qual 

Method: 
Sample 10: 

EPA Method 8260B: 
6mL rb 

VOLATILES 
MBLK 

Chloromethane ND pg/L 3.0 
2-Chlorotoluene ND M9'L 1.0 
4-Chlorotoluene ND M9'L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND ug/L 1.0 
1,2-Dlbromo-3-chloropropane ND ug/L 2.0 
Dibromochioromethane ND pg/L 1.0 
Dibromomethane ND M0/L 1.0 
1,2-Dichlorobenzene ND MfJ/L 1.0 
1,3-Dlchlorobenzene ND ug/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dlchlorodlfluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 
1,3-Dlch loropropa ne ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
^faCfchloropropene ND pg/L 1.0 
f^Ahlorobutadlene ND ug/L 1.0 
i^exanone ND pg/L 10 
tsopropylbenzene ND pg/L 1.0 
4-lsopropyltoluene ND pg/L 1.0 
4-Methyt-2-pentanone ND pg/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butyibenzene ND pg/L 1.0 
n-Propylbenzene ND pg/L 1.0 
seo-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethene ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 
1,2,3-Trichloropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 
Xylenes, Total ND pg/L 1.5 
SaanlelD: b24 MBLK 

Batch ID: R44668 Analysis Date: 4/11/2011 8:22:37 AM 

Batch ID: R44651 Analysis Date: 4/10/2011 11:35:56 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4-11 Work Order: 1104184 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b24 MBLK 

Benzene ND MQ/L 
Toluene ND ug/L 
Ethylbenzene ND pg/L 
Methyl tert-butyl ether (MTBE) ND pg/L 
1,2,4-Trimethylbenzene ND pg/L 
1,3,5-Trimethylbenzene ND pg/L 
1,2-Dichloroethane (EDC) ND pg/L 
1,2-Dlbromoethane (EDB) ND pg/L 
Naphthalene ND pg/L 
1 -Methylnaphthalene ND pg/L 
2-Methylnaphthalene ND pg/L 
Acetone ND pg/L 
Bromobenzene ND pg/L 
Bromodichloromethane ND pg/L 
Bromoform ND pg/L 
Bromomethane ND pg/L 
2-Butanone ND pg/L 
Carbon disulfide, ND pg/L 
Carbon Tetrachloride ND pg/L 
Chlorobenzene ND pg/L 
Chloroethane ND pg/L 
Chloroform ND pg/L 
Chloromethane ND pg/L 
2-Chlorotoluene ND pg/L 
4-Chlorotoluene ND pg/L 
cls-1,2-DCE ND pg/L 
cis-1,3-Dichloropropene ND pg/L 
1,2-Dibromo-3-chloropropane ND pg/L 
Dibromochloromethane ND pg/L 
Dlbromomethane ND pg/L 
1,2-Dichlorobenzene ND pg/L 
1,3-Dichlorobenzene ND pg/L 
1,4-Dlchlorobenzene ND pg/L 
Dichlorodlfiuoromethane ND pg/L 
1,1-Dichloroethane ND pg/L 
1,1-Dichloroethene ND pg/L 
1,2-Dlchloropropane ND pg/L 
1,3-Dichloropropane ND pg/L 
2,2-Dichloropropane ND pg/L 
1,1-Dichloropropene ND pg/L 
Hexachlorobutadiene ND pg/L 
2-Hexanone ND pg/L 
Isopropylbenzene ND pg/L 
4-lsopropyltoluene ND pg/L 

1.0 
i!o 
1.0 
i!o 
i!o 
i!o 
1 Jo 
1 Jo 
2J0 
4)0 
4.'0 

i 

10 

1.0 
3.0 

i 
10 

1 

10 
1 

1.0 
i 

1.0 
2.0 
1.0 

I 

3.0 
.1 

1.0 
I 

1.0 
I 

1.0 
I 

1.0 
I 

2.0 
i 

1.0 
] 

1.0 
I 

1.0 
I 

1.0 
I 

1.0 
I 

1.0 
I 

1.0 
I 

1.0 
I 

1.0 
I 

1.0 
I 

2.0 
i 

1.0 
I 

1.0 
,0! 1.0 1.d 

Batch ID: R44651 Analysis Date: 4/10/2011 11:35:56AM 

Qualifiers: 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits NC Non-Chlorinated 

Page 5 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits Page 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-Jl 

QA/QC SUMMARY REPORT 
but: 

Project: 

Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4-11 Work Order: 1104184 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimlt Qual 

Method: EPA Method 8260B: VOLATILES 

Sample 10; b24 MBLK Batch ID: R44661 Analysis Date: 4/10/2011 11:35:56 AN 

4-Methyl-2-pentanone ND ug/L 10 

Methylene Chloride ND MS/L 3.0 

n-Butylbenzene ND Mfl/L 1.0 

n-Propyibenzene ND ug/L 1.0 

sec-Butylbenzene ND M9/L . 1.0 

Styrene ND ug/L 1.0 

tert-Butylbenzene ND pg«- 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Oichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

iggilorofluoromethane ND pg/L 1.0 

^B-Trichloropropane ND pg/L 2.0 

vinyl chloride ND ug/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample 10: 100ng lcs-2 LCS Batch ID: R44661 Analysis Date: 4/9/2011 10:56:28 AM 

Benzene 21.37 pg/L 1.0 20 0 107 85.2 121 

Toluene 20.56 pg/L 1.0 20 0.155 102 88.3 121 

Chlorobenzene 19,35 pg/L 1.0 20 0.2426 95.6 91.9 110 

1,1-Dichloroethene 24.14 pg/L 1.0 20 0 121 91.5 134 

Trichloroethene (TCE) 19.05 pg/L 1.0 20 0 95.3 78.3 102 

Sample ID: 100nglcs LCS Batch ID: R44668 Analysis Date: 4/11/2011 9:45:31 AM 

Benzene 21.19 pg/L 1.0 20 0 106 85.2 121 

Toluene 20.33 pg/L 1.0 20 0 102 86.3 121 

Chlorobenzene 19.84 pg/L 1.0 20 0 99.2 91.9 110 

1,1-Dichloroethene 25.11 pg/L 1.0 20 0 126 91.5 134 

Trichloroethene (TCE) 19.73 pg/L 1.0 20 0 98.6 78.3 102 

Sample ID: 100ng lcs-3 LCS Batch ID: R44661 Analysis Date: 4/10/2011 11:07:47 AM 

Benzene 21.72 pg/L 1.0 20 t 0 109 85.2 121 

Toluene 21.16 pg/L 1.0 20 0.1342 105 88.3 121 

Chlorobenzene 20.07 pg/L 1.0 20 0.244 99.1 91.9 110 

1,1-Dichloroethene 23.97 pg/L 1.0 20 0 120 91.5 134 

Trichloroethene (TCE) 19.32 pg/L 1.0 20 0 96.6 78.3 102 

ft Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits -

14 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-ll 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4-11 WorkOrder: 1104184 

Analyte Result Units PQL 
i 

SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-26338 MBLK 
Acenaphthene ND M5/L 10 
Acenaphthylene ND ug/L 10 

I Aniline ND M0/L 10 

Anthracene ND ug/L 10 
Azobenzene ND M9/L 10 
Benz(a)anthracene ND M9/L 10 

I Benzo(a)pyrene ND ug/L 10 
I Benzo(b)fluoranthene ND pg/L 10 
I Benzo(g,h,l)perylene ND pg/L 10 
I Benzo(k)fluoranthsne ND pg/L 10 
I Benzoic acid ND pg/L 20 

Benzyl alcohol ND ug/L 10 

Bis(2-chloroethoxy)methane ND ug/L 10 
Bls(2-chloroethyl)ether ND pg/L 10 

j 
Bfs(2-chloroisopropyl)ether ND ug/L 10 

I Bis(2-ethylhexyl)phthalate ND Mg/L 10 
I 4-Bromophenyl phenyl ether ND ug/L 10 
I Butyl benzyl phthalate ND pg/L 10 
j 

Carbazole ND pg/L 10 
4-Chloro-3-methylphenol ND pg/L 1<j 
4-Chloroaniline ND pg/L 10 

2-Chloronaphthalene ND pg/L j 
10 

2-Chlorophenol ND pg/L 10' 
[ 4-Chlorophenyl phenyl ether ND pg/L 

Chrysene ND pg/L 
Dl-n-butyl phthalate ND pg/L 10' 

1 

Dl-n-octyl phthalate ND pg/L 10! 
Dibenzfa, h)anthracene ND pg/L 10| 
Dibenzofuran ND pg/L 10, 
1,2-Dichlorobenzene ND pg/L 10| 
1,3-Dich lorobenzene ND pg/L 10! 

1,4-Dichlorobenzene ND pg/L 10 
3,3'-Dichlorobenzldine ND pg/L 10 

Diethyl phthalate ND pg/L 10 

Dimethyl phthalate ND pg/L 10 

2.4-Dichlorophenol ND pg/L 20 

2,4-Dimethylphenol ND pg/L 10 

4,6-Dinitro-2-methylphenol ND pg/L 20 
2,4-Dinltrophenol ND pg/L 20 

2,4-Dinitrotoluene ND pg/L 10 
2,6-Dinitrotoluene ND pg/L 10 

Fluoranthene ND pg/L 10 

Fluorene ND pg/L 10 

Hexachlorobenzene ND pg/L 10 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: 26338 Analysis Date: 4/14/2011 5:59:47 PM 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits 

15 
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Date: 20-Apr-ll 

QA/QC SUMMARY REPORT 
Int: Western Refining Southwest, Inc. 

Project: Injection Well 2nd QTR 4-11 Work Order: 1104184 

Analyte Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLImlt Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-26338 MBLK Batch ID: 26338 Analysis Date: 4/14/2011 5:59:47 PN 

Hexachlorobutadlene ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 10 
Hexachloroethane ND ug/L. 10 
Indenofi ,2,3-cd)pyrene ND pg/L 10 
Isophorone ND ug/i. 10 
2-Methylnaphthalene ND ug/L 10 
2-Methylphenol ND Mg/L 10 
3+4-Methylphenol ND ug/L 10 
N-Nitrosodl-n-propylamine ND pg/L 10 
N-Nltrosodlmethylaml ne ND Mg/L 10 
N-Nitrosodiphenylamine ND Mg/L 10 
Naphthalene ND M9/L 10 ; • 
2-Nitroaniline ND Mg/L 10 
3-Nitroanillne ND M9/L io 
4-Nitroanlline ND Mg/L 20 
Nitrobenzene ND ug/L 10 
2-Nitrophenol ND pg/L 10 

^pMtrophenol ND Mg/L 10 
^Bichlorophenol ND Mg/L 20 
^nenanthrene ND Mg/L 10 
Phenol ND pg/L 10 
Pyrene ND ug/L 10 
Pyridine ND Mg/L 10 
1,2,4-Trichlorobenzene ND Mg/L 10 
2,4,5-Trichlorophenol ND Mg/L 10 
2,4,6-Trichlorophenol ND Mg/L 10 
Sample ID: lcs-26338 LCS Batch ID: 26338 Analysis Date: 4/14/2011 6:29:07 PM 

Acenaphthene 67.42 pg/L 10 100 0 67.4 31 99.4 
4-Chloro-3-methylphenol 70.28 pg/L 10 100 0 70.3 34.3 111 
2-Chlorophenol 65.46 pg/L 10 100 0 65.5 24.1 98.7 
1,4-Dichlorobenzene 49.96 pg/L 10 100 0 50.0 20.6 85.6 
2,4-Dlnitrotoluene 68.66 pg/L 10 100 0 68.7 26.6 126 
N-Nltrosodi-n-propylamlne 65.98 pg/L 10 100 0 66.0 29.2 94.4 
4-Nitrophenol 36.42 Mg/L 10 100 6.26 30.2 9.87 86 
Pentachlorophenol 49.12 pg/L 20 100 0 49.1 20 97.8 
Phenol 45.58 pg/L 10 100 0 45.6 17.5 60.5 
Pyrene 61.02 pg/L 10 100 0 61.0 46.8 92.2 
1,2,4-Trichlorobenzene 67.02 pg/L 10 100 0 57.0 25.2 92.3 

Method: EPA Method 7470: Mercury 
Sample ID: MB-26430 MBLK Batch ID: 26430 Analysis Date: 4/15/2011 2:39:54 PM 

Mercury ND mg/L 0.00020 
Sample ID: LCS-26430 LCS Batch ID: 26430 Analysis Date: 4/15/2011 2:41:38 PM 

^ p r y 0.005134 mg/L 0.00020 0.005 3E-05 102 60 120 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 8 
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Hall Environmental Analysis Laboratory, Inc. Date: 20-Apr-l) 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4-11 Work Order: 1104184 

Analyte Result Units PQ L SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA 6010B: Total Recoverable M< itals 

Sample ID: MB-26363 MBLK Batch ID: 26363 Analysis Date: 4/13/2011 1:52:02 PN 

Arsenic ND mg/L 0.0 10 

Barium ND mg/L 0.020 
| Cadmium ND mg/L 0.0020 
| Calcium ND mg/L 1.0 
j 

Chromium ND mg/L 0.0060 

Lead ND mg/L 0.0050 
| Magnesium ND mg/L 1.0 
I 

Potassium ND mg/L 1.0 
I 

Selenium ND mg/L 0.050 

Silver ND mg/L 0.0050 
I 

Sodium ND mg/L 1.i ) 
Sample ID: LCS-26363 LCS Batch ID: 26363 Analysis Date: 4/13/2011 1:54:59 PM 

Arsenic 0.6247 mg/L o.o: !0 0.5 0 105 80 120 

Barium 0.4764 mg/L 0.020 0.5 0 95.3 80 120 

Cadmium 0.4981 mg/L 0.0020 0.5 0.0003 99.6 80 120 

Calcium 52.24 mg/L 1.0 50 0.0715 104 80 120 

Chromium 0.5230 mg/L 0.0060 0.5 0 105 80 120 

Lead ' 0.4959 mg/L 0.0050 
I 

0.5 0 99.2 80 120 4 Magnesium 53.05 mg/L 1.0 
I 

50 0 106 80 120 % 
Potassium 55.46 mg/L 1.0 50 0.3116 110 80 120 

Selenium 0.5052 mg/L 0.050 0.5 0 101 80 120 

Silver 0.5158 mg/L 0.0050 0.5 0 103 80 120 

Sodium 51.17 mg/L 1.C i 50 0 102 80 120 

Sample ID: LCS-26363 LCS Batch ID: 26363 Analysis Date: 4/13/2011 1:57:43 PM 

Arsenic 0.5285 mg/L 0.02 0 0.5 0 106 80 120 
Barium 0.4745 mg/L 0.020 0.5 0 94.9 80 120 

Cadmium 0.4993 mg/L 0.0020 0.5 0.0003 99.8 80 120 

Calcium 51.81 mg/L 1.0 50 0.0715 103 80 120 

Chromium 0.5196 mg/L 0.0060 0.5 0 104 80 120 

Lead 0.4967 mg/L 0.0050 0.5 0 99.3 80 120 

Magnesium 51.72 mg/L 1.0 
[ 

50 0 103 80 120 

Potassium 55.52 mg/L 1.0 
j 

50 0.3116 110 80 120 

Selenium 0.5120 mg/L 0.050 0.5 0 102 80 120 

Silver 0.5150 mg/L 0.0050 0.5 0 103 80 120 

Sodium 51.23 mg/L 1.0! 50 0 102 80 120 

Method: SM2640C MOD: Total Dissolved Solids 

Sample ID: MB-26320 MBLK Batch ID: 26320 Analysis Date: 4/11/2011 2:00:00 PM 

Total Dissolved Solids ND mg/L 20.0 

Sample ID: LCS-26320 LCS Batch ID: 26320 Analysis Date: 4/11/2011 2:00:00 PM 

Total Dissolved Solids 995.0 mg/L 20.0 1000 0 99.5 80 120 

Qualifiers: 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits NC Non-Chlorinated 

Page 9 ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits Page 9 
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Hall Environmental Analysis Laboratory, Inc 

Sample Receipt Checklist 
'ent Name WESTERN REFINING SOyT • Date Received: 

Work Order Number 1104184 

Checklist completed by: 

Matrix: 

4/5/2011 

Date 

Received by: LNM 

Sample ID labels checked by: 

Carrier name: UPS 

initials 
Jr 

Shipping container/cooler in good condition? Yes 0 N o D Not Present 

Custody seals intact on shipping container/cooler? Yes N o D Not Present 

Custody seals intact on sample bottles? Yes • N o D N/A 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

feter - VOA vials have zero headspace? No VOA vials submitted • Yes 0 N o D 

Ki ter - Preservation labels on bottle and cap match? Yes 0 No • N/A • 

Water - pH acceptable upon receipt? Yes 0 N o D N/A • 

Container/Temp Blank temperature? 4.8° <6° C Acceptable . 

0 

Number of preserved 
bottles checked for 

>12/inless noted 
tTeli 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Wednesday, July 27, 2011 

Kelly Robinson 
Western Refining Southwest, Inc. 
#50 CR4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 3rd Qtr 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 7/15/2011 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 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. All 
samples are reported as received unless otherwise indicated. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Dear Kelly Robinson: 
Order No.: 1107575 

Sincerely, 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 

4901 Hawkins NE • Suite D • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. 
Date: 27-Jul-ll 
Analytical Report 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID : Injection Wel l 

Lab Order : 1107575 Collection Date: 7/14/2011 2:10:00 PM 

Project : Injection Wel l 3rd Qtr Date Received: 7/15/2011 

Lab I D : 1107575-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: SRM 

Chloride 180 10 mg/L 20 7/16/2011 10:40:59 AM 

Sulfate 62 2.5 mg/L 5 7/16/2011 11:50:38 AM 

EPA METHOD 7470: MERCURY Analyst: MBR 
Mercury 0.00023 0.00020 mg/L 1 7/19/2011 2:59:05 PM 

EPA 6010B: TOTAL R E C O V E R A B L E METALS Analyst: E L S 

Arsenic ND 0.020 mg/L 1 7/21/2011 8:37:50 AM 

Barium 0.21 0.020 mg/L 1 7/22/2011 1:45:51 PM 

Cadmium ND 0.0020 mg/L 1 7/21/2011 8:37:50 AM 

Calcium 61 1.0 mg/L 1 7/22/2011 1:45:51 PM 

Chromium 0.014 0.0060 mg/L 1 7/21/2011 8:37:50 AM 

Lead ND 0.0050 mg/L 1 7/21/2011 8:37:50 AM 
Magnesium 12 1.0 mg/L 1 7/21/2011 8:37:50 AM 

Potassium 4.5 1.0 mg/L 1 7/21/2011 8:37:50 AM 
Selenium ND 0.050 mg/L 1 7/21/2011 8:37:50 AM 

Silver ND 0.0050 mg/L 1 7/21/2011 8:37:50 AM 

Sodium 140 5.0 mg/L 5 7/22/2011 1:47:52 PM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Acenaphthene ND 10 M9/L 1 7/20/2011 1:26:20 PM 
Acenaphthylene ND 10 ug/L 1 7/20/2011 1:26:20 PM 
Aniline ND 10 ug/L 1 7/20/2011 1:26:20 PM 

Anthracene ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Azobenzene ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Benz(a)anthracene ND 10 ug/L 1 7/2O/2011 1:26:20 PM 
Benzo(a)pyrene ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Benzo(b)fluoranthene ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Benzo(g,h,i)perylene ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Benzo(k)fluoranthene ND 10 PQ/L 1 7/20/2011 1:26:20 PM 
Benzoic acid 26 20 pg/L 1 7/20/2011 1:26:20 PM 
Benzyl alcohol ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Bis(2-chloroethoxy)methane ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Bis(2-chloroethyl)ether ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Bis(2-chloroisopropyl)ether ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Bis(2-ethylhexyl)phthalate ND 10 pg/L 1 7/20/2011 1.26:20 PM 
4-Bromophenyl phenyl ether ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Butyl benzyl phthalate ND 10 pg/L 1 7/20/2011 1:26:20 PM 
Carbazole ND 10 pg/L 1 7/20/2011 1:26:20 PM 
4-Chloro-3-methylphenol ND 10 pg/L 1 7/20/2011 1:26:20 PM 

Qualifiers: 

• Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

1 
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Hall Environmental Analysis Laboratory, Inc. 
Date: 27-Jul-II 
Analytical Report 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1107575 
Project: Injection Well 3rd Qtr 
Lab ID: 1107575-01 

Client Sample ID: Injection Well 
Collection Date: 7/14/2011 2:10:00 PM 
Date Received: 7/15/2011 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units D F Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

4-Chloroaniline ND 10 Ufl/L 1 7/20/2011 1 :26:20 PM 

2-Chloronaphthalene ND 10 1 7/20/2011 1 :26:20 PM 

2-Chlorophenol ND 10 ug/L 1 7/20/2011 1 :26:20 PM 

4-Chlorophenyl phenyl ether ND 10 M9/L 1 7/20/2011 1 :26:20 PM 

Chrysene ND 10 ug/L 1 7/20/2011 1 •26:20 PM 

Di-n-butyl phthalate ND 10 ug/L 1 7/20/2011 1 26:20 PM 

Dl-n-octyl phthalate ND 10 ug/L 1 7/20/2011 1 26:20 PM 

Dibenz(a,h)anthracene ND 10 ug/L 1 7/20/2011 1 26:20 PM 

Dlbenzofuran ND 10 ug/L 1 7/20/2011 1 26:20 PM 

1,2-Dichlorobenzene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

1,3-Dichlorobenzene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

1,4-Dichlorobenzene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

3,3'-Dichlorobenzidine ND 10 ug/L 1 7/20/2011 1 26:20 PM 

Diethyl phthalate ND 10 pg/L . 1 7/20/2011 1 26:20 PM 

Dimethyl phthalate ND 10 pg/L 1 7/20/2011 1 26:20 PM 

2,4-Dichlorophenol ND 20 pg/L 1 7/20/2011 1 26:20 PM 

2,4-Dimethylphenol ND 10 pg/L 1 7/20/2011 1 26:20 PM 

4,6-Dinitro-2-methylphenol ND 20 pg/L 1 7/20/2011 1 26:20 PM 

2,4-Dlnitrophenol ND 20 pg/L 1 7/20/2011 1 26:20 PM 

2,4-Dinitrotoluene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

2,6-Dinitrotoluene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Fluoranthene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Fluorene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Hexachlorobenzene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Hexachlorobutadlene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Hexachlorocyclopentadiene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Hexachloroethane ND 10 pg/L 1 7/20/2011 1 26:20 PM 

lndeno(1,2,3-cd)pyrene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Isophorone ND 10 pg/L 1 7/20/2011 1 26:20 PM 

2-Methylnaphthalene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

2-Methylphenol 14 10 pg/L 1 7/20/2011 1 26:20 PM 

3+4-Methylphenol 13 10 pg/L 1 7/20/2011 1 26:20 PM 

N-Nitrosodi-n-propylamine ND 10 pg/L 1 7/20/2011 1 26:20 PM 

N-Nitrosodimethylamlne ND 10 pg/L 1 7/20/2011 1 26:20 PM 

N-Nitrosodiphenylamine ND 10 pg/L 1 7/20/2011 1 26:20 PM 

Naphthalene ND 10 pg/L 1 7/20/2011 1 26:20 PM 

2-Nitroaniline ND 10 pg/L 1 7/20/2011 1 26:20 PM 

3-Nitroanlline ND 10 pg/L 1 7/20/2011 1 26:20 PM 

4-Nitroaniline ND 20 pg/L 1 7/20/2011 1 26:20 PM 

Nitrobenzene ND 10 pg/L 1 7/20/2011 1: 26:20 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 

J Analyte detected below quantitation limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 2 of7 



Hall Environmental Analysis Laboratory, Inc. 
Date: 27-Jul-U 
Analytical Report 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Injection Well 

Lab Order : 1107575 Collection Date: 7/14/20112:10:00 P M 

Project : Injection Wel l 3rd Qtr Date Received: 7/15/2011 

L a b l D : 1107575-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: J D C 
2-Nitrophenol ND 10 ug/L 1 7/20/2011 1:26:20 PM 

4-Nitrophenol ND 10 ug/L 1 7/20/2011 1:26:20 PM 
Pentachlorophenol ND 20 pg/L 1 7/20/2011 1:26:20 PM 

Phenanthrene ND 10 ug/L 1 7/20/2011 1:26:20 PM 

Phenol 12 10 pg/L 1 7/20/2011 1:26:20 PM 
Pyrene ND 10 pg/L 1 7/20/2011 1:26:20 PM 

Pyridine ND. 10 pg/L 1 7/20/2011 1:26:20 PM 
1,2,4-Trichlorobenzene ND 10 pg/L 1 7/20/2011 1:26:20 PM 
2,4,5-Trichlorophenol ND 10 pg/L 1 7/20/2011 1:26:20 PM 
2,4,6-Trichlorophenol ND 10 pg/L 1 7/20/2011 1:26:20 PM 

Surr: 2,4,6-Tribromophenol 87.6 14.4-140 %REC 1 7/20/2011 1:26:20 PM 
Surr: 2-Fluoroblphenyl 78.8 31.2-116 %REC 1 7/20/2011 1:26:20 PM 
Surr: 2-Fluorophenol 61.9 11.8-102 %REC 1 7/20/2011 1:26:20 PM 
Surr: 4-Terphenyl-d14 79.0 19.1-132 %REC 1 7/20/2011 1:26:20 PM 
Surr: Nitrobenzene-d5 75.8 21.3-126 %REC 1 7/20/2011 1:26:20 PM 
Surr: Phenol-d5 46.4 13.7-82.2 %REC 1 7/20/2011 1:26:20 PM 

EPA METHOD 8260B: VOLATILES Analyst: MMS 
Benzene ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Toluene 2.4 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Ethylbenzene ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
1,2,4-Trimethylbenzene 1.4 1.0 pg/L 1 7/19/2011 1:39:48 AM 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Naphthalene ND 2.0 pg/L 1 7/19/2011 1:39:48 AM 
1-Methylnaphthalene ND 4.0 pg/L 1 7/19/2011 1:39:48 AM 
2-Methylnaphthalene ND 4.0 pg/L 1 7/19/2011 1:39:48 AM 
Acetone 330 50 pg/L 5 7/19/2011 1:18:51 PM 
Bromobenzene ND 1.0 pg/L 1 7/19/2011 1:39:48AM 
Bromodichloromethane ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Bromoform ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Bromomethane ND 3.0 pg/L 1 7/19/2011 1:39:48 AM 
2-Butanone ND 10 pg/L 1 7/19/2011 1:39:48 AM 
Carbon disulfide ND 10 pg/L 1 7/19/2011 1:39:48 AM 
Carbon Tetrachloride ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Chlorobenzene ND 1.0 pg/L 1 7/19/2011 1:39:48 AM 
Chloroetnane ND ] 2.0 pg/L 1 7/19/2011 1:39:48 AM 
Chloroform ND J 1.0 pg/L 1 7/19/2011 1:39:48 AM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantiiation Limit 

B Analyte detected in the associated Method Blank 
H Holding times for preparation or aneilysis exceeded 

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

3 
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Hall Environmental Analysis Laboratory, Inc. 
Date: 27-Jul-ll 
Analytical Report 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1107575 
Project: Injection Well 3rd Qtr 
Lab ID: 1107575-01 

Client Sample ID: 
Collection Date: 
Date Received: 

Matrix: 

Injection Well 
7/14/2011 2:10:00 PM 
7/15/2011 
AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Chloromethane ND 3.0 P9/L 
2-Chlorotoluene ND 1.0 M9'L 
4-Chlorotoluene ND 1.0 M9/L 
cis-1,2-DCE ND 1.0 ug/L 
cis-1,3-Dichloropropene ND 1.0 pg'i-
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 
Dibromochloromelhane ND 1.0 pg/L 
Dibromomethane ND 1.0 pg/i-
1,2-Dichlorobenzene ND 1.0 pg/L 
1,3-Dichlorobenzene ND 1.0 pg/L 
1,4-Dichlorobenzene ND 1.0 pg/L 
Dichlorodlfluoromethane ND 1.0 pg/L 
1,1-Dichloroethane ND 1.0 pg/L 
1,1-Dichloroethene ND 1.0 pg/L 
1,2-Dichloropropane ND 1.0 ug/L 
1,3-Dichloropropane ND 1.0 pg/L 
2,2-Dichloropropane ND 2.0 pg/L 
1,1-Dichloropropene ND 1.0 pg/L 
Hexachlorobutadiene ND 1.0 pg/L 
2-Hexanone ND 10 pg/L 
Isopropylbenzene ND 1.0 pg/L 
4-lsopropyltoluene ND i.O ug/L 
4-Methyl-2-pentanone ND 10 pg/L 
Methylene Chloride ND 3.0 pg/L 
n-Butylbenzene ND 1.0 pg/L 
n-Propylbenzene ND 1.0 pg/L 
sec-Butylbenzene ND 1.0 pg/L 
Styrene ND 1.0 pg/L 
tert-BuIylbenzene ND 1.0 pg/L 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 
Tetrachloroethene (PCE) ND 1.0 pg/L 
trans-1.2-DCE ND 1.0 pg/L 
trans-1 ;3-Dichloropropene ND 1.0 pg/L 
1,2,3-Trichlorobenzene ND 1.0 pg/L 
1,2,4-Trichlorobenzene ND 1.0 pg/L 
1,1,1-Trichloroethane ND 1.0 pg/L 
1,1,2-Trichloroethane ND 1.0 pg/L 
Trichloroethene (TCE) ND 1.0 pg/L 
Trichlorofluorornethane ND 1.0 pg/L 

Analyst: MMS 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 
7/19/2011 1:39:48 AM 

Qualifiers; 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 
Date: 27-M-l 1 
Analytical Report 

C L I E N T : Western Refining Southwest, Inc. Client Sample I D : Injection Wel l 

Lab Order : 1107575 Collection Date: 7/14/2011 2:10:00 PM 
Project: Injection Wel l 3rd Qtr Date Received: 7/15/2011 
Lab I D : 1107575-01 M a t r i x : AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: MMS 
1,2,3-Trichloropropane ND 2.0 pg/L 1 7/19/2011 1:39:48 AM 
Vinyl chloride ND 1.0 pg/L 1 7/19/2011 1:39:48 AM . 
Xylenes, Total 6.8 1.5 pg/L 1 7/19/2011 1:39:48 AM 

Surr: 1,2-Dichloroethane-d4 104 65.8-138 %REC 1 7/19/2011 1:39:48 AM 
Sum 4-BromofluorobBnzene 113 72.7-128 %REC 1 7/19/2011 1:39:48 AM 
Surr: Dibromofluoromethane 110 69-135 %REC 1 7/19/2011 1:39:4.8 AM 
Surr: Toluene-d8 104 86.1-134 %REC 1 7/19/2011 1:39:48 AM 

SM 2320B: ALKALINITY Analyst: LJB 
Alkalinity. Total (As CaC03) 150 20 mg/L CaC03 1 7/19/2011 6:47:00 PM 
Carbonate ND 2.0 mg/L CaC03 1 7/19/2011 5:47:00 PM 
Bicarbonate 150 20 mg/L CaC03 1 7/19/2011 5:47:00 PM 

EPA 120.1: SPECIFIC CONDUCTANCE Analyst: LJB 
Specific Conductance 1000 0.010 pmhos/cm 1 7/15/2011 7:35:00 PM 

SM4500-H+B: PH Analyst: LJB 

PH 7.06 0.100 H pH units 1 7/15/2011 7:35:00 PM 

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS 
Total Dissolved Solids 700 20.0 mg/L 1 7/19/2011 10:45:00 AM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded. 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

5 
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Hall Environmental Analysis Laboratory, Inc. 
Date: 27-M-IJ 
Analytical Report 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1107575 
Project: Injection Well 3rd Qtr 
Lab ID: 1107575-02 

Client Sample ID: Trip Blank 
Collection Date: 
Date Received: 7/15/2011 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

E P A METHOD 8260B: VOLATILES 
Benzene ND 1.0 pg/L 
Toluene ND 1.0 ug/L 
Ethylbenzene ND 1.0 pg/L 
Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 
1,2,4-Trimethylbenzene ND 1.0 ug/L 
1,3,5-Trimethylbenzene ND 1.0 pg/L 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 
1,2-D!bromoethane (EDB)' ND 1.0 pg/L 
Naphthalene ND 2.0 pg/L 
1-Methylnaphthalene ND 4.0 pg'/L 
2-Methylnaphthalene ND 4.0 pg/L 
Acetone ND 10 pg/L 
Bromobenzene ND 1.0 pg/L 
Bromodichloromethane ND 1.0 pg/L 
Bromoform ND 1-0 pg/L 
Bromomethane ND 3.0 pg/L 
2-Butanone ND 10 pg/L 
Carbon disulfide ND 10 pg/L 
Carbon Tetrachloride ND 1.0 pg/L 
Chlorobenzene ND 1.0 pg/L 

Chloroethane ND 2.0 pg/L 
Chloroform ND 1.0 pg/L 
Chloromethane ND 3.0 pg/L 
2-Chlorotoluene ND 1.0 pg/L 
4-Chlorotoluene ND 1.0 pg/L 
cis-1,2-DCE ND 1.0 pg/L 
cis-1,3-Dichloropropene ND 1.0 pg/L 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 
Dibromochloromethane ND 1.0 pg/L 
Dibromomethane ND 1.0 pg/L 
1,2-Dichlorobenzene ND 1.0 pg/L 
1,3-Dichlorobenzene ND 1.0 pg/L 
1,4-Dlchlorobenzene ND 1.0 pg/L 
Dichlorodifluoromethane ND 1.0 pg/L 
1,1-Dichloroethane ND 1.0 pg/L 
1,1-Dichloroethene ND 1.0 pg/L 
1,2-Dlchloropropane ND 1.0 pg/L 
1,3-Dichloropropane ND 1.0 pg/L 
2,2-Dichloropropane ND 2.0 pg/L 
1,1-Dichloropropene ND 1.0 pg/L 

Analyst: MMS 
7/19/2011 2:08:01 AM, 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2.08:01AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/201.1 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2.08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/1.9/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 
7/19/2011 2:08:01 AM 

Qualifiers; 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits . Page 6 of7 



Hall Environmental Analysis Laboratory, Inc. 
Date: 27-Jul-U 
Analytical Report 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Trip Blank 

Lab Order : 1107575 Collection Date: 

Project: Injection Wel l 3rd Qtr Date Received: 7/15/2011 

L a b r D : 1107575-02 Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: MMS 

Hexachlorobutadiene ND 1.0 ug/L 1 7/19/2011 2:08:01 AM 

2-Hexanone ND 10 ug/i. 1 7/19/2011 2:08:01 AM 

Isopropylbenzene ND 1.0 ug/L 1 7/19/2011 2:08:01 AM 

4-lsopropyltoluene ND i.o ug/L 7/19/20112:08:01 AM 

4-Methyl-2-pentanone ND 10 ug/L 1 7/19/2011 2.08.01 AM 

Methylene Chloride ND 3.0 pg/L 1 7/19/2011 2:08:01 AM 

n-Butylbenzene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

n-Propylbenzene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

sec-Butylbenzene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

Styrene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

tert-Butylbenzene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 7/19/20112:08:01 AM 

1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 7/19/2011 2:08:01 AM 

Tetrachloroethene (PCE) ND 1.0 ug/L 1 7/19/2011 2:08:01 AM 

trans-1,2-DCE ND 1.0 ug/L 1 7/19/2011 2:08:01 AM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

1,1,1-Trichloroethane ND 1.0 pg/L. 1 7/19/2011 2:08:01 AM 

1,1,2-Trichloroethane ND 1.0 ug/L 1 7/19/2011 2:08:01 AM 

Trichloroethene (TCE) ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

Trichlorofluorornethane ND 1.0 pg/L 1 7/19/2011 2:0B:01 AM 

1,2,3-Trichloropropane ND 2.0 pg/L 1 7/19/2011 2:08:01 AM 

Vinyl chloride ND 1.0 pg/L 1 7/19/2011 2:08:01 AM 

Xylenes, Total ND 1.5 ug/L 1 7/19/2011 2:08:01 AM 

Surr: 1,2-Dichloroethane-d4 107 65.8-138 %REC 1 7/19/2011 2:08:01 AM 

Surr: 4-Bromofluorobenzene 104 72.7-128 %REC 1 7/19/2011 2:08:01AM 

Surr: Dibromofluoromethane 110 69-135 %REC 1 7/19/2011 2:08:01 AM 

Surr: Toluene-dB 105 86.1-134 %REC 7/19/2011 2:08:01 AM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Delected at the Repotting Limit: 

S Spike recovery outside accepted recovery limits 
Page 7 of7 



#ESC 
Anne Thome 
Hall Environmental Analysis Laborat 
4901 Hawkins NE 
Albuquerque, NM 87109 

Date Received 
Description 

Sample ID 

C o l l e c t e d By 
C o l l e c t i o n Date 

Parameter 

J u l y 16, 2011 

INJECTION HELL 

07/14/11 14:10 

REPORT OF ANALYSIS 

Resu l t Det . L i m i t U n i t s 

12065 Lebanon Rd. 
Mt. J u l i e t , TN 37122 
1615) 758-5858 
1-800-767-5859 
Fax [615) 758-5859 

Tax I . D . 62-0814289 

Est. 1970 

J u l y 22 , 2011 

ESC Sample fl L526363-01 

S i t e I D 

Project # : 1107575 

Method Date D i l . 

Corrosivity Non-corrosive 

I g n i t a b i l i t y See Footnote 

Reactive CN (SW846 7.3.3.2) BDL 

Reactive Sulf.(SW846 7.3.4.1) BDL 

0.125 

25. 

9045D 

Deg. F D93/1010A 

mg/kg 9012B 

mg/kg 9034/9030B 

07/21/11 1 

07/22/11 1 

07/21/11 1 

07/20/11 1 

BDL - Below Detection Limit 
Det. Limit - Practical Quantitation Limit(PQL) 
Note: 
The reported analytical results relate only to the sample submitted. 
This report s h a l l not be reproduced, except i n f u l l , without the written approval from ESC. 

Reported: 07/22/11 17:07 Printed: 07/22/11 17:08 
L526363-01 (IGNITABILITY) - Did Not I g n i t e 8 170 F 
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Hall Environmental Analysis Laboratory, Inc. Date: 27-Jul-Jl 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 3rd Qtr Work Order: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Reo LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
Sample ID: MB MBLK Batch ID: R46673 Analysis Date: 7/15/2011 11:28:12 AM 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R46573 Analysis Date: 7/15/2011 11:56:49 PM 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R46573 Analysis Date: 7/15/2011 11:45:37 AM 

Chloride 5.098 mg/L 0.50 5 0 102 90 110 

Sulfate 10.31 mg/L 0.50 10 0 103 90 110 

Sample ID: LCS LCS Batch ID: R46573 Analysis Date: 7/16/2011 12:14:14 AM 

Chloride 5.135 mg/L 0.50 6 0 103 90 110 

Sulfate 10.37 mg/L 0.50 10 0 104 90 110 

Method: SM 2320B: Alkalinity 

Sample ID: MB-1 MBLK Batch ID: R46630 Analysis Date: 7/19/2011 4:34:00 PM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: LCS-1 LCS Batch ID: R46630 Analysis Date: 7/19/2011 4:51:00 PM 

Alkalinity, Total (As CaC03) 79.08 mg/L Ca 20 80 0 98.9 90 110 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

*JC Non-Chlorinated 

R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. Date: 27-Jul-U 

QA/QC SUMMARY REPORT 
It: 

Project: 
Western Refining Southwest, Inc. 
Injection Well 3rd Qtr WorkOrder: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b l MBLK 

Benzene ND ug/L 1.0 

Toluene ND Mg/L 1.0 

Ethylbenzene ND ug/L 1.0 

Methyl tert-butyl ether (MTBE) ND ug/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND ug/L 1.0 

1,2-Dichloroethane (EDC) ND ug/L 10 

1,2-Dibromoethane (EDB) ND ug/L 1.0 

Naphthalene ND ug/L 2.0 

1 -Methylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1,0 

Bromomethane ND pg/L 3.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Gggron Tetrachloride ND pg/L 1.0 

^Pbbenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 3.0 

2-Chlorotolusne ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cls-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dlbromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzeno ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexach lorobutadie ne ND pg/L 1.0 

2-Hexanone ND pg/L .10 
Isopropyibenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 
4-Methy)-2-pentanone ND pg/L 10 

tliflcrs: 
Estimated value 

J Analyte detected below quantitation limits 
ND Not Detected at the Reporting Limit 

Batch ID: R46597 Analysis Date: 7/18/2011 7:36:21 PM 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc, Date: 27-Jul-ll 

Client: 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 3rd Qtr Work Order: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample 10: b1 MBLK 
Methylene Chloride ND ug/L 3.0 

n-Butylbenzene ND ug/L 1.0 
n-Propylbenzene ND ug/L 1.0 

sec-Butylbenzene ND ug/L 1.0 

Styrene ND pg/L 10 
tert-Butylbenzene ND pg/L 1.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluoromefhane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total 2.772 pg/L 1.5 

Sample ID: Sml rb MBLK 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 
1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dlbromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 
1 -Methylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 3.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND ug/L 1.0 

Chloromethane ND pg/L 3.0 

2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 
cls-1,3-Dichloropropene ND pg/L 1.0 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: R46B97 Analysis Date: 7/18/2011 7:36:21 PM 

Batch ID: R46633 Analysis Date: 7/19/2011 10:00:20 AM 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: 27-M-U 

QA/QC SUMMARY REPORT 

Project: 
Western Refining Southwest, Inc. 
Injection Well 3rd Qtr Work Order: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
i 

Method: EPA Method B260B: VOLATILES 
Sample ID: 5ml rb MBLK Batch ID: R46633 Analysis Date: 7/19/2011 10:00:20 AIV 

1,2-Dlbromo-3-chloropropane ND ugi- 2.0 -
Dlbromochloromethane ND pg/L 1.0 
Dibromomethane ND ug/L 1.0 

1,2-Oichlorobenzene ND ug/L. 1.0 
1,3-Dlchlorobenzene ND ug/L 1.0 
1,4-Dlchlorobenzene ND ug/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1-Dlchloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoljene ND pg/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 

l^gwlene Chloride ND pg/L 3.0 
I^Hylbenzene ND pg/L 1.0 

n-Propylbanzene ND pg/L 1.0 
sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1.1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichtoroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 
Sample ID: 100ng Ics LCS Batch ID: R46697 Analysis Date: 7/18/2011 8:57:07 PM 

Benzene 19.56 pg/L 1.0 20 0 97.8 81.1 130 

Toluene 20.65 pg/L 1,0 20 0 103 82.3 122 

Chlorobenzene 20.53 pg/L 1.0 20 0 103 70 130 

1,1-Dichloroethene 19.37 pg/L 1.0 20 0 96.8 83.1 126 

Trichloroethene (TCE) 20.11 pg/L 1.0 20 0 101 67.4 137 

j^Millers: 
i3 Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 27-Jul-U 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 3rd Qtr Work Order: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HiijhLlmit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: lOOnglcs LCS 

Benzene 21.29 \tgll 1.0 
Toluene 19.95 ug/L ' 1.0 
Chlorobenzene 19.83 ug/L 1.0 
1,1-Dichloroethene 21.32 pg/L 1.0 
Trichloroethene (TCE) 21.22 pg/L 10 

20 
20 
20 
20 
20 

Batch ID: 

106 
99.7 
99.2 
107 
106 

R46633 

81.1 
82.3 
70 

83.1 
67.4 

Analysis Date: 

130 
122 
130 
126 
137 

7/19/2011 10:56:54 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 27-Jul-lJ 

QA/QC SUMMARY REPORT 
i t : 

Project: 

Western Refining Southwest, Inc. 
Injection Well 3rd Qtr Work Order: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-27628 MBLK 

Acenaphthene ND pg/L 10 

Acenaphthylene ND pg/L 10 

Aniline ND ug/L 10 

Anthracene ND pg/L 10 

Azobenzene ND pg/L 10 
Benz(a)anthracene ND pg/L 10 

Benzo(a)pyrene ND pg/L 10 

Benzo(b)fluoranthene ND pg/L 10 

Benzo(g,h,i)perylene ND pg/L 10 

Benzo(k)fluoranthene ND pg/L 10 

Benzoic acid ND pg/L 20 

Benzyl alcohol ND pg/L 10 
Bis{2-chloroethoxy)methane ND pg/L 10 
Bls(2-chloroethyl)ether ND pg/L 10 
Bis(2-chloroisopropyl)ether ND pg/L 10 
Bis(2-ethylhexyl)phthalate ND pg/L 10 

4-Bromophenyl phenyl ether ND pg/L 10 

Butyl benzyl phthalate ND pg/L 10 
CMtezole ND pg/L 10 

^Proro-3-methylphenol ND pg/L 10 

4-Chloroaniline ND pg/L 10 

2-Chloronaphthalene ND pg/L 10 

2-Chlorophenoi ND pg/L 10 
4-Chlorophenyl phenyl ether ND pg/L 10 

Chrysene ND pg/L 10 
Di-n-butyl phthalate ND pg/L 10 

Di-n-octyl phthalate ND pg/L 10 

Dlbenz(a, h)anthracene ND pg/L 10 

Dibenzofuran ND pg/L 10 
1,2-Dichlorobenzene ND pg/L 10 
1,3-Dichlorobenzene ND pg/L 10 
1,4-Dichlorobenzene ND pg/L 10 
3,3'-Dichlorobenzkfine ND pg/L 10 
Diethyl phthalate ND pg/L 10 

Dimethyl phthalate ND pg/L 10 
2,4-Dichlorophenol ND pg/L 20 
2,4-Dimethylphenol ND pg/L 10 
4,6-Dinitro-2-methylphenol ND pg/L 20 
2,4-Dinitrophenol ND pg/L 20 
2,4-Dinitrotoluene ND pg/L 10 
2,6-Dinitrotoluene ND . pg/L 10 
Fluoranthene ND pg/L 10 

Fluorene ND pg/L 10 

Hexachlorobenzene ND pg/L 10 

Batch ID: 27628 Analysis Date: 7/19/2011 12:09:09 PM 

piifiers: 

~E Estimated value 

) Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 6 
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Hall Environmental Analysis Laboratory, Inc. Date: 27-Jul-U 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 3rd Qtr Work Order: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-27628 MBLK Batch ID: 27628 Analysis Date: 7/19/201 

Hexachlorobutadiene ND P0/L 10 
Hexachlorocyclopentadiene ND ug/L 10 

Hexachtoroethane ND ug/L 10 
lndeno(1,2,3-cd)pyrene ND ug/L 10 

Isophorone ND pg/L 10 
2-Methylnaphthalene ND pg/L 10 

2-Methylphenol ND pg/L 10 

3+4-Methylphenol ND pg/L 10 
N-Nitrosodi-n-propylamine ND pg/L 10 

N-Nitrosodimethylamine ND pg/L 10 

N-Nitrosodiphenylamine ND pg/L 10 

Naphthalene ND pg/L 10 

2-Nitroanillne ND pg/L 10 

3-Nitroaniline ND pg/L 10 

4-Nitroaniline ND pg/L 20 

Nitrobenzene ND pg/L 10 
2-Nitrophenol ND pg/L 10 

4-Nitrophenol ND pg/L 10 

Pentachlorophenol ND pg/L 20 

Phenanthrene ND pg/L 10 

Phenol ND pg/L 10 

Pyrene ND pg/L 10 
Pyridine ND pg/L 10 
1,2,4-Trichlorobenzene ND pg/L 10 

2,4,5-Trichlorophenol ND pg/L 10 
2,4,6-Trichlorophenol ND pg/L 10 

Sample ID: lcs-27628 LCS Batch ID: 27628 Analysis Date: 7/19/2011 

Acenaphthene 90.66 pg/L 10 100 0 90.7 31.7 107 

4-Chloro-3-methylprtenol 158.9 pg/L 10 200 0 79.5 24.4, 123 
2-Chlorophenol 144.6 pg/L 10 200 0 72.3 24.7 104 
1,4-Dlchlorobenzene 73.62 pg/L 10 100 0 73.6 20.3 95 
2,4-Dinltrotoluene 91.30 ug/L 10 100 0 91.3 22.4 106 
N-Nitrosodi-n-propylamine 76.62 pg/L 10 100 0 76.6 25.3 107 
4-Nitrophenol 74.30 pg/L 10 200 5.96 34.2 11.6 110 
Pentachlorophenol 112.3 pg/L 20 200 0 56.1 19.5 113 
Phenol 98.52 pg/L 10 200 0 49.3 16.1 S9.3 
Pyrene 85.04 pg/L 10 100 0 85.0 38.3 99.3 
1,2,4-Trichlorobenzene 78.98 pg/L 10 100 0 79.0 25 97.3 
Sample ID: lcsd-27628 LCSD Batch ID: 27628 Analysis Date: 7/19/2011 

Acenaphthene 93.66 pg/L 10 100 0 93.9 31.7 107 3.49 20 
4-Chloro-3-methylphenol 155.4 pg/L 10 200 0 77.7 24.4 123 2.25 20 
2-Chlorophenol 127.0 pg/L 10 200 0 63.5 24.7 104 12.9 20 
1,4-Dichlorobenzene 73.80 pg/L 10 100 0 73.8 20.3 95 0.244 20 
2,4-Dinitrotoluene 92.78 pg/L 10 100 0 92.8 22.4 106 1.61 20 

Qualifiers: 

E Estimated value 1 -1 Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 27-M-ll 

f̂eit: 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 3rd Qtr Work Order: 1107575 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: lcsd-27628 LCSD Batch ID: 27628 Analysis Date: 7/19/2011 1:09:27 PM 

N-Nltrosodi-n-propylamine 76.12 pg/L 10 100 0 76.1 25.3 107 0.655 20 

4-Nitrophenol 43.30 M9/L 10 200 5.96 18.7 11.6 110 52.7 20 R 

Pentachlorophenol 78.76 ug/L 20 200 0 39.4 19.5 113 35.1 20 R 

Phenol 88.54 pg/L 10 200 0 44.3 16.1 69.3 10.7 20 

Pyrene 85.18 ug/L 10 100 0 85.2 38.3 99.3 0.164 20 

1,2,4-Trichlorobenzene 69.42 ug/L 10 100 0 69.4 25 97.3 12.9 20 

Method: EPA Method 7470: Mercury 

Sample ID: MB-27649 MBLK Batch ID: 27649 Analysis Date: 7/19/2011 2:43:07 PM 

Mercury ND mg/L 0.00020 

Sample ID: LCS-27649 LCS Batch ID: 27649 Analysis Date: 7/19/2011 2:44:51 PM 

Mercury 0.005013 mg/L 0.00020 0.005 2E-05 99.9 60 120 

Method: EPA 6010B: Total Recoverable Metals 

Sample ID: MB-27683 . MBLK Batch ID: 27683 Analysis Date: 7/21/2011 7:24:04 AM 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.020 

Cadmium ND mg/L 0.0020 

Cafcium ND mg/L 1.0 

i^Bnium ND mg/L 0.0060 

ND mg/L 0.0050 

Magnesium ND mg/L 1.0 

Potassium ND mg/L 1.0 

Selenium ND mg/L 0.050 

Silver ND mg/L 0.0050 

Sodium ND mg/L 1.0 

Sample ID: LCS-27683 LCS Batch ID: 27683 Analysis Date: 7/21/2011 7:26:11 AM 

Arsenic 0.5225 mg/L 0.020 0.5 0 104 80 120 

Barium 0.4948 mg/L 0.020 0.5 0 99.0 80 120 

Cadmium 0.4885 mg/L 0.0020 0.5 0 97.7 80 120 

Calcium 50.66 mg/L 1.0 50 0 101 80 120 

Chromium 0.5178 mg/L 0.O060 0.5 0 104 80 120 

Lead 0.4830 mg/L 0.0050 0.5 0 96.6 80 120 

Magnesium 50.52 mg/L 1.0 50 0 101 80 120 

Potassium 48.58 mg/L 1.0 50 0 97.2 80 120 

Selenium 0.5014 mg/L 0.050 0.5 0 100 80 120 

Silver 0.1015 "mg/L 0.0050 0.1 0 102 80 120 

Sodium 49.79 mg/L 1.0 50 0 99.6 80 120 

Method: SM2540C MOD: Total Dissolved Solids 

Sample ID: MB-27616 MBLK Batch ID: 27616 Analysis Date: 7/19/2011 10:45:00 AM 

Total Dissolved Solids ND mg/L 20.0 

Sample ID: LCS-27616 LCS Batch ID: 27616 Analysis Date: 7/19/2011 10:45:00 AM 

Total Dissolved Solids 1014 mg/L 20.0 1000 0 101 80 120 

Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 8 
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Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT 

Work Order Number 1107575 

Checklist completed by: 

Matrix: 

Signatun 
'MA, 

Date Received: 

Received by: 

7/15/2011 

LNM 

Sample ID labels checked by: 

7//5/// ^ 
ate 

Carrier name: UPS 

Shipping container/cooler In good condition? 

Custody seals intact on shipping container/cooler? 

Custody seals Intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

AH samples received within holding time? 

Water - VOA vials have zero headspace? 

Water - Preservation labels on bottle and cap match? 

Water - pH acceptable upon receipt? 

Container/Temp Blank temperature? 

COMMENTS: 

No VOA vials 

Yes 0 . N o D Not Present 

Yes 0 No • Not Present 

Yes • No • N/A 

Yes 0 No • 

Yes 0 No • 

Yes 0 No • 

Yes 0 No • 

Yes 0 . No • 

Yes 0 No • 

Yes 0 No • 

submitted • Yes 0 NoD 

Yes 0 N o D N/A D 

Yes 0 N o D N/A D 

5.4° <6° C Acceptable 

Not Shipped D 

0 

Number of preserved 
bottles checked for 
PH: 

<2, 
21 

12 iinless noted S/ol 

If given sufficient time to cool. 

Client contacted 

Contacted by: 

Comments: 

Corrective Action 

Date contacted: 

Regarding: 

Person contacted 

17 





E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Friday, November 11,2011 

Kelly Robinson 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

Dear Kelly Robinson: i • 

Hall Environmental Analysis Laboratory, Inc. received 2, sample(s) on 10/12/2011 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 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. All 
samples are reported as received unless otherwise indicated. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

TEL: (505)632-4161 
FAX (505) 632-3911 

RE: Injection Well 4th Qtr 
Order No.: 1110646 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 

4901 Hawkins N E • Suite ••Albuquerque, NM 87109 
505.345.39751 Fax 505.345.4107 

www.hallenvironmental.CQm 



Hall Environmental Analysis Laboratory, Inc. Date: ll-Nov-ll 

CLIENT: Western Refining Southwest, Inc. 

Project: 

Lab Order: 

Injection Well 4th Qtr 
1110646 

Work Order Sample Summary 

Lab Sample ID Client Sample ID Batch ID Test Name Collection Date 

1110646-01A Injection Well R48569 EPA Method 8260B: VOLATELES 10/11/2011 9:30:00 AM 
1110646-01A Injection Well R48S69 EPA Method 8260B: VOLATILES 10/11/20119:30:00 AM 
1110646-01B Injection Well 28933 EPA Method 8270C: Semivolatiles 10/11/2011 9:30:00 AM 
1110646-01D Injection Well R48S84 EPA Method 300.0: Anions 10/11/2011 9:30:00 AM 
1110646-0ID Injection Well 28916 SM2540C MOD: Total Dissolved Solids 10/11/2011 9:30:00 AM 
1110646-01D Injection Well R48438 SM2320B: Alkalinity 10/11/2011 9:30:00 AM 
1110646-01D Injection Well R48438 EPA 120.1: Specific Conductance 10/11/2011 9:30:00 AM 
1110646-0ID Injection Well R48438 SM4500-H+B:pH 10/11/2011 9:30:00 AM 
1110646-01D Injection Well R48414 EPA Method 300.0: Anions 10/11/2011 9:30:00 AM 
11I0646-01D Injection Well R48414 EPA Method 300.0: Anions 10/11/2011 9:30:00 AM 
1110646-01E Injection Well 29034 EPA Method 7470: Mercury 10/11/2011 9:30:00 AM 
1110646-0 IE Injection Well 28889 EPA 6010B: Total Recoverable Metals 10/11/2011 9:30:00 AM 
1110646-01E Injection Well 28889 EPA 6010B: Total Recoverable Metals 10/11/2011 9:30:00 AM 
1110646-01E Injection Well 28889 EPA 6010B: Total Recoverable Metals 10/11/2011 9:30:00 AM 
1110646-02A Trip Blank R48569 EPA Method 8260B: VOLATILES 

1 

Pagel of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 11-Nov-ll 
Analytical Report 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1110646 
Project: Injection Well 4th Qtr 
Lab ID: 1110646-01 

Client Sample ID: Injection Well 
Collection Date: 10/11/2011 9:30:00 AM 
Date Received: 10/12/2011 

Matrix: AQUEOUS 

Analyses Resnlt P Q L Qua l Units D F Date Analyzed 

E P A METHOD 300.0: ANIONS Analyst: SRM 
Chloride 550 25 mg/L 50 10/22/2011 7:03:43 PM 
Sulfate 69 10 mg/L 20 10/13/201112:22:42 PM 

E P A METHOD 7470: MERCURY Analyst BRM 
Mercury ND 0.00020 mg/L 1 10/24/2011 4:11:38 PM 

E P A 6010B: TOTAL R E C O V E R A B L E METALS Analyst: RAGS 
Arsenic ND 0.020 mg/L 1 10/21/2011 9:31:39 AM 
Barium 0.19 0.020 mg/L 1 10/21/2011 9:31:39 AM 
Cadmium ND 0.0020 mg/L 1 10/21/2011 9:31:39 AM 
Calcium 150 5.0 mg/L 10/21/2011 9:43:37 AM 
Chromium ND 0.0060 mg/L 1 10/21/2011 9:31:39 AM 
Lead ND 0.0050 mg/L 1 10/21/2011 9:31:39 AM 
Magnesium 24 1.0 mg/L 1 10/21/2011 9:31:39 AM 
Potassium 6.8 1.0 mg/L 1 10/21/2011 9:31:39 AM 
Selenium ND 0.050 mg/L 1 10721/2011 9:31:39 AM 
Silver ND 0.0050 mg/L 1 10/21/2011 9:31:39 AM 
Sodium 230 5.0 mg/L 5 10/21/2011 9:43:37 AM 

E P A METHOD 8270C: SEMIVOLATILES Analyst: J D C 
Acenaphthene ND 10 M9/L 1 10/21/2011 12:42:40 PM 
Acenaphthylene ND 10 M8/L 1 10/21/2011 12:42:40 PM 
Aniline ND 10 1 10/21/2011 12:42:40 PM 
Anthracene ND 10 MQ/L 1 10/21/2011 12.42:40 PM 
Azobenzene ND 10 pg/t 1 10/21/2011 12:42:40 PM 
Benz(a)anthracene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Benzo(a)pyrene ND 10 pgfl- 1 10/21/2011 12:42:40 PM 
Benzo(b)fluoranthene ND 10 yg/L 1 10/21/2011 12:42:40 PM 
Benzo(g,h,i)peryterte ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Benzo(k)fluoranthene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Benzoic add ND 20 pg/L 1 10/21/2011 12:42:40 PM 
Benzyl alcohol ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Bia(2-chloroethoxy)methane ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Bis(2-chloroathyl)etber . ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Bts(2-ch(orolsopropyl)ether ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Bis(2-ethylhexyl)phthalate ND 10 pg/L 1 10/21/2011 12:42:40 PM 
4-Bromophenyl phenyl ether ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Butyl benzyl phthalate ND 10 pgfl- 1 10/21/2011 12:42:40 PM 
Carbazole ND 10 pg/L 1 10/21/2011 12:42:40 PM 
4-Chloro-3-methylphenol ND 10 pg/L 1 10/21/2011 12:42:40 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding tunes for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

2 



Date: U-Nov-11 
Hall Environmental Analysis Laboi •atory, Inc. Analytical Report 

C L I E N T : Western Refining Southwest, Inc. Cl ient Sample I D : Injection Wel l 

L a b O r d e r 1110646 Collection Date: 10/11/2011 9:30:00 A M 

Pro jec t : Injection Wel l 4th Qtr Date Received: 10/12/2011 

L a b I D : 1110646-01 M a t r i x : AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

E P A METHOD 8270C: SEMIVOLATILES Analyst: J D C 
4-Chloroaniline ND 10 MB/L 1 10/21/2011 12:42:40 PM 
2-Chloronaphthalene ND 10 U8VL 1 10/21/2011 12:42:40 PM 
2-Chlorophenol ND 10 ug/L 1 10/21/2011 12:42:40 PM 
4-Chlorophenyl phenyl ether ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Chrysene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Dl-n-butyl phthalate ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Di-n-octyl phthalate ND 10 pg/L 1 10/21/2011 12:42:40 PM 
•lbenz(a,h)anthracene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Dibenzofuran ND 10 pg/L 1 10721/2011 12:42:40 PM 
1,2-Dfchlorobenzene ND 10 pg/L 1 10/21/2011 12:42:40 PM 

1,3-Dlchlorobenzene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
1,4-Dichlorobenzene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
3,3 '-Dichlorobenzkllne ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Diethyl phthalate ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Dimethyl phthalate ND 10 pg/L 1 10/21/2011 12:42:40 PM 
2,4-Dichlorophenol ND 20 pg/L 1 10/21/2011 12:42:40 PM 
2,4-Dlmethylphanol ND 10 pg/L 1 10/21/2011 12:42:40 PM 
4,6-Dinitro-2-methylphenol ND 20 pg/L 1 10/21/2011 12:42:40 PM 
2,4-Dinitraphenol ND 20 pg/L 1 10/21/2011 12:42:40 PM 
2,4-Dinitrotolu9ne ND 10 pg/L 1 10/21/2011 12:42:40 PM 
2,6-Dlnitrotoiuene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Fluorarrthene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Fluorene ND 10 pg/L 1 10/21/2011 12.42:40 PM 

Hexachlorobenzene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Hexachlorobutadlene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Hexachlorocyclopentadiene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Hexachloroethane ND 10 pg/L 1 10/21/2011 12:42:40 PM 
lndeno(1,2,3-cd)pyrene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Isophorone ND 10 pg/L 1 10/21/2011 12:42:40 PM 
2-Methylnaphthalene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
1 -Methylnaphthalene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
2-Methylphenol ND 10 pg/L 1 10/21/2011 12:42:40 PM 
3+4-Methylphenol ND 10 pg/L 1 10/21/2011 12:42:40 PM 
N-Nitrosodi-n-propylamine ND 10 pg/L 1 10/21/2011 12:42:40 PM 
N-Nitrosodimethylamine ND 10 pg/L 1 10/21/2011 12:42:40 PM 
N-Nitrosodiphenyfamlne ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Naphthalene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
2-Nitroaniline ND 10 pg/L 1 10/21/2011 12:42:40 PM 
3-Nltroanlline ND 10 pg/L 1 10/21/2011 12:42:40 PM 
4-Nitroaniline ND 20 pg/L 1 10/21/2011 12:42:40 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 
H Holding times for preparation or anulysis exceeded 

MCL Maximum Contaminant Level 
ND Not Detected at me Reporting Limit 
S Spike recovery outside accepted recovery limits 

3 



Hall Environmental Analysis Laboratory, Inc. 
Date: U-Nov-11 
Analytical Report 

CLIENT: Western Refining Southwest, Inc. 
Lab Order 1110646 
Project: Injection Well 4th Qtr 
Lab ED: 1110646-01 

Client Sample D3: Injection Well 
Collection Date: 10/11/2011 9:30:00 AM 
Date Received: 10/12/2011 

Matrix: AQUEOUS 

Analyses Result P Q L Q u a l Unite DF Date Analyzed 

E P A METHOD 8270C: SEMIVOLATILES Analyst: J D C 
Nitrobenzene ND 10 M0/L 1 107210011 12:42:40 PM 
2-Nttrophenol ND 10 ugA. 1 10/21/2011 12:42:40 PM 
4-Nitrophenol ND 10 ug/L 1 10/21/2011 12:42:40 PM 
Pentachlorophenol ND 20 ug/L 1 10/21/2011 12:42:40 PM 

Phenanthrene ND 10 ug/L 1 10/21/2011 12:42:40 PM 
Phenol ND 10 ug/L 1 10/21/2011 12:42:40 PM 
Pyrene ND 10 pg/L 1 10/21/2011 12:42:40 PM 
Pyridine ND 10 pg/L 1 10/21/2011 12:42:40 PM 
1,2,4-Trichlorobenzene ND 10 ug/L 1 10/21/2011 12:42:40 PM 
2,4,5-Trichlorophenol ND 10 pg/L 1 10/21/2011 12:42:40 PM 
2,4,6-Trichlorophenol ND 10 pg/L 1 10721/2011 12:42:40 PM 

Surr: 2,4,6-Tribromophenol 71.9 18.1-138 %REC 1 10/21/2011 12:42:40 PM 
Sum 2-Fluorobiphenyl 65.6 25.9-101 %REC 1 10/21/2011 12:42:40 PM 
Sum 2-Fluorophenol 43.9 12.5-93.2 %REC 1 10/21/2011 12:42:40 PM 
Surr: 4-Terpherryl-d14 70.3 29.5-112 %REC 1 1021/2011 12:42:40 PM 
Surr Nitrobenzene^ 72.8 20.5-120 %REC 1 10/21/2011 12:42:40 PM 

Sum Phenol-d5 32.5 11.3-73.2 %REC 1 10/21/2011 12:42:40 PM 

E P A METHOD 8260B: VOLATILES Analyst: NSB 
Benzene ND 1.0 PS/L 1 10/20/2011 11 21:18 AM 
Toluene ND 1.0 pg/L 1 10/20/2011 11 21:18AM 

Ethylbenzene ND 1.0 pg/L 1 10/20/2011 11 21:18AM 

Methyl tert-butyl ether (MTBE) 1.3 1.0 pg/L 1 10/20/2011 11 21:18 AM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 10/20/2011 11 21:18AM 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 10/20/2011 11 21:18 AM 
1,2-Oichloroethane (EDC) ND 1.0 pg/L 1 10/20/2011 11 21:18AM 

1,2-Oibromoethane (EDB) ND 1.0 ug/L 1 10/20/2011 11 21:18 AM 
Naphthalene ND 2.0 ug/L 1 10/20/2011 11 21:18AM 

1 -Methylnaphthalene ND 4.0 pg/L 1 10720/2011 11 21:18 AM 

2-Methylnaphthalene ND 4.0 pg/L 1 10/20/2011 11 21:18AM 
Acetone 180 100 PS/L 10 10/20/2011 3:08:33 PM 

Bromobenzene ND 1.0 ug/L 1 10/20/201111:21:18 AM 
Bromodichloramethane ND 1.0 pg/L i 10/20/2011 11:21:18AM 
Bromoform ND 1.0 pg/L 1 10/20/2011 11:21:18AM 
Bromomethane ND 3.0 pg/L 1 10/20/2011 11:21:18AM 
2-Butanone 14 10 pg/L 1 10/20/2011 11:21:18AM 
Carbon disulfide ND 10 pg/L 1 10/20/2011 11:21:18 AM 
Carbon Tetrachloride ND 1.0 pg/L 1 10/20/2011 11:21:18AM 

Chlorobenzene ND 1.0 pg/L 1 10/20/2011 11:21:18AM 

Chloroethane ND 2.0 pg/L 1 10/20/2011 11:21:18AM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected al the Reporting Limit 

S Spike recovery outside accepted recovery limits 

4 



Hall Environmental Analysis Laboratory, Inc. 
Date: U-Nov-11 

Analytical Report 

CLIENT: Western Refming Southwest, Inc. Client Sample n>: Injection Well 

Lab Order: 1110646 I Collection Date: 10/1 1/2011 9:30:00 AM 
Project Injection Well 4th Qtr Date Received: 10/: 2/2011 
Lab ID: 1110646-01 I 

Matrix: AQI [JEOUS 

Analyses Result j PQL Qnal Units 1 DF Date Analyzed 

EPA METHOD 8260B: VOLATILES I Analyst: NSB 
Chloroform ND | 1.0 M Q A 1 10/20/2011 11 21:18AM 
Chloromethane ND 3.0 M9/L I 10720/2011 11 21:18AM 
2-Chlorotoluene ND I 1.0 MS/L I 10/20/2011 11 21:18AM 
4-Chlorotoluene • ND I 1.0 ug/L 1 10/20/2011 11 21:18AM 
cis-1,2-DCE ND ' 1.0 ijg/i- 1 10/20/2011 11 21:18AM 
cis-1,3-Dichloropropene ND • 1.0 MO/L 1 10/20/2011 11 21:18 AM 
1,2-Dibromo-3-chloropropane ND ! 2.0 Mfl/L 1 10/20/2011 11 21:18 AM 
Dlbromochloro methane ND | 1.0 ug/L I 10/20/2011 11 21:18AM 
Dibromomethane ND i 1.0 Mg/L I 10720/2011 11 21:18 AM 
1,2-Dichloro benzene ND 1.0 ug/L 10/20/2011 11 21:18AM 
1,3-Dichlorobenzene ND 1 1.0 pg/L 10/20/2011 11 21:18 AM 
1,4-Dichlorabenzens ND ' 1.0 pg/L 10/20/2011 11 21:18AM 

Dichlorodifluoromethane ND 1.0 ug/L 10/20/2011 11 21:18AM 
1,1-Dichloroethane ND 1.0 pg/L I 10/20/2011 11 21:18 AM 

1,1-Dichloroethene ND ' 1.0 pg/L I 10/20/2011 11 21:18AM 
1,2-Dichloropropane ND 1.0 pg/L I 10/20/2011 11 21:18AM 
1,3-DlchloropFopane ND ' 1.0 pg/L I 10/20/2011 11 21:18 AM 
2,2-Dichloropropane ND 2.0 pg/L I 10/20/2011 11 21:18 AM 
1,1-Dichloropropene ND 1.0 pg/L I 10/20/2011 11 21:18AM 
Hexachlorobutadiene ND 1.0 pg/L I 10/20/2011 11 21:18 AM 
2-Hexanone ND 10 pg/L 10/20/2011 11 21:18 AM 
Isopropylbenzene ND 1.0 pg/L 10/20/2011 11 21:18AM 
4-lsopropyitoluene ND 10 pg/L 10/2072011 11 21:18AM 
4-Methyl-2-pentanone ND 10 pg/L 10/20/2011 11 21:18AM 
Methylene Chloride ND 3.0 pg/L 10/20/2011 11 21:18AM 
n-Butylbanzene ND 1.0 pg/L 10/20/2011 11 21:18 AM 
n-Propylbenzene ND 1.0 pg/L 10/20/2011 11 21:18 AM 
sec-Butyl benzene ND 1.0 pg/L 10/20/2011 11 21:18 AM 
Styrene ND 1.0 pg/L 10/20/2011 11 21:18AM 
tert-Butylbenzene ND 1.0 pg/L 10/20/2011 11 21:18 AM 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L i 10/20/2011 11 21:18 AM 
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 10720/2011 11 21:18 AM 
Tetrachloroethene (PCE) ND 1.0 pg/L • 10720/2011 11 21:18AM 
trans-1,2-DCE ND 1.0 pg/L 10/20/2011 11 21:18 AM 
trans-1,3-Dichloropropene ND 1.0 ug/L 10/20/2011 11 21:18 AM 
1,2,3-Trtchlorobenzene ND 1.0 pg/L I 10/20/2011 11 21:18 AM 
1,2,4-Trichlorobenzene ND 1.0 ug/L 10/20/2011 11 21:18 AM 
1,1,1-Trichloroethane ND 1.0 pg/L 10/20/2011 11 21:18 AM 
1,1,2-Trlchloroathane ND 1.0 pg/L 10720/2011 11 21:16AM 
Trichloroethene (TCE) ND 1.0 pg/L 10/20/2011 11 21:18AM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level' 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 4 of7 
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Hall Environmental Analysis Laboratory, Inc. 
Date: H-Nov-11 
Analytical Report 

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

Lab Order: 1110646 Collection Date: 10/11/2011 9:30:00 AM 
Project: Injection Well 4th Qtr Date Received: 10/12/2011 
Lab ID : 1110646-01 Matrix: AQUEOUS 

Analyses Resnlt PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst NSB 
Trichlorofluorornethane ND 1.0 M9/L 1 10/20/2011 11:21:18 AM 
1,2,3-Trichloropropane ND 2.0 1 10/20/2011 11:21:18 AM 
Vinyl chloride ND 1.0 M9/L 1 10/20/2011 11:21:18 AM 
Xylenes, Total 2.2 1.5 MflVL 1 10/20/2011 1121:18 AM 

Surr. 1,2-Dichloroethan8-d4 96.9 70-130 %REC 1 10/20/2011 11:21:18 AM 
Surr 4-Bromofluorobenzene 113 73-131 %REC 1 10/20/2011 11:21:18 AM 
Surr: Dibromofluoromethane 952 70-130 %REC 1 10/20/2011 11:21:18AM 
Surr: Toluene-d8 102 70-130 %REC 1 10/20/2011 11:21:18 AM 

SM 2320B: ALKALINITY Analyst IC 
Alkalinity, Total (As CaC03) 170 20 mg/L CaC03 1 10/17/2011 7:16:00 PM 
Carbonate ND 2.0 mg/LCaC03 1 10/17/2011 7:16:00 PM 
Bicarbonate 170 20 mg/LCaC03 1 10/170011 7:16:00 PM 

EPA 120.1: SPECIFIC CONDUCTANCE Analyst: IC 
Specific Conductance 2000 0.010 pmhos/cm 1 10/17/2011 7:16:00 PM 

SM4600-H+B: PH Analyst: IC 
PH 7.81 0.100 H pH units 1 10/170011 7:16:00 PM 

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS 
Total Dissolved Solids 1190 20.0 mg/L 1 10/18/2011 1:19:00 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
£ Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Repotting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 
Date: 11-Nov-U 
Analytical Report 

CLIENT: Western Refining Southwest Inc. Client Sample D3: Trip Blank 

Lab Order: 1110646 Collection Date: 

Project: Injection Well 4th Qtr Date Received: 10/12/2011 

Lab ID : 1110646-02 Matrix: TRIP B L A N K 

Analyses Result PQL Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst NSB 
Benzene ND 1.0 Ufi/L 1 10720/2011 12:46:07 PM 

Toluene ND 1.0 M9/L 1 10/20/2011 12:46:07 PM 

Ethylbenzene ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 

1,3,5-Trimethylbenzene ND 1.0 ug/L 1 10/20/2011 12:46:07 PM 
1,2-Dichloroethane (EDC) ND 1.0 ug/L 1 10/20/2011 12:46:07 PM 
1,2-Dibromoethane (EDB) ND 1.0 pgfl- 1 10/20/2011 12:46:07 PM 

Naphthalene ND 2.0 ug/L 1 10/20/2011 12:46:07 PM 
1-Methylnaphthalene ND 4.0 ugfl- 1 10/20/2011 12:46:07 PM 

2-Methylnaphthalene ND 4.0 ug/L 1 10/20/2011 12:46:07 PM 

Acetone ND 10 pg/L 1 10/20/2011 12:46:07 PM 

Bromo benzene ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
Bromodichloromethane ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 

Bromoform ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
Bromome thane ND 3.0 pg/L 1 10/20/2011 12:46:07 PM 

2-Butanone ND 10 pg/L 1 10/20/2011 12:46:07 PM 
Carbon disulfide ND 10 pg/L 1 10/20/2011 12:46:07 PM 

Carbon Tetrachloride ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 

Chlorobenzene ND 1.0 pg/L 1 10/20/2011 12:48:07 PM 

Chloroethane ND 2.0 pg/L 1 10/20/2011 12:46:07 PM 

Chloroform ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
Chloro methane ND 3.0 pg/L 1 10/20/2011 12:46:07 PM 

2-Chtorotoluene ND 1.0 pg/L 1 10720/2011 12:46:07 PM 
4-Chlorotoluene ND 1.0 pg/L 1 10/2072011 12:46:07 PM 

cls-1,2-DCE ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 10/20/2011 12:46:07 PM 
Dlbromochloromethane ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
Dibromomethane ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
1,2-Dichlorobenzene ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
1,3-Dlchlorobenzene ND 1.0 pg/L 1 10/200011 12:46:07 PM 
1,4-Dichlorobenzene ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
Dichlorodifluoromethane ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 

1,1 -Dichloroethane ND 1.0 pg/L 1 1000/2011 12:46:07 PM 
1,1-Dichloroethene ND 1.0 pg/L 1 10/200011 12:46:07 PM 
1,2-Dichloropropane ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 

1,3-Dlchtoropropane ND 1.0 pg/L 1 10/20/2011 12:46:07 PM 
2,2-Dichloropropane ND 2.0 pg/L 1 10/200011 12:46:07 PM 
1,1-Dlchloropropene ND 1.0 pg/L 1 10/200011 12:46:07 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or anal;̂ sis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 6 of 7 

7 



Hall Environmental Analysis Laboratory, Inc. Date: U-Nov-U 
Analytical Report 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1110646 
Project: Injection Well 4th Qtr 
Lab DJ: 1110646-02 

Client Sample DJ: Trip Blank 
Collection Date: 
Date Received: 10712/2011 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

E P A METHOD 8260B: VOLATILES 
Hexachlorobutadlene ND 1.0 ug/L 
2-Hexanone ND 10 ug/i-
Isopropylbenzene ND 1.0 pg/L 
4-teopropyltoluene ND 1.0 Mfl/L 
4-Methyl-2-pentanone ND 10 ug/L 
Methylene Chloride ND 3.0 pg/L 
n-Butylbenzene ND 1.0 pg/L 
n-Propylbenzene ND 1.0 pg/L 
sec-Butylbanzene ND 1.0 pg/L 
Styrene ND 1.0 pg/L 
tert-Butylbenzene ND 1.0 P9/L 
1,1,12-Tetrachloroethane ND 1.0 pgVL 
1,1,2,2-Tetrachloroethane ND 2.0 pg/i-

pg/L Tetrachloroethene (PCE) ND 1.0 
pg/i-
pg/L 

trans-1,2-OCE ND 1.0 pg/L 
trans-1,3-Dichloropropene ND 1.0 pg/L 
1,2,3-Trichlorobenzene ND 1.0 pg/L 
1,2,4-Trichlorobenzene ND 1.0 pg/L 
1,1,1-Trichloroethane ND 1.0 pg/L 
1,1,2-Trichloroethane ND 1.0 pg/L 
Trichloroethene (TCE) ND 1.0 pg/L 
Trichlorofluorornethane ND 1.0 pg/L 
1,2,3-Trichloropwpane ND 2.0 pg/L 
vinyl chloride ND 1.0 pg/L 
Xylenes, Total ND 1.5 pg/L 

Surr: 1,2-Dichloroethane-d4 101 70-130 %REC 
Sum 4-Bromofluoro benzene 111 73-131 %REC 
Sum Dibromofluoromethane 98.7 70-130 %REC 
Sum Toluene-d8 97.9 70-130 %REC 

Analyst: NSB 
10/20/2011 12:46:07 PM 
10/20/2011 12:46:07 PM 
10/20/2011 12:46:07 PM 
10/20O011 12:46:07 PM 
10/2072011 12:46:07 PM 
10/20/2011 12:46:07 PM 
10/20/2011 12:46:07 PM 
10/20/2011 12:46:07 PM 
10/20/2011 12:46:07 PM 
10/20/2011 12:46:07 PM 
1000/2011 12:46:07 PM 
10/200011 12:46:07 PM 
10O0O011 12:46:07 PM 
1QO0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10000011 12:46:07 PM 
10/20/2011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O011 12:46:07 PM 
1000/2011 12:46:07 PM 
10O0O011 12:46:07 PM 
10O0O01112:46:07 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Anah/te detected in me associated Method Blank -

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

8 



Anatek Labs, Inc. 
1282 Alturas Drive • Moscow, ID 83843 • (208) 883-2839 • Fax (208) 882-9246 • email moscow@anataldabs.com 

504 E Sprague Ste. D • Spokane WA 99202 • (509) 838-3999 • Fax (509) 638-4433 • email s|»kane@anateklabs.com 

Cl ien t : HALL ENVIRONMENTAL ANALYSIS LAB 

Add ress : 4901 HAWKINS NE SUITE D 

ALBUQUERQUE, NM 87109 

A t t n : ANDY FREEMAN 

Batch #: 
Project Name: 

111014024 

1110646 

Analytical Results Report 

Sample Number 
Client Sample ID 
Mattix 
Comments 

111014024-001 Sampling Date 10/11/2011 
1110646-01C / INJECTION WELL Sampling Tims 930 AM 
Water Sample Location 

Date/Tim sReceived 10/14O011 12:40 PM 

Parameter Result Units PQL Analysis Date Analyst Method Qualifier 

Cyanide (reactive) ND mg/L 1 11/30011 CRW SW846CH7 
Flashpoint >200 °F 10060011 MAH EPA 1010 
pH 7.15 ph Units 10/170011 KFG EPA 150.1 
Reactive sulfide ND mg/L 1 11/10011 JTT SW846CH7 

Authorized Signature 

John Coddingtopi, 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 written 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 Iretd by Anatek Labs (Di EPA:tD00013; A20701; C&ID00O13; FL(NEIAP):ES7893; IMDOQOM: IMC-IDOI; KY:B0142; MT̂ERTOQZCI; NM: ID00013; ORID2D0001-0O!; WAC595 
CertKloatlons held by Anatek Labs WA: EPA:WA00ia3; CA:CartJS32; ID:WA00169; WA«585; MT:C8rl0095 

Friday, November 04,2011 I 
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QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

ject: injection Well 4th Qtr 

Analyte 

Work Order: 1110646 

Result Units PQL SPK Va SPK ref %Rec LowUmit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 

Sample ID: MB MBLK Batch ID: R48414 Analysis Date: 10/13/2011 10:55:38 AM 

Chloride ND mg/L 0.50 
Sulfate ND mg/L 0.50 i' 

Sample ID: MB MBLK Batch ID: R48414 Analysis Date: 10/14/2011 5:12:33 AM 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R48584 Analysis Date: 10/21/2011 5:31:40 PM 

Chloride ND mg/L 0.50 r 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R48S84 Analysis Date: 10/22/2011 9:11:50 AM 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R48414 Analysis Date: 10/13/2011 11:13:02 AM 

Chloride 5.019 mg/L 0.50 5 0 100 90 110 
Sulfate 10.02 mg/L 0.50 10 0 100 90 110 
Sample ID: LCS LCS Batch ID: R48414 Analysis Date: 10/14/2011 5.29:58 AM 

Chloride 4.812 mg/L 0.50 5 0 962 90 110 
Sulfate 9.696 mg/L 0.50 10 0 97.0 90 110 
Sample ID: LCS LCS Batch ID: R48584 Analysis Date: 10/21/2011 5:49:04 PM 

Chloride 4.786 mg/L 0.50 5 0 95.7 90 110 

4§te 9.736 mg/L 0.50 10 0 97.4 90 110 
^ • f f p l e i D : LCS LCS Batch ID: R48584 Analysis Date: 10/22/2011 9:29:15 AM 

Chloride 4.875 mg/L 0.50 5 0 97.5 90 110 
Sulfate 9.875 mg/L 0.50 10 0 98.7 90 110 

Method: SM 2320B: Alkalinity 

Sample ID: MB-1 MBLK Batch ID: R4B43B Analysis Date: 10/17/2011 10:01:00 AM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/LCa 2.0 

Bicarbonate ND mg/LCa 20 

Sample ID: MB-2 MBLK Batch ID: R48438 Analysis Date: 10/17/2011 5:37:00 PM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 
Carbonate ND mg/LCa 2.0 

Bicarbonate ND mg/LCa 20 

< Sample ID: LCS-1 LCS Batch ID. R48438 Analysis Date: 10/17/2011 10:08:00 AM 

Alkalinity, Total (As CaC03) 79.24 mg/L Ca 20 80 6.32 91.2 90 110 
Sample ID: LCS-2 LCS Batch ID: R48438 Analysis Date: 10/17/2011 5:43:00 PM 

Alkalinity, Total (As CaC03) 61.48 mg/L Ca 20 80 6.32 94.0 60 110 

Qualifiers: « Estimated value 

Analyte detected below quantitation limits 

Not Detected at me Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated -

R RPD outside accepted recovery limits Page I 

1 0 



QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQL SPKVa SPK ref %Rec LowUmit HighLimit %RPD 
i 

RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: 1110646-Ola msd MSD Batch ID: R48S69 Analysis Date: 10/20/2011 12:17:44 PM 

Benzene 18.27 1.0 20 0 91.4 69.2 127 7.44 18.7 
Toluene 19.92 ug/L 1.0 20 0 99.6 68.2 130 6.08 16.9 

Chlorobenzene 18.67 pg/L 1.0 20 0 93.3 74 122 6.60 13.9 
1,1-Dichloroethene 17.69 ug/L 1.0 20 0 88.4 69.3 123 7.95 16.7 
Trichloroethene (TCE) 18.89 ug/L 1.0 20 0 94.4 61.3 127 10.1 18 

Sample ID: b2 MBLK Batch ID: R48S69 Analysis Date: 10/20/2011 9:28:33 AM 

Benzene ND pg/L 1.0 

Toluene ND ug/L 1.0 

Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND ug/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dibromoethane (EDB) ND pg/L 1.0 
Naphthalene ND pg/L 2.0 
1 -Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 3.0 

2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 
Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 
Chloromethane ND pg/L 3.0 
2-Chlorotoluene ND ug/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cls-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 

1,2-Dichlorebenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 

1,4-Dlchlorobenzene ND pg/L 1.0 
Dichlorodrfluorome thane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichtoropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

Qualifiers: 
B Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

|H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 2 

1 1 



QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, hie. 

ilect: Injection Well 4th Qtr 

fect: 
ilyte 

Work Order: 1110646 

Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 82S0B: VOLATILES 
Sample ID: t>2 MBLK 
2,2-Dichloropropane ND van. 2.0 
1,1 -Dlchloropropene ND ua/i- 1.0 

Hexachlorobutadiene ND pgfl- 1.0 

2-Hexanone ND pgfl- 10 
Isopropylbenzene ND pg/L 1.0 

4-lsopropy (toluene ND pg/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/i- 3.0 
n-Butylbenzene ND pgi- 1.0 
n-Propyl benzene ND pgVL 1.0 
sec-Butyl benzene ND pg/L 1.0 

Styrene ND pg/L 1.0 
tert-Butyibenzene ND pg/L 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloraethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pgA 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorabenzene ND pg/L 1.0 
M k 1 -Trichloroethane ND pg/L 1.0 
^K-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND ug/L 1.5 

Sample ID: b8 MBLK 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND pg/L 1.0 
1,3,5-Trfmethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dibromoethane (EDB) ND pgA 1.0 
Naphthalene ND pg/L 2.0 
1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichlorom ethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 3.0 

Batch ID: R48569 Analysis Date: 10/20/20119:28:33 AM 

Batch ID: R48569 Analysis Date: 10/20/2011 10:15:43 PM 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 

Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 3 

1 2 



QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
I i 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b8 MBLK Batch ID: R4866S Analysis Date: 10/20001110:15:43 PM 

2-Butanone ND pg/L 10 
Carbon disulfide ND ug/L 10 
Carbon Tetrachloride ND ug/L 1.0 
Chlorobenzene ND pg/L 1.0 
Chloroe thane ND pg/L 2.0 
Chloroform ND pg/t- 1.0 
Chloromethane ND pg/L 3.0 
2-Chlorotoluene ND pg/i- 1.0 
4-Chlorotoluene ND pg/i- 1.0 
cls-1,2-DCE ND ug/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloro methane ND pg/L 1.0 
Dlbromomethane ND pg/L 1.0 
1,2-Oichlorobanzene ND pg/L 1.0 
1,3-Dlchlorobenzene ND pg/L 1.0 
1,4-Dichforabenzene ND pg/L 1.C 
Dichlorodrfluoromethane ND pg/L id -
1,1-Dichloroethane ND pg/L tc 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.C 
1,3-Dichloropropane ND pg/L 1.C 
2,2-Dichforopropane ND pg/L 2.C 
1,1-Dichloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 
Isopropylbenzene ND pg/L 1.0 
4-lsopropyltoluene ND pg/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butyl benzene ND pg/L 1.0 
n-Propyl benzene ND pg/L 1.0 
sec-Butyl benzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butytbenzene ND pg/L 1.0 
1,1,1,2-Tetrachlorastfiane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1 ;3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 
H Holding times for preparation or analysis; exceeded 

NC Non-Chlorinated 
ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits Page 4 

1 3 



QA/QC SUMMARY REPORT 
Client: Western Refining Southwest Inc. 

^k jec t : Injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b8 MBLK Batch ID: R48569 Analysis Date: 10/20/2011 10:15:43 PM 

Trichloroethene (TCE) ND M8/L 1.0 
Trichlorofluorornethane ND ug/L 1.0 

1,2,3-TrichIoropropane NO ug/L 2.0 
Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND ug/L 1.5 
Sample ID: 100ng Ics LCS Batch ID: R48569 Analysis Date: 10/200011 10:25:00 AM 

Benzene 19.47 ug/L 1.0 20 0 97.3 81.1 130 , 
Toluene 20.89 pg/L 1.0 20 0 104 82.3 122 
Chlorobenzene 20.13 pg/L 1.0 20 0 101 70 130 
1,1-Dichloroethene 19.44 pg/L 1.0 20 0 97.2 83.1 126 
Trichloroethene (TCE) 20.08 pg/L 1.0 20 0 100 67.4 137 
Sample ID: 100ng Ics-ll LCS Batch ID: R48569 Analysis Date: 10/20/2011 9:47:10 PM 

Benzene 18.47 pg/L 1.0 20 0 92.3 81.1 130 
Toluene 20.78 Pfl/L 1.0 20 0 '104 82.3 122 
Chlorobenzene 19.52 pg/L 1.0 20 0 97.6 70 130 
1,1-Dichloroethene 18.75 pg/L 1.0 20 0 93.7 83.1 126 
Trichloroethene (TCE) 20.29 pg/L 1.0 20 0 101 67.4 137 
Sample ID: 1110646-bia ms MS Batch ID: R48669 Analysis Date: 10/20/2011 11:49:28 AM 

Benzene 16.96 pg/L 1.0 20 0 84.8 692 127 
jejuene 18.75 pg/L 1.0 20 0 93.7 68.2 130 
^ n o b e n z e n e 17.47 pg/L 1.0 20 0 87.4 74 122 
^Trichloroethene 16.33 pg/L 1.0 20 0 81.7 69.3 123 
Trichloroethene (TCE) 17.07 pg/L 1.0 20 0 85.3 61.3 127 

Qualifiers: « Estimated value 

Analyte detected below quantitation limits 

Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits PageS 

1 4 
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QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQ. SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-28933 MBLK Batch ID: 28933 Analysis Date: 10/21/2011 11:14:08 AM 

Acenaphthene ND 

Acenaphthylene ND pg/L 10 
1 Aniline ND ug/L 10 

Anthracene ND ug/L 10 
I Azobenzene ND pg/L 10 

Benz(a)anthracerte ND pg/L 
j 

10 
I Benzo(a)pyfene ND pg/L 10 
I Benzo(b)fluoranthene ND pg/L 10 
I Benzo(g,h,l)perylene ND pg/L 10 
I Benzo(k)fiuoranthene ND pg/L 10 

Benzoic acid ND pg/L 2o! 
Benzyl alcohol ND pg/L 1°; Bls(2-chloroethoxy)methane ND pg/L 

Bis(2-chloroethyl)ether ND pgvt- 10! 
Bls(2-chloroisopropyl)ether ND pg/L 
Bis(2-ethylhexyl)phthalate ND pg/L 
4-Bromophanyl phenyl ether ND pg/L 10 

Butyl benzyl phthalate ND pg/L 10 

Carbazole ND pg/L 10 
4-Chloro-3-mathy [phenol ND pg/L 10 
4-Chloroanillne ND pg/L 10 
2-Chloro naphthalene ND pg/L 10 
2-Chlorophenol ND pg/L 10 

4-Chlorophenyl phenyl ether ND pg/L 10 
Chrysene ND pg/L 10 

Dl-n-butyl phthalate ND pg/L 10 
Di-n-octyl phthalate ND pg/L 10 

Dibenz(a,h)anthracene ND pg/L 10 
Dibenzofuran ND M9/L 10 
1,2-Dichiorobenzene ND pg/L 10 
1,3-Dlchlorobenzene ND pg/L 10 
1,4-Dichlorobenzene ND pg/L 10 
3,3'-Dichlorobenzidine ND pg/L 10 
Diethyl phthalate ND pg/L 10 
Dimethyl phthalate ND 'pg/L 10 
2,4-Dichlorophenol ND pg/L 20 
2,4-Dlmethylphenol ND pg/L 10 
4>6-Dinitro-2-methylphenol ND pg/L 20 
2,4-Dinftrophenol ND pg/L 20 
2,4-Dlnftrotoluene ND pg/L 10 
2,6-Dlnitrotoluene ND pg/L 10 

Fluoranthene ND pg/L 10 
Fluorene ND pg/L 10 
Hexachlorobenzene ND pg/L 10 ( i 

Qualifiers: 
E Estimated value 

J Analyte detected below quantitation limits 
ND Not Detected at the Reporting Limit 

| H Holding times ftirpreparadon or aiarysu! exceeded 
I NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 6 

1 5 
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QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

iecfc Injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

EPA Method 8270C: Semhrotatites 
mb-28933 

Method: 
Sample ID 
Hexachlorohutadiene ND 
Hexachlorocydopentadiene ND 
Hexachloroethane ND 
lndeno(1,2,3-cd)pyrene ND 
Isophorone ND 
2-Methylnaphthalene ND 
1- Methylnaphthalene ND 
2-Methytphenol ND 
3+4-Methylphenol ND 
N-Nitrosodi-n-propylamine ND 
N-Nrtrosodimethylamine ND 
N-Nitrosodiphenylamine ND 
Naphthalene ND 
2-Nitroaniline ND 
3- Nltroaniline ND 
4- Nitroaniline ND 
Nitrobenzene ND 
2-Nitrophenol ND 
4-Nltrophenol ND 
Pentachlorophenol ND 

Ranthrene ND 

ol ND 
Pyrene ND 
Pyridine ND 
1.2.4-Trichlorobenzene ND 
2.4.5-Trichlorophenol ND 
2.4.6-Trichlorophenol ND 

MBLK 

ug/L 
pg/L 
Pg/L 
ug/L 
ug/L 
pg/L 
pg/L 

Batch ID: 28933 AnalysiB Date: 10/21/2011 11:14:08 AM 

pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
ug/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pgrt. 
pg/L 
pg/L 

pg/L 
pg/L 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 

Sample ID: lcs-28933 LCS Batch ID: 28933 Analysis Date: 10/21/201 

Acenaphthene 64.96 pg/L 10 100 0 65.0 37.7 119 
4-Chloro-3-methylphenol 126.9 pg/L 10 200 0 63.4 48.8 104 
2-Chlorophenol 131.8 pg/L 10 200 0 65.9 38.2 109 
1,4-Dichlorobenzene 53.14 pg/L 10 100 0 53.1 33.7 99.1 
2,4-Dlnitrotoluene 62.82 pg/L 10 100 b 62.8 39:9 125 
N-NltrosodPn-propylamine 59.36 pg/L 10 100 0 59.4 43.8 95.1 
4-Nitrophenol 65.02 pg/L 10 200 0 32.5 21.7 68.6 
Pentachlorophenol 81.78 pg/L 20 200 0 40.9 26.7 107 
Phenol 73.32 pg/L 10 200 0 36.7 23.9 65.8 
Pyrene 59.74 pg/L 10 100 0 59.7 45.7 107 
1,2,4-Trichlorobenzene 54.34 pg/L 10 100 0 54.3 30.8 104 
Sample ID: lcsd-28933 LCSD Batch ID: 28933 Analysis Date: 10/21/201 

Acenaphthene 69.00 pg/L 10 100 0 69.0 37.7 119 6.03 20 

4-Chloro-3-methytphenol 143.3 pg/L 10 200 0 71.7 48.8 104 12.2 20 

2-Chlorophenol 128.1 pg/L 10 200 0 64.1 38.2 109 2.82 20 

1,4-Dichlorobenzene 5322 pg/L 10 100 0 532 33.7 99.1 0.150 20 

Qualifiers: 
Estimated value 
Analyte detected below quantitation limits 
Not Detected at the Reporting Limit 

- H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 7 
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QA/QC SUMMARY REPORT 
Client: Western Refining Southwest Inc. 
Project: Injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQL SPKVa SPK ref %Rec LowUmit HrghLimit %RPD RPDLimit Qual 

Method: EPA Method B270C: Semivolatiles 

Sample ID: lcsd-28933 LCSD Batch ID: 28933 Analysis Date: 10/21/2011 12:13:07 PM 

2,4-Dinitrotoluene 71.06 ug/L i i ) 100 0 71.1 39.9 125 12.3 20 
N-Nitrosodi-n-propylarnine 62.78 pg/L 10 100 0 62.8 43.8 95.1 5.60 20 
4-Nitrophenol 74.94 pg/L 10 

j 
200 0 37.5 21.7 68.6 14.2 20 

Pentachlorophenol 87.60 pg/L 20 200 0 43.8 26.7 107 6.87 20 

Phenol 79.78 pg/L 10 200 0 39.9 23.9 65.8 8.44 20 
Pyrene 66.38 pg/L 10 100 0 66.4 45.7 107 10.5 20 
1,2,4-Trichlorobenzene 52.12 pg/L 10 100 0 521 30.8 104 4.17 20 

Method: EPA Method 7470: Mercury 
Sample ID: MB-29034 MBLK Batch ID: 29034 Analysis Date: 10/24/2011 3:48:26 PM 

Mercury 
Sample ID: LCS-2B034 

Mercury 

ND mg/L 0.00020 
LCS Batch ID: 29034 Analysis Date: 10/24/2011 3:50:12 PM 

0.004293 mg/L 0.00020 0.005 6E-05 84.6 120 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 8 
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QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

j p^ j ec t : Injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQL SPK Va SPK ref %Rec LowUmit HighLimit %RPD RPDLimit Qual 

Method: EPA 601 OB: Total Recoverable Metals 

Sample ID: 1110646-01EMSD MSD Batch ID: 28889 Analysis Date: 10/21/2011 9:41:36 AM 

Arsenic 0.5551 mg/L 0.020 0.5 0 111 75 125 0.386 20 

Barium 0.6957 mg/L 0.020 0.5 0.1909 101 75 125 0.121 20 

Cadmium 0.4991 mg/L 0.0020 0.5 0 99.8 75 125 0.174 20 

Chromium 0.5131 mg/L 0.0060 0.5 0 103 75 125 0.316 20 

Lead 0.5106 mg/L 0.0050 0.5 0 102 75 125 0.409 20 

Magnesium 73.76 mg/L 1.0 50 23.74 100 75 125 1.04 20 

Potassium 55.49 mg/L 1.0 50 6.838 97.3 75 125 0.700 20 

Selenium 0.4910 mg/L 0.050 0.5 0 982 75 125 1.70 20 
Silver 0.08806 mg/L 0.0050 0.1 0 68.1 75 125 0.0529 20 

Sample ID: 1110646-01EMSD MSD Batch ID: 28889 Analysis Date: 10721/2011 9:47:51AM 

Calcium 205.2 mg/L 5.0 50 146.5 117 75 125 3.56 20 

Sodium 276.7 mg/L 5.0 50 226.2 101 75 125 3.04 20 
Sample ID: MB-28889 MBLK Batch ID: 28889 Analyse Date: 10/17/2011 8:32:28 AM 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.020 
Cadmium ND mg/L 0.0020 

Calcium ND mg/L 1.0 

Chromium ND mg/L 0.0060 

Lead ND mg/L 0.0050 

^ g n e s l u m ND mg/L 1.0 

B a s s i u m ND mg/L 1.0 
•Jelenium ND mg/L 0.050 

Silver ND mg/L 0.0050 

Sodium ND mg/L 1.0 

Sample ID: LCS-28B89 LCS Batch ID: 28889 Analysis Date: 10/17/2011 8:34:26 AM 

Arsenic 0.5059 mg/L 0.020 0.5 0 101 80 120 

Barium 0.4964 mg/L 0.020 0.5 0 99.3 80 120 
Cadmium 0.4971 mg/L 0.0020 0.5 0 99.4 80 120 

Calcium 49.78 mg/L 1.0 50 0 99.6 80 120 

Chromium 0.4936 mg/L 0.0060 0.5 0 98.7 80 120 

Lead 0.4993 mg/L 0.0050 0.5 0 99.9 80 120 

Magnesium 50.09 mg/L 1.0 50 0 100 80 120 

Potassium 48.14 mg/L 1.0 50 0 96.3 80 120 

Selenium 0.4867 mg/L 0.050 0.5 0 97.3 80 120 

Silver 0.08537 mg/L 0.0050 0.1 0 85.4 80 120 

Sodium 48.85 mg/L 1.0 50 0 97.7 80 120 

Sample ID: 1110646-01EMS MS Batch ID: 28889 Analysis Date: 10/21/2011 9:39:32 AM 

Arsenic 0.5530 mg/L 0.020 0.5 0 111 75 125 
Barium 0.6949 mg/L 0.020 0.5 0.1909 101 75 125 

Cadmium 0.4999 mg/L 0.0020 0.5 0 100 75 125 

Chromium 0.5147 mg/L 0.0060 0.5 0 103 75 125 

Lead 0.5127 mg/L 0.0050 0.5 0 103 75 125 

Magnesium 73.00 mg/L 1.0 50 23.74 98.5 75 125 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits. 

'ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 9 
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QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 4th Qtr Work Order: 1110646 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA 6010B: Total Recoverable Metals 
Sample ID: 1110646-01EMS MS 

Potassium 55.10 mg/L 

Selenium 0.4828 mg/L 
Silver 0.08802 mg/L 

Sample ID: 1110646-01EMS MS 

Calcium 198.0 mg/L 

Sodium 268.4 mg/L 

1.0 

0.050 

0.0050 

5.0 

5.0 

Batch ID: 28889 Analysis Date: 10/21/2011 9:39:32 AM 

50 6.838 96.5 75 125 

0.5 0 96.6 75 125 

0.1 0 88.0 75 125 

Batch ID: 28889 Analysis Date: 10/21/2011 9:45:42 AM 

50 146.5 103 75 125 
50 226.2 84.4 75 125 

Method: 8M2S40C MOD: Total Dissolved Solids 
Sample ID: 1110846-01DMSD MSD 

Total Dissolved Solids 2210 mg/L 20.0 

Sample ID: MB-28916 MBLK 

Total Dissolved Solids ND mg/L 20.0 

Sample ID: LCS-28916 LCS 

Total Dissolved Solids 1023 mg/L 20.0 

Sample ID: 1110646-01DMS MS 

Total Dissolved Solids 2219 mg/L 20.0 

Batch ID: 28916 Analysis Date: 1071872011 1:19:00 PM 

1000 1189 102 80 120 0.406 

Batch ID: 28918 Analysis Date: 10/18/2011 1:19:00 PM 

1000 0 

1000 1189 103 

Batch ID: 28916 Analysis Date: 10/18/2011 1:19:00 PM 

102 80 120 
Batch ID: 28916 Analysis Date: 10/18/2011 1:19:00 PM 

120 80 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

I RPD outside accepted recovery limits Page 10 



Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Date Received: 

Received by: AMG 

Sample ID labels checked 

— Sty*/// 
Date 

i i 
VWTX 

Name WESTERN REFININS SIpUT 

Order Number 11106 

10/12/2011 

Checklist completed by: Initials 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes __ No • Not Present D 

Custody seals intact on shipping container/cooler? Yes __ No • Not Present D 

Custody seals Intact on sample bottles? Yes • NoD N/A _ 

Chain of custody present? Yes .0 ; No • 

Chain of custody signed when relinquished and received? Yes __ NoD 

Chain of custody agrees with sample labels? Yes __ No • 

Samples in proper container/bottle? Yes __ NoD 

Sample containers intact? Yes NoD 

Sufficient sample volume for indicated test? Yes __ No.O 

All samples received within holding time? Yes N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes __ 
i. 

NoD 

Water - Preservation labels on bottle and cap match? Yes No • N/A D 

^ B e r - pH acceptable upon receipt? Yes _ N o D N/A D 

Container/Temp Blank temperature? 1.3° <6° C i Acceptable 

COMMENTS: 
tf given sufficient time to cool. 

Number of preserved 
bottles checked for 
PH: 

belowr 
less noted 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 

2 0 
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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 ess'ential and integral part of laboratory operations in order to 
ensure that high quality data is produced in an efficient and effective manner. 

Objectives 

The objective of HEAL is to achieve and maintain excellence in environmental testing. This is 
accomplished by developing, incorporating and documenting the procedures and policies 
specified by each of our accrediting authorities and outlined in this plan. These activities are 
carried out by a laboratory staffj that is analytically competent, well-qualified, and highly 
trained. An experienced management team, knowledgeable in their area of expertise, 
monitors them. Finally, a comprehensive quality assurance program governs laboratory 
practices and ensures that the analytical results are valid, defensible, reproducible, 
reconstructable and of the highest quality. 

HEAL establishes and thoroughly 
and processed will be scientifica 
laboratory activities are detailed in 

documents its activities to ensure that all data generated 
ly valid and of known and documented quality. Routine 
method specific standard operating procedures (SOP). All 

data reported meets the applicable requirements for the specific method that is referenced, 
ORELAP, TCEQ, EPA, client specific requirements and/or State Bureaus. In the event that 
these requirements are 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 HEAL's 
Standard Operating Procedures (SOP's), EPA methods, Standard Methods 20 t h edition, 
ASTM methods or state specific methods. 

HEAL management ensures that this document is correct in terms of required accuracy and 
data reproducibility, and that the procedures contain proper quality control measures. HEAL 
management additionally ensurejs 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 th'at results are well-documented and defensible in a court of 
law. 

The HEAL Quality Assurance/Qua ity Control Officer (QA/QCO) and upper management are 
responsible for supervising and administering this quality assurance program, and ensuring 
each individual is responsible for i; 
committed to the encouragement 

s proper implementation. All HEAL management remains 
of excellence in analytical testing and will continue to 

provide the necessary resources and environment conducive to its achievement. 
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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 in all operations. Under no 
circumstance is the willful act or fraudulent manipulation of analytical data condoned. Such 
acts must be reported immediately to HEAL management. Reported acts will be assessed on 
an individual basis and resulting actions could result in dismissal. 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 pressures, which might adversely affect the quality of 
their work; or in the event that they suspect that data quality has been compromised in any 
way. HEAL's Quality Assurance/Quality Control Officer is available if any analyst and/or 
manager wishes to anonymously report any suspected or known breaches in data integrity. 

Understanding the importance of meeting customer requirements in addition to the 
requirements set forth in statutory and regulatory requirements, HEAL shall periodically seek 
feedback from customers and evaluate the feedback in order to initiate improvements. 

All proprietary rights and client information at HEAL (including national security concerns) are 
considered confidential. No information 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 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. 
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Organization and Responsibility 

Company 

HEAL is accredited in accordance with the 2009 TNI standard (see NELAC accredited analysis 
list in Appendix B and C), 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 
and federal agencies, private 

sites in the region. HEAL's client base includes local, state 
consultants, commercial industries as well as individual 

homeowners. HEAL has performed as a subcontractor to the sitate 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 and an inorganic section. Each section has 
a designated manager/technical director. The technical directors report directly to the 
laboratory manager, who oversees all operations. 

Certifications 

ORELAP - NELAC Oregon Primary accrediting authority. 

TCEQ - NELAC Texas Seconday accrediting authority. 

The Arizona Department of Health Services 

The New Mexico Drinking Water Bureau 

The New Mexico Department of Health 
I 

See Appendix B-F for copies of current licenses and licensed parameters, or refer to our 
current list of certifications online at www.hallenvironmental.com. 

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. 1 

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 with demonstrations Of 
capability for each method they perform. An Organizational Chart can be found at the end of 
this section and a personnel list is available in Appendix A. 

Laboratory Director 

The Laboratory Director is responsible for overall technical direction and business 
leadership of HEAL. The Laboratory Manager, the Project Manager and Quality 
Assurance/Quality Control Officer report directly to the Laboratory Director. Someone with 
a minimum of 7 years of directly related experience and a bachelor's degree in a scientific 
or engineering discipline should fill this position. 

Laboratory Manager/Lead Technical Director 

The Laboratory Manager shall exercise day-to-day supervision of laboratory operations for 
the appropriate fields 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. 

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 
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laboratory with the overall goal of efficiently producing high quality data within a 
reasonable time frame. 1 

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 strategic planning for the future of the 
company. Other duties include, assisting in establishing laboratory policies that lead to the 
fulfillment of requirements for various certification programs, 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 or complaints that cannot be answered by 
the section managers. 

The Laboratory Manager shall have a bachelor's degree in a chemical, environmental, 
biological sciences, physical sciences or engineering field, and at least five years of 
experience in the environmental analysis of representative inorganic and organic analytes 
for which the laboratory seeks br 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 analytical test methods for which data 
review is performed and have documented training and/or experience in QA/QC 
procedures and in the laboratory's quality system. The QA'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 internal audits as per the Internal Audit SOP at 
least annually, monitor and trend Corrective Action Reports as per the Data Validation 
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SOP, periodically review control charts for out of control conditions, and initiate any 
appropriate corrective actions. 

The QA/QCO shall oversee the analysis of proficiency testing in accordance with our 
standards and monitor any corrective actions issued as a result of this testing. 

The QA/QCO reviews all standard operating procedures and statements of work in order 
to assure their accuracy and compliance to method and regulatory requirements. 

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

Project Manager 

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. 

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 HEAL who exercise day-to-day 
supervision of laboratory operations for the appropriate fields 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 validity of the analyses performed and the data generated in 
their sections to ensure reliable data, overseeing training and supervising departmental 
staff, scheduling incoming 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 
maintain quality control records including, but not limited to, training forms, IDOCs, 
ADOCPs, and MDLs, and evaluate laboratory personnel in their Quality Control activities. 
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In addition, technical directors are responsible for upholding the spirit and intent of HEAL's 
data integrity procedures. 

As Technical Directors of their associated section, they review analytical data to 
acknowledge that data meets all criteria set forth for good Quality Assurance practices. 
Someone with a minimum of 2 years 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. 

Section Supervisors 

supervision of laboratory opera 
Section Supervisors are full tme members of staff at HEAL who exercise day-to-day 

ions for the appropriate fields of accreditation and reporting 
of results for their department within HEAL. Section Supervisors report directly to their 
technical director. A Section Supervisor's duties shall include, but not be limited to, 
monitoring standards of performance in quality control and quality assurance, monitoring 
the validity of the analyses performed and the data generated in their sections to ensure 
reliable data, overseeing training and supervising departmental staff, scheduling incoming 
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 maintain quality control 
records including, but not limited to, training forms, IDOCs, ADOCPs, and MDLs, and 
evaluate laboratory personnel in their Quality Control activities. In addition, Section 
Supervisors are responsible for upholding the spirit and intent of HEAL's data integrity 
procedures. Section Supervisors update their Technical Director on the status and needs 
of their departments and submit all Quality Control documents to their technical director for 
their review, approval and signature. 

As section supervisors, they review analytical data to acknowledge that data meets all 
criteria set forth for good Quality Assurance practices. Someone with a minimum of 2 
years of experience in the environmental analysis of representative analytes for which 
HEAL seeks or maintains accreditation and a bachelor's degree, or equivalent experience 
in a scientific or related discipline should fill this position. 

Health and Safety / Chemical Hygiene Officer 

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&SO) 
and the Chemical Hygiene Officer (CHO). These jobs can be executed by the same 
employee. 

Analyst I, II and III 

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 
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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 specifically pertaining to the analyses performed by the 
analyst. Additional duties may include preparation of samples for analysis, maintenance of 
lab instruments or equipment, and cleaning and providing technical assistance to lower 
level laboratory staff. 

The senior analyst in the section may be asked to perform supervisory duties as related to 
operational aspects of the section. The analyst may perform all duties of a lab technician. 

The position of Analyst is a full or part time hourly position and is divided into three levels, 
Analyst 1,11, and III. All employees hired into an Analyst position at HEAL must begin as an 
Analyst I and remain there at a minimum of three months regardless of their education and 
experience. Analyst I must have a minimum of an AA in a related field or equivalent 
experience (equivalent experience means years of related experience can be substituted 
for the education requirement). An Analyst I is responsible for analysis, instrument 
operation, including calibration and data reduction. Analyst II must have a minimum of an 
AA in a related field or equivalent experience and must have documented and 
demonstrated aptitude to perform all functions of an Analyst II. An Analyst II 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 II may also assist Analyst III 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 Bachelors degree or equivalent experience 
and must have documented and demonstrated aptitude to perform all functions of an 
Analyst III. An Analyst III is responsible for all tasks completed by an Analyst I and II as 
well as advanced data review, non-routine instrument maintenance, assisting their 
technical director in basic supervisory duties and method development. 

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. 

Page 13 of.54, 
Quality Assurance.Plan 9.4 
E f f e c t i v e July 1 s t , . 2011 



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 sample 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 sending out samples to the sub-contractors 
along with the review and shipping of field sampling bottle kits. The sample control 
manager acts as a liaison between the laboratory and field sampling crew to ensure that 
the appropriate analytical testjis assigned. If a discrepancy is noted, the sample control 
manager or sample custodian will contact the customer to resolve any questions or 
problems. The sample control manager is an integral part of the customer service team. 

This position should be filled by someone with a high school diploma and a minimum of 2 
years of related experience and can also be filled by a senior manager. 

Sample Custodians 

Sample Custodians work directly under the Sample Control Manager. They are 
responsible for sample intake 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. 

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 transports it to the disposal 
warehouse for storage and jeventual disposal. The sample disposal custodian is 
responsible for maintaining the disposal warehouse and following the requirements for 
documentation, integrity, chenpical 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. 
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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 training. During this period the 
new personnel shall be introduced to the organization and their responsibilities, as well as 
the policies and procedures of the company. They shall also undergo on-the-job training 
and shall work with trained staff. They will be shown required tasks and be observed while 
performing them. 

When utilizing staff undergoing training, appropriate supervision shall be dictated and 
overseen by the appropriate section technical director. Prior to analyzing client samples, a 
new employee, or an employee new to a procedure, must meet the following basic 
requirements. The SOP and Method for the analysis must be read and signed by the 
employee indicating that they read, understand, and intend to comply with the 
requirements of the documents. The employee must undergo documented training. 
Training is conducted by a senior analyst familiar with the procedure and overseen by the 
section Technical Director. This training is documented by any means deemed 
appropriate by the trainer and section Technical Director, and kept on file in the employees 
file located in the QA/QCO's office. The employee must perform a successful Initial 
Demonstration of Proficiency (IDOC). See Appendix I 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 Appendix I) 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 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 Appendix I . IDOCs are performed by analyzing four Laboratory Control Spikes 
(LCSs). Using the results of the LCSs the mean recovery is calculated in the appropriate 
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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 establishjand documented criteria dictated in the method SOP. The 
mean and standard deviation jare 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 fail to establish the 
pass/fail criteria the default limits of +/- 20% for calculated recovery and <20% relative 
percent difference based on thje 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 performance is 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 repeat the test for all parameters that failed to meet 
criteria. Repeat failure, however, confirms a 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 interest. 

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

At least once per year an ADOCP must be completed. This is achieved by the acceptable 
performance of a blind sampjle (typically by using a PT sample, but can be a single blind 
(to the analyst) sample), by performing another IDOC, or by summarizing the data of four 
consecutive laboratory control samples with acceptable levels of precision and accuracy 
(these limits are those currently listed in the LIMS for an LCS using the indicated test 
method.) ADOCPs are documented using a standard form and are kept on file in each 
analyst's employee folder. j 

Each new employee shall be pjrovided 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 theyl understand that data quality is our main objective. Every 
HEAL employee recognizes that although turn around time is 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, certificate^ of attendance, training forms, or quizzes. This training 

i 
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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, and agree 
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. Repetitive errors, complaints and audit findings 
serve as indicators that training has been ineffective. When training is deemed to have 
been ineffective a brief review of the training process will be completed and a re-training 
conducted as soon as possible. 
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5.0 Receipt and Handling of Samples 

Sampling 

Procedures 

HEAL does not provide field sampling for any projects. Sample kits are prepared and 
provided for clients upon request. The sample kits contain the appropriate sampling 
containers (with a preservative when necessary), labels, blue ice (The use of "blue ice" by 
anyone except HEAL personnel is discouraged because it generally does not maintain the appropriate temperature of 
the sample. If blue ice is used, it should be completely frozen at the time of use, the sample should be chilled before 
packing, and special notice taken at sample receipt to be certain the required temperature has been maintained.), a 

cooler, chain-of-custody forms, plastic bags, bubble wrap, and any special sampling 
instructions. Sample kits are reviewed prior to shipment for accuracy and completeness. 

Containers 

Containers which are sent out for sampling are purchased by HEAL from a commercial 
source. Glass containers are certified "EPA Cleaned" QA level 1. Plastic containers are 
certified clean when required. These 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 
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. 
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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, the 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 information. 

There is also a space to recordjthe HEAL ID number assigned to samples after they are 
received. Next to. the sample information is a space for the client to 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. Finally, there is a section to track the 
actual custody of the samples. The custody section contains lines for signatures, dates 
and times when samples are relinquished and received. The COC form also includes a 
space to record special sample related instructions, sampling anomalies, time 
constraints, and any sample disposal considerations. 

It is paramount that all COCs arjrive at HEAL complete and accurate so that the samples 
can be processed and allocated for testing in a timely and efficient manner. A sample 
chain-of-custody form can 
www.hallenvironmental.com. 

be found in Appendix H or on line at 

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 Ihe current date, time, and 
sample temperature. This relinquishes custody of the samples from the sampler and 
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 manger'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 lof custody forms, is complete and consistent with the 
samples received. Each sample set is given a unique HEAL tracking ID number. 
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Individual sample locations within a defined sample set are given a unique sample ID 
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 are reviewed prior to being 
distributed for analysis. 

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

All samples that require thermal preservation shall be acceptably stored at a temperature 
range just above freezing to 6 °C. 

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. 

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 for each 
method 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 
Standard Methods. However, 

HEAL are EPA approved methodologies or 20 t h edition 
Droprietary methods for client specific samples are 

sometimes used. The following tables list EPA and Standard Methods Method numbers 
with their corresponding analytes and/or instrument classification,. 

Methods Utilized at HEAL 
Drinking Water(DW) Non-Potable Water (NPW) Solids (S) 

Methodology Matrix Title of Methoi * I i 
120.1 

DW 

NPW 

I 
"Conductance(jSpecific Conductance, uohms at 25 ° C)" 

180.1 
DW 

NPW 
"Turbidity (Nephelometric)" 

200.2 
DW 

NPW 

"Sample Preparation Procedure For Spectrochemical 
Determination pf Total Recoverable Elements" 

200.7 
DW 

NPW 

"Determination 
Wastes by Indi 
Spectrometry" 

of Metals and Trace Elements in Water and 
ictively Coupled Plasma-Atomic Emission 

200.8 
DW 

NPW 

"Determination 
Inductively COL 

of Trace Elements in Waters and Wastes by 
pled Plasma-Mass Spectrometry." 

245.1 
DW 

NPW 
"Mercury (Man jal Cold Vapor Technique)" 

300 
DW 

NPW 

S 

"Determination of Inorganic Anions by Ion Chromatography" 
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413.2 
NPW 

"Oil and Grease" 413.2 
S 

"Oil and Grease" 

418.1 
NPW 

S 
"Petroleum Hydrocarbons (Spectrophotometric, Infrared)" 

504.1 DW 
"EDB, DBCP and 123TCP in Water by Microextraction and 
Gas Chromatography" 

505 DW 
"Analysis of Organohalide Pesticides and Commercial 
Polychlorinated Biphenyl (PCB) Products in Water by 
Microextraction and Gas Chromatography" 

515.1 DW 
"Determination of Chlorinated Acids in Water by Gas 
Chromatography with an Electron Capture Detector" 

524.2 DW 
"Measurement of Purgeable Organic Compounds in Water by 
Capillary Column Gas Chromatography/Mass Spectrometry" 

531.1 DW 
"Measurement of N-Methylcarbomoyloximes and N-
Methylcarbamates in Water by Direct Aqueous Injection 
HPLC with Post Column Dervivatization" 

547 DW 

"Determination of Glyphosate in Drinking Water by Direct-
Aqueous Injection HPLC, Post-Column Derivatization, and 
Fluorescence Detection" 

552.1 DW 

"Determination of Haloacetic Acids and Dalapon in Drinking 
Water by Ion-Exchange Liquid-Solid Extraction and Gas 
Chromatography with an Electron Capture Detector" 

624 DW 
Appendix A to Part 136 Methods for Organic Chemical 
Analysis of Municipal and Industrial Wastewater Method 624-
Purgeables" 

625 DW 

Appendix A to Part 136 Methods for Organic Chemical 
Analysis of Municipal and Industrial Wastewater Method 625-
Base/Neutrals and Acids" 

1311 S "Toxicity Characteristic Leaching Procedure" 
1311ZHE S "Toxicity Characteristic Leaching Procedure" 

1164A NPW 
"N-Hexane Extractable Material (HEM; Oil and Grease) and 
Silica Gel Treated N-Hexane Extractable Material) by 
Extraction and Gravimetry" 

3005A NPW 
"Acid Digestion of Waters for Total Recoverable or Dissolved 
Metals for Analysis by FLAA or ICP Spectroscopy" 

301 OA S 
"Acid Digestion of Aqueous Samples and Extracts for Total 
Metals for Analysis by FLAA or ICP Spectroscopy" 

3050B S "Acid Digestion of Sediment, Sludge, and Soils" 

351 OC 
DW 

NPW 
"Separatory Funnel Liquid-Liquid Extraction" 
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3540 s "Soxhlet Extraction" 

3545 s "Pressurized (fluid Extraction(PFE)" 

3665 
NPW 

S 
"Sulfuric Acid/Permanganate Cleanup" 

5030B NPW "Purge-and-Trjap for Aqueous Samples" 

5035 S 
"Closed-System Purge-and-Trap and Extraction for Volatile 
Organics in Soil and Waste Samples" 

601 OB 
NPW 

S 
"Inductively Coupled Plasma-Atomic Emission Spectrometry" 

6020 
NPW 

S 
"Inductively Coupled Plasma-Mass Spectrometry" 

7470A NPW "Mercury in Liquid Waste (Manual Cold-Vapor Technique)" 

7471A S 
"Mercury in So 
Technique)" 

lid or Semisolid Waste (Manual Cold Vapor 

8021B 
NPW 

S 

"Aromatic and 
Chromatograp 
Conductivity D, 

Halogenated Volatiles By Gas 
hy Using Photoionization and/or Electrolytic 
etectors" 

8015B 
NPW 

S 

"Nonhalogenated Volatile Organics by Gas Chromatography" 

(Gasoline Range and Diesel Range Organics) 

8015AZ S "C10-C32 Hydrocarbons in Soil-8015AZ" 

8081A 
NPW 

S 
"Organochlorirje Pesticides by Gas Chromatography" 

8082 
NPW 

S 
"Polychlorinated Biphenyls (PCBs) by Gas Chromatography" 

8260B 
NPW 

S 

"Volatile Organic Compounds by Gas Chromatography/ Mass 
Spectrometry (GC/MS)" 

8270C 
NPW 

S 

"Semivolatile Organic Compounds by Gas Chromatography/ 
Mass Spectrometry (GC/MS)" 

8310 
NPW 

S 
"Polynuclear Aromatic Hydrocarbons" 

9045C S "Soil and Waste pH" 

9060 NPW "Total Organic Carbon" 

9067 
NPW 

S 
"Phenolics (Spectrophotometry, MBTH With Distillation)" 

9095 S Paint Filter 

Walkley/Black S FOC/TOC WB 

SM2320 B 
DW 

NPW 
"Alkalinity" j 

SM2540 B NPW "Total Solids Dried at 103-105° C" 
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SM2540 C 
DW 

NPW 
"Total Dissolved Solids Dried at 180° C" 

SM2540.D NPW "Total Suspended Solids Dried at 103-105° C" 
SM4500-CL G DW "Chlorine (Residual) 4500-CL G. DPD Colorimetric Method" 

SM4500-H+B 
DW 

NPW 
"pH Value" 

SM4500-NH3 
C 

NPW 

S 
"4500-NH3" Ammonia 

SM4500-Norg 
C 

NPW 

S 
"4500-Norg" Total Kjeldahl Nitrogen (TKN) 

SM5210B NPW "5210 B. 5-day BOD Test" 
SM5310 B pw "5310" Total Organic Carbon (TOC) 

8000B 
NPW 

S 
"Determinative Chromatographic Separations" 

8000C 
NPW 

S 
"Determinative Chromatographic Separations" 
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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 detail the specific procedure 
and equipment utilized as well as 
of the data. SOPs are reviewed 

the quality requirements necessary to prove the integrity 
or revised every twelve months or 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 linked under the specific test method. Administrative 
SOPs, which are not linked in the iLlMS, are available on desktops throughout the laboratory 
in the link to administrative SOPs folder. 

Hand written corrections or alterations to SOPs are not permitted. In the event that a 
correction is needed and a revision is not immediately possible, a corrective action report 
will be generated documenting the correction or alteration, 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. 

Each HEAL test method SOP shall include or reference the following topics where 
applicable: 

Identification of the test metljiod; 
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; 
Sample collection, preservation, shipment and storage; 
Quality control parameters; j 
Calibration and standardization; 
Procedure; j 
Data analysis and calculations; 
Method performance; 
Pollution prevention; 
Data assessment and acceptance criteria for quality control measures; 
Corrective actions for out-of-Jcontrol 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 for 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, 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 SOP for detailed procedures on this 
calibration procedure. 

Dickson Data Loggers are used to record sample and standard storage refrigerators over 
the weekend when the appropriate staff is not available to record the temperatures. These 
data loggers are shipped back to the manufacturer once a year to be re-calibrated. 

Refrigerators/Freezers 

Each laboratory refrigerator or freezer contains a 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 temperatures of the refrigerators are recorded to insure that the 
refrigerators are within the required designated range. Samples are stored separately from 
the standards to reduce the risk of contamination. 

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. 

Page 27 of 54 
Quality Assurance Plan 9.4 
E f f e c t i v e July 1 s t , 2010 



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 \!/vill 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. Classi 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 pass in order to validate the 
calibration of the balance. The assigned values, as well as the daily checks, for the working 
weights are recorded in the balance logbook for each balance. 

Instrument Calibration 

An instrument calibration is the reationship between the known concentrations of a set of 
calibration standards introduced into an analytical instrument and the measured response 
they produce. Calibration curve standards are a prepared series of aliquots at various 
known concentration levels from a primary source reference standard. Specific 
mathematical types of calibration techniques are outlined in SW-846 8000B and/or 8000C. 
The entire initial calibration must be performed prior to sample analyses. 

The lowest standard in the calibration curve must be at or below the required reporting limit. 

Refer to the current SOP to determine the 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. 

( 
i 

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 
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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 checked daily when in use. 

Eppendorf (or equivalent brands) pipettes are checked gravimetrically prior to use. 

Standards 

All of the source reference standards used are ordered 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 designee. These standards are traceable to the National 
Institute of Standards (NIST). When salts are purchased and used as standards the 
certificate of purity must be obtained from the vendor and filed with the CoAs. 

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 

All gases used with an instrument 

isted for the primary reagent. 

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 is placed in use, it shall be 
checked for leaks and the date put in use will be written in the instrument maintenance 
logbook. J 

HEAL continuously monitors the quality of the reagent water and provides the necessary 
indicators for maintenance of the purification systems in order to assure that the quality of 
laboratory reagent water meets established criteria for all analytical methods. 

Reagent blank samples are also analyzed to ensure that no contamination is present at 
detectable levels. The frequency of reagent blank analysis is typically the same as 
calibration verification samples. Refrigerator storage blanks are stored in the volatiles 
refrigerator for a period of one week and analyzed and replaced once a week. 
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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 Item or Equipment 
Manufacturer 
Type of Instrument 
Model Number 
Serial Number 
Date Received and Date Placed into Service 
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 maintenance needs beyond HEAL instrument 
operator capabilities. 

Refer to the current Maintenance and Troubleshooting SOP for each section in the 
laboratory for further information. 
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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 there after, 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 re'gards to ethics and data integrity. See Appendix I for a 
copy of this agreement. 

In instances of ethical concern, analysts are required to report the known or suspected 
concern to their Technical Directory, 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 nee^ for an investigation, analyst remediation, or termination 
will be determined on a case-by-case basis. 

All reported instances of ethical concern will be thoroughly documented and handled in a 
manner sufficient to rectify any breaches in data integrity with an emphasis on preventing 
similar incidences from happening in the future. 
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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 matrix spike in order to 
determine the precision of the test method. A Relative Percent Difference (RPD) is 
calculated as a measure of this precision. Unless indicated in the SOP, the default 
acceptance limit is </= 20%. 

Matrix Spikes and Matrix Spike Duplicates are spiked samples (MS/MSD) that are evaluated 
with a known added quantity of a target compound. This is to help determine the accuracy 
of the analyses and to determine the matrix affects on analyte recovery. A percent recovery 
is calculated to assess the quality of the accuracy. In the event that the acceptance criteria 
is not outlined in the SOP, a default limits of 70-130% will be utilized. When an MSD is 
employed an RPD is calculated and when not indicated in the SOP shall be acceptable at 
</= 20%. 

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. Blanks shall be no 
more negative than the negative of the PQL for that test and instrument unless otherwise 
stated in the SOP/method. Corrective action must be initiated if negative blanks are out of 
control. 

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 
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analytes or a material containing 
used to establish intra-laboratory 

known and verified amounts of analytes. It is generally 
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 and are known amounts of 
standard added to a test portion pf a sample as a reference for evaluating and controlling 
the precision and bias of the applied analytical method. Refer to the appropriate Method 
and SOP for guidelines on pass/fai requirements for Internal Standards. 

Proficiency Test (PT) Samples are samples provided by an unbiased third party. They are 
typically analyzed twice a year, between five and seven months apart, or at any other 
interval as defined in the method SOP. They contain a pre-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, procedures, equipment, facilities and frequency of analysis 
as used for routine analysis of that analyte. When analyzing a PT, HEAL shall employ the 
same calibration, laboratory quality control and acceptance criteria, sequence of analytical 
steps, number of replicates and other procedures as used when analyzing routine samples. 
PT results are reported as normal samples, within the working range of the associated 
calibration curve. In the event an analyte concentration is less than the PQL, the result shall 
be reported as less than the PQL. 

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 
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 accredited analyte shall be at least fifteen days apart. 
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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 analytes in the LCS are outside of 
the control limits, then the problem may lie with the application of the extraction, with 
cleanup procedures, or with the chromatographic procedure. Once 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 the use of an inappropriate extraction, 
cleanup, and/or determinative method for the matrix. If the results are to be used for 
regulatory compliance monitoring, then steps must be 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 "out-of-control" situation. These data are considered 
suspect and shall be repeated or reported with qualifiers. 

Control limits are to be updated only by Technical Directors, Section Supervisors or the 
Quality Assurance Officer. Control limits should be established and updated according to 
the requirements of the method being utilized. When the method does not specify, and 
control limits are to be generated or updated for a test, the following guidelines shall be 
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 
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 
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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/llCSD 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 section supervisor and primary 
analyst performing the analysis for possible trends and compared to the previous Control 
Charts. The technical director initials the control charts, indicating that they have been 
reviewed and that the updated Limits have been determined to be accurate 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/QCO office. 

Once established, control limits should be reviewed after every 20-30 data values and 
updated at least every six months! provided that there are sufficient points to do so. The 
limits used to evaluate results slVall be those in place at the time that the sample was 
analyzed. Once limits are updated! those limits apply to all subsequent analyses. 

When updating surrogate control limits, all data, 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 data points to update limits that are over a year old, 
the default limits, as established in the method or SOP, shall be re-instated. Refer to the 
requirements in SW-846 method 
control limits. 

8000B and 8000C for further guidance on generating 

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. 

Precision, Accuracy, Detection Levels 

Precision 

The laboratory uses samp e 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 30% if control charts are not 
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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 difference between the calculated value 
and the actual value of a measurement. The accuracy of a laboratory result is 
evaluated by comparing the measured amount of QC reference material recovered 
from a sample and the known amount added. Control limits can be established for 
each analytical method and sample matrix. Recoveries are assessed to determine 
the method efficiency and/or the matrix effect. 

Analytical accuracy is expressed as the Percent Recovery (%R) of an analyte or 
parameter. A known amount of analyte is added to an environmental sample before 
the sample is prepared and subsequently analyzed. The equation used to calculate 
percent recovery is: 

%Recovery = {(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 warning 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 
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-pf-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. 
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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 baseline noise. 

The MDL is a measure of 
required annually for each 

he sensitivity of an analytical method. MDL studies are 
quality system matrix, technology and analyte, unless 

indicated otherwise in the referenced method. An MDL determination (as required in 
40CFR part 136 Appendix B) consists of replicate spiked samples carried through all 
necessary preparation step's. The spike concentration is three times the standard 
deviation of three replicates of spikes. At least seven replicates are spiked and 
analyzed and their standard deviation(s) calculated. Routine variability is critical in 
passing the 10 times rule and is best achieved by running the MDLs over different 
days and when possible over several calibration events. The Manual for the 
Certification of Laboratories! Analyzing Drinking Water, 5 t h edition Chapter IV section 
7.2.11 recommends that MDLs be performed over a period of at least three days in 
order to include the day to day variations. The method detection limit (MDL) can be 
calculated using the standard deviation according to the formula: 

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 I 3.36 
7 | 3.14 
8 3.00 
9 I 2.90 

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 
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 chepk shall be done, at least annually, in place of the MDL 
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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 method shall be included in 
the PQL check and shall be done for each quality system matrix, technology, and 
analyte. A successful check is one where the recovery of each analyte is within the 
established method acceptance criteria. When this criterion is not defined by the 
method or SOP, a default limit of +/-50% shall be utilized. 

Quality Control Parameter Calculations 

Mean 

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

Average = ( I xi) / n 

xi = the value x in the I t h 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 
values Xj. The variance, s2, 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 = f£ (xL - average)2 /(n - 1)]1 /2 

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) 
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Control Limits 

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

Upper Control 
Lower Control 

s). 

Limit = x + 3s 
Limit = x - 3s 

These control limits approximate a 99% confidence interval around the mean 
recovery. 

RPD (Relative Percent Difference) 

Analytical precision is expressed as a percentage of the difference between the 
results of duplicate samples 
calculated as follows: 

for a given analyst. Relative percent difference (RPD) is 

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

Uncertainty Measurements 

Uncertainty, as defined by ISO, is the parameter associated with the result of a 
measurement that characterizes the dispersion of the values that could reasonably 
be attributed to the measurement. Ultimately, uncertainty measurements are used to 
state how good a test resu 
interpret their reported data 

t is and to allow the end user of the data to properly 
All procedures allow for some uncertainty. For most 

analyses, the components and estimates of uncertainty are reduced by following 
well-established test methods. To further reduce uncertainty, results generally are not 
reported below the lowest calibration point (PQL) or above the highest calibration 
point (UQL). Understanding that 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 cojntributors are those that may be determined statistically. 
These shall be generated by estimating the overall uncertainty in the entire analytical 
process by measuring the (dispersion of values obtained from laboratory control 
samples over time. At least 20 of the most recent LCS data points are gathered. 
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The standard deviation(s) is calculated using these LCS data points. Since it can be 
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 

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

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

95% confidence -2xs 

Example: Assuming that after gathering 20 of the most recent LCS results for Bromide, we have 
calculated the standard deviations of the values and achieved a result of 0.0326, our measurement 
uncertainty for Bromide (at 95% confidence = 2 x s) is 0.0652. 

Total Nitrogen 

Total nitrogen is calculated as follows: 

Total Nitrogen = TKN + N02 + N03 

Calibration Calculations 

1. Response Factor or Calibration Factor: 

+/- 2(s). 

RF= ((Ax)(Cis))/((Ais)(Cx)) CF=(AX)/(CX) 

a. Average RF or CF 

RFAVE = 2 RFi / n 

b. Standard Deviation 
s = SQRT { [ 2 (RFi - RF A V E f ] / (n-1)} 
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c. Relative Standarc Deviation 

RSD = s / RF A VE 

Where: 
A x = Area of the compound 
C x = Concentration of the compound 
A s = Area of the internal standard 
Cis = Concentration of the internal standard 
n = number of pairs of data 
RFi = Response Factor (or other determined value) 
RFAVE = Average of all the response factors 
S = the sum of all the individual values 

2. Linear Regression 

y=mx+b 

a. Slope (m) 

m =( nlXiVi - (nIXi)*(n£yi)) / (nS* 2 - (Sxi)2) 

b. Intercept (b) 

b =YAVE - m*(xAVE) 

c. Correlation Coefficient (cc) 
I 

C C (r) ={ S((Xi-XaVe)*(yi-yave)) } / { SQRT((S(x r Xa v e )
2 ) * (S(y i -yave) 2 ) ) } 

Or J 
CC (r) =[(Sw * Swxy) 4 (Swx * Swy)] / (sqrt( ([(Sw * Swx2) - (Swx * Swx)] * [(Sw 
* Swy2) - (Swy * Swy)])))] 

d. Coefficient of Determination 

COD (r 2) = CC*CC 

Where: | 
y = Response (Area) Ratio A x /A s 

x = Concentration Ratio Cx/CjiS 

m = slope [ 
b = intercept 
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n = number of replicate x,y pairs 
Xi = individual values for independent variable 
yi = individual values for dependent variable 
£ = the sum of all the individual values 
x a v e = average of the x values 
Yave = average of the y values 
w = weighting factor, for equal weighting w=1 

3. Quadratic Regression 

y = ax2 + bx + c 

a. Coefficient of Determination 

COD (r2) =( I(yryave)2 - {[(n-1)/(n-p)] * [S(y i-Yi)2]}) / Z(yi-yave)2 

Where: 
y = Response (Area) Ratio Ax/A i s 

x = Concentration Ratio Cx/C i s 

a = x2 coefficient 
b = x coefficient 
c = intercept 
y = individual values for each dependent variable 
Xi = 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 (I.e., 3 for third order, 2 for 
second order) 
Yi = ((2*a*(Cx/Cis)

A2)-bA2+b+(4*a*c))/(4a) 

b. Coefficients (a,b,c) of a Quadratic Regression 

a = S(X2y)S(xx)-S(xy)S(xx2) / S(xX)S(x2x2)-[S(xx2)]2 

b =S(Xy)S(x2x2)-S(x2y)S(xx2) / S( X X)S( X2 X2)-[S( X X2)] 2 

c = [(Syw)/n] - b*[(Exw)/n] - a*[S(x2w)/n] 

Where: 
n = number of replicate x,y pairs 
x = x values 
y = y values 
w = S"2 / (ES"2/n) 
S(XX) = (£x2w) - [(Zxw)2 / n] 
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S ( Xy) = (Ixyw) - [(Ixwf(Syw) / n] 
S(xx2) = (2x 3w) - [(Exw)*(Ex2w) / n] 
S(x 2y) = (Ex 2yw) - [(Zx2w)*(Zyw) / n] 
S(X2x2) = (2x 4w) - [(Ex 2w) 2 / n] 
Or If unweighted calibration, w=1 
S(xx) = (Sx2) - [(Sx)2l / n] 
S(xy) = (Sxy) - [(Sx)*(Sy) / n] 
S(xx2) = (Sx3) - [(Sx);*(Sx2) / n] 
S(x2y) = (Sx2y) - [(Si2)*(Sy) / n] 
S(x2x2) = (Sx4) - [(Sx2)2 / n] 

Concentration Calculations 

On-Column Concentration for Average RRF Calibration using Internal Standard 

On-Column Concentration1 C x =((Ax)(Cis))/((Ais)(RFAvE)) 

On-Column Concentration for Average CF Calibration using External Standard 

On-Column Concentration Cx = (A X ) / (CF A V E) 

On-Column Concentration for Linear Calibration 

If determining an external standard, then exclude the A i s and C i s for internal standards 
On-Column Concentration Cx = ((Absolute{[(Ax)/(Ais)] - b})/m) * C i s 

Where: m = slope' 
b = intercept 
Ax = Area|of the Sample 
C i s = Concentration of the Internal Standard 
A i s = Area of the Internal Standard 

On-Column Concentration for Quadratic Calibration 

I 
If determining an external standard, then exclude the A i s and C i s for internal standards 

On-Column Concentration! =[(+SQRT(b2-(4*a*(c-y)))-b)/(2*a)] * C i s 

Where: a = x2 coefficient 
b = x coefficient 
c = intercept 
y = Area Ratio = Ax/A i s 

C i s = Concentration of the Internal Standard 
Final Concentration (Wet Weight) 

Concentration for Extracted Samples = (On-Column Conc)(Dilution)(Final Volume) 
| (Initial Amount)(lnjection Volume) 

Concentration for Purged Samples = (On-Column Conc)(Purqed Amount)(Dilution) 
| (Purged Amount) 

Dry Weight Concentration 

Dry Weight Concentration |=Final Concentration Wet Weight 
| Total Solids 
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Percent Difference 
% Difference= Absolute(Continuinq Calibration RRF - Average RRR * 100 

Average RRF 

Percent Drift 

% Drift= Absolute(Calculated Concentration - Theoretical Concentration) * 100 
Theoretical Concentration 

Dilution Factor 

Dilution Factor =(Volume of Solvent + Solute) / Volume of Solute 

Relative Retention Time 

RRT =RT of Compound / RT of ISTD 

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 
i 

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 irecoveries (where applicable), and other miscellaneous 
calculations related to the sample quantitation. 

j 
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 the analyst's attention so that he or she 
can rectify the error, and perform further checks to ensure that all data for that batch is 
sound. Previous and/or common mistakes are stringently monitored throughout the 
validation process. Data is reported using appropriate significant figure criteria. In most 
cases, two significant digits are utilized, but three significant digits can be used in QC 
calculations. Significant digits are not rounded until after the last step of a sample 
calculation. All final reports undergo a review by the laboratory manager, the project 
manager, or their designee, to 
released to the client. 

provide a logical review of all results before they are 

If data is to be manually transferrjed between media, the transcribed data is checked by a 
peer. This includes data typing, computer data entry, chromatographic data transfer, data 
table inclusion to a cover letter, or when data results are combined with other data fields. 

All hand-written data from run ogs, analytical standard logbooks, hand-entered data 
logbooks, or on instrument-generated chromatograms, are systematically archived should 
the need for future retrieval arise. I 

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. 

The 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 arranged by project number. 
Additionally, all electronic data is backed up routinely on the HEAL main server. The 
backup includes raw data, chromatograms, and; report documents.. Hard copies of 
chromatograms are stored separately according to the instrument and the analysis date. 
All records and analytical data reports are retained in a secure location as permanent 
records for a minimum period of five years (unless specified otherwise in a client contract). 
Access to archived information shall be documented 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 instructions.' 

After issuance, the original report shall remain unchanged. If a correction to the report is 
necessary, then an additional document shall be issued. This document shall have a title 
of "Addendum to Test Report or Correction j to Original Report", or equivalent. 
Demonstration of original report integrity comes in two forms. First, the report date is 
included on each page of the final report. Second, each page is numbered in sequential 
order, making the addition or omission of any data page(s) readily detectable. 
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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 Appendix I. 

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/or sample analysis that lead 
to treating a sample differently from documented procedures shall be documented with a 
corrective action report. The section supervisor and laboratory manager 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 criteria can not be used for reporting 
analytical data unless method specific criteria states otherwise. 

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

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

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

Sample duplicates with RPD values outside control limits require supervisor evaluation and 
possible reanalysis. 

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. 
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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. 
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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, facilities, and frequency of 
analysis as used for routine analysis of that analyte. When analyzing a PT, HEAL shall 
employ the same calibration, laboratory quality control and acceptance criteria, sequence 
of analytical steps, number of replicates, and other procedures as used when analyzing 
routine samples. 

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. 

i 

Internal Audits are performed annually by the QA/QCO in accordance with the current 
Internal Audit SOP. The system audit consists of a qualitative inspection of the QA system 
in the laboratory and an assessment of the adequacy of the physical facilities for sampling, 
calibration, and measurement. This 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 
7. Data review procedures , 
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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 health and safety, QC activities, resources, 

and staff training. 

Findings from management reviews and the actions that arise from them shall be recorded 
and any corrective actions that arise shall be completed in an appropriate and agreed upon 
timescale. 

Complaints 

Complaints from clients are documented 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 
include the assessment of measurement systems, data precision and accuracy, and the 
results of performance and system audits. Additionally, they include significant QA 
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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 j 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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14.0 References (Analytical Protocols Utilized at HEAL) 

1. Analytical Chemistry of PCB's. Erickson, Mitchejl D., CRC Press, Inc. 1992. 

2. Diagnosis & Improvement of Saline & Alkali Soils. Agriculture Handbook No. 60, USDA, 
1954 

3. Environmental Perspective on the Emerging Oil Shale Industry. EPA Oil & Shale Research 
Group. 

4. Field and Laboratory Methods Applicable to Overburdens and Mine Soils. USEPA, EPA-
600/2-78-054, March 1978 

5. Handbook of Chemistry and Physics. 62nd Edition. CRC Press, Inc. 1981-1982. 

6. Handbook on Reference Methods for Soil Testing, The Council on Soil Testing & Plant 
Analysis, 1980 and 1992 

7. Laboratory Procedures for Analyses of Oilfield Waste. Department of Natural Resources, 
Office of Conservation, Injection and Mining Division, Louisiana, August 1988 

8. Manual for the Certification of Laboratories Analyzing Drinking Water, Criteria and procedures 
Quality Assurance Fifth Edition, U.S. Environmental Protection Agency, January 2005.. 

9. Manual of Operating Procedures for the Analysis of Selected Soil. Water. Plant Tissue and 
Wastes Chemical and physical Parameter. Soil, Water, and Plant Analysis Laboratory, 
Dept. of Soil and Water Science, The University of Arizona, August 1989 

10. The Merck Index. Eleventh Edition, Merck & Co., Inc. 1989. 

11. Methods for Chemical Analysis of Water and Wastes. USEPA, EPA-600/4-79-020, March 
1979 and as amended December, 1982 (EPA-600/4-82-055) 

12. Methods for the Determination of Metals in Environmental Samples, USEPA, EPA-600/4-91-
010, June 1991 

13. Methods of Soil Analysis: Parts 1 & 2, 2nd Edition, Agronomy Society of America, 
Monograph 9 

14. Polycyclic Aromatic Hydrocarbons in Water Systems. CRC Press, Inc. 

15. Procedures for Collecting Soil Samples and Methods of Analysis for Soil Survey. USDA 
Soil Conservation Service, SSIR No. 1 
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16. Quality Systems for Analytical Services. Revision 2.2. U.S. Department of Energy, October 

17. 

18. 

2006. 

Sampling Procedures and Chemica Methods in Use at the U.S. Salinity Laboratory for 
Characterizing Salt-Affected Soils and Water. USDA Salinity Laboratory. 

Soil Survey Laboratory Methods Manual. Soil Survey Laboratory Staff. Soil Survey 
Investigations Report No. 42, version 2.0, August 1992. 

19. Soil Testing Methods Used at Colorado State University for the Evaluation of Fertility, 
Salinity and Trace Element Toxicity! Technical Bulletin LT B88-2 January, 1988 

i 
i 

20. Standard Methods for the Examination of Water and Wastewater: 
AOHA, AWWA, and WPCG; 20th Edition, 1999. 

21. Technical Notes on Drinking Water Methods. U.S. Environmental Protection Agency, 
October 1994. ! 

J 
22. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, USEPA SW-846, 

3rd Edition, Updates I, II, MA, MB, lllj, December, 1996. 
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esources 

John H. Bemis 
Cabinet Secretary-Designate 

Susana Martinez 
Governor 

Brett F. Woods, Ph.D. 
Deputy Cabinet Secretary 

Daniel Sanchez 
Acting Division Director 
Oil Conservation Division 

March 22, 2011 

Mr. Randy Schmaltz 
Environmental Manager 
Western Refining Southwest, Inc. - Bloomfield Refinery 
P.O. Box 159 
Bloomfield, New Mexico 87413 

Re: Termination of Discharge Permit UICI-009 
Disposal Well No. 1 (API# 30-045-29002) 2010 Fall-Off Test Report and 
Annual Class I Well Waste Report (UICI-009) January 2011 
Western Refining Southwest, Inc. - Bloomfield Refinery 

Dear Mr. Schmaltz: 

Staff of the Oil Conservation Division's (OCD) Environmental Bureau (EB) and the Engineering 
and Geological Services Bureau have completed a review of the "2010 Annual Bottom hole 
Pressure Surveys and Pressure Fall-Off Test (FOT) for the Western Refining Southwest, Inc. 
(Western) Waste Disposal Well #1" (Report) at the Bloomfield Refinery dated October 12, 2010. 
In addition, OCD reviewed Western's Annual Report. 

The Annual Report indicates that Western believes the disposal well has about 10 more years of 
life subsequent to two well stimulations and the recent installation of a filtration system. OCD 
has documented its concerns about Western's Class I Injection Well in discussions with Western. 
Water Quality Control Commission (WQCC) regulations specify the operating requirements for 
UIC Class I Non-Hazardous Waste Injection Wells (see 20.6.2.5206(A)(1) NMAC and 
20.6.2.5206(B)(1) NMAC). Western's recent FOT Report did not resolve OCD's concerns; 
therefore, OCD is now considering requiring Western to terminate its discharge permit pursuant 
to 20.6.2.3109 NMAC and/or 20.6.2.5101(1) NMAC. This letter is to inform Western of OCD's 
tentative decision and to allow it one final opportunity to resolve OCD's concerns in a technical 
meeting. 

Oil Conservation Division 
1220 South St. Francis Drive - Santa Fc. New Mexico 87505 

Phone (505) 476-3440 • Fax (505) 476-3462 • www.emnrd.state.nm.us/OCD 



Mr. Schmaltz 
Western Refining Southwest, Inc. 
UICI-009 
March 22, 2011 
Page 2 of 3 

One of OGD's primary responsibilities under the Underground Injection Control (UIC) Program 
is to ensure that the well fractures are not continuing to grow in the injection zone(s) under 
permitted operating conditions. OCD's letter of April 9, 2010 (see attachment) documented 
OCD's reasons for requiring a reduction in the maximum surface injection pressure (MSIP) 
specified in Western's discharge ••permit, which is pending renewal. 

OCD issued a draft discharge permit to Western on February 25, 2010. However, Western 
objected to the reduced MSIP of 600 psig from 1150 psi. Subsequently, Western requested a 
hearing in its April 19, 2010 letter to OCD Division Director Mark Fesmire. 
Director Fesmire was unable to act on Western's hearing request before leaving OCD. 

Western conducted another FOT in 2010 which documents, as did the. 2008 and 2009 FOTs, that 
the injection zones are over-pressured. In fact, the formations appear to have achieved maximum 
capacity with formation(s) pressure build-up observed even at reduced injection rates. 

OCD has determined that the 2010 FOT was unsuccessful, as were the 2008 arid 2009 FOTs 
because the minimum pressure differential of 100 psig were not achieved (see FOT Figure 3 
"Pressure vs. Time" Chart) as required under the "New Mexico Oil Conservation Division UIC 
Class I Fall Off Test Guidance" dated December 3 , 2007. The requirement to achieve a 
minimum pressure differential of 100 psig is specified in Western's UIC Class I (non-hazardous) 
Test Plan, which was approved on June 11, 2008. Also, there has been a steady deterioration of 
differential pressure, since 2007:that indicates that the reservoir has.reached maximum capacity. 
Consequently, the calculations in the FOT do not reflect the true characteristics of the injection 
zone(s) or formation(s). OCD hereby concludes that any existing formation fractures will 
continue to grow as the over-pressured injection intervals continue to propagate or grow even at 
the current reduced injection-rate (see FOT Figure 11 Average Injection Pressure vs. Total 
Flow). 

OCD also has two other issues concerning the Bloomfield Refinery Discharge Permit (GW-001); 
the nature of the remediation wastes that are disposed of in this Class I (NM) well and whether 
contaminated and/or treated ground water meets the UIC oilfield disposal criteria now that the 
facility is idle. 

Therefore, in order to evaluate these issues, the OCD requests that; Western provide the following 
information: 

1. Western should identify the source(s) Of fluids (/.,«?., waste stream, daily injection 
volumes for each waste type, and percentage of total daily injection volume) injected into the 
Class I injection well: Please specify the volume from the refinery operations; oilfield "exempt 
vs. non-exempt" or neither; and the volume from "ground water remediation" in barrels per day. 

2. Western should identify other RCRA remediation derived waste water treatment and 
disposition options, i.e., surface treatment of waste water followed by Class V Injection , land 



Jon Goldstein 
Cabinet Secretary 
Jim Nooi 
Deputy Cabinet Secretary 

Governor 
Bi l l R i c h a r d s o n 

April 9, 2010 

Mark Fesmire 
Division Director 
Oil Conservation Division 

E D M U N D H. KENDRICK 

Montgomery & Andrews PA 

P.O. Box 2307 

Santa Fe, NM 87504-2307 
Also via email: ekendrick<sbmontand.com 

Re: WESTERN REFINING SOUTHWEST. INC. -- (OGRID 037218) 

Class I Waste Disposal Well No. 1, API No. 30-045-29002 

Discharge Plan Permit Renewal Application for UIC-I-9 

Dear Mr. Kendrick, 

This is in response to your correspondence dated March 25, 2010 regarding the request made by your 
client, Western Refining Southwest Inc. (WRSW), that the OCD withdraw public notice issued relating to the 
proposed Discharge Plan Permit Renewal of UIC-I-9. 

In the OCD's view, there are two separate issues raised by the March 25, 2010 letter: the procedural issue 

of WRSW's notice obligations pursuant to WQCC Rules, and the substantive issue relating to what the 

appropriate maximum surface injection pressure is for this well should the permit be renewed by the OCD 

under WQCC Regulations. Vague reference was made to "other" substantive issues with the permit, but 

these were not specifically identified and are therefore not being addressed at this time. Each of the two 

issues specified in the March 25 I h letter is addressed in further detail, below. 

PUBUC NOTICE ISSUE: 

As WRSW notes in its March 25* letter, WQCC Regulations require operators to provide public notice 
within 30 days of the OCD deeming an application for discharge permit renewal "administratively 
complete." 20.6.2.3108(C) NMAC. As you are aware, the OCD deemed WRSW's application for renewal of 
UIC-I-9 "administratively complete" on February 25, 2010, meaning WRSW's deadline to provide public 
notice was March 27, 2010. The OCD notes that WRSW waited until two days prior to its deadline to raise 
concerns regarding the notice. 

WRSW's statement that it would be "impossible" to provide public notice in this case is incorrect. Despite 
WRSR's assertion to the contrary, WRSW is not required to specify a maximum surface injection pressure in 
the public notice made pursuant to WQCC Rules 20.6.2.3108(C) and (F). The Rules require only that it 
include the following: 

(1) the name and address of the proposed discharger; 

(2) the location of the discharge, including a street address, if available, and sufficient information to 
locate the facility with respect to surrounding landmarks; 

Oil Conservation Division * 1220 South St. Francis Drive 
* Santa Fe, New Mexico 87505 

* Phone: (505) 476-3440 * Fax (505) 476-3462* hUp://www.emnrd.state.nm.us 



Mr. Schmaltz 
Western Refining Southwest, Inc. 
UICI-009 
March 22, 2011 
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discharge, and/or other proposed remedial processes need to be considered and proposed by the 
operator. 

OCD has discussed the possibility of Western installing a new well since 2008 when the 
Environmental Protection Agency reviewed the 2008 FOT and also determined that the injection 
zones were over-pressured. Western may wish to consider the feasibility of a replacement Class 
I Injection Well? Western should also consider the two other issues specified above to ensure 
that its RCRA corrective action program is not disrupted by an alternative disposition than use of 
the Class I well at the facility. 

To schedule a meeting (Tuesdays/Wednesdays), please contact Carl Chavez by COB April 1, 
2011. I f Western chooses not to meet with OCD, then OCD will move forward with the 
termination of Western's Class I Injection Well discharge permit. Please contact Mr. Carl 
Chavez of my staff at (505) 476-3490 or CarlJ.Chavez@state.nm.us to schedule a meeting or i f 
you have questions. 

Daniel Sanchez 

UIC Director & Acting OCD Division Director 

DJS/cjc 

Attachment: OCD Letter of April 9, 2010 

xc: Carl Chavez, UIC Quality Assurance Officer 

Richard Ezeanyim, Engineering and Geological Services Bureau Chief 
Will Jones, Engineering and Geological Services Bureau 
Glenn von Gonten, Acting Environmental Bureau Chief 
Charlie Perrin, Aztec District Supervisor 
David Cobrain, NMED- Hazardous Waste Bureau 

Sincerely, 
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(3) a brief description of the activities that produce the discharge described in the application; 

(4) a brief description of the expected quality and volume of the discharge; 

(5) the depth to and total dissolved solids concentration of the ground water most likely to be affected 
by the discharge; 

(6) the address and phone number within the department by which interested persons may obtain 
information, submit comments, and request to be placed on a facility-specific mailing list for future 
notices; and 

(7) a statement that the department will accept comments and statements of interest regarding the 
application and will create a facility-specific mailing list for persons who wish to receive future notices. 

See 20.6.2.3108(F) NMAC. Public notice made by the applicant does not need to "match" that made by the 

department. Indeed, the notice provided by the department is required by the WQCC Regulations to be 

more detailed as, when it is made in the way it was in this case, it constitutes combined public notice for 

purposes of Subsections "E" and "H" as provided by 20.6.2.3108(J) NMAC. While Subsection "E" only 

requires the department to provide the same above-enumerated information that the applicant is required 

to provide in its notice (as set out in Subsection "F"), Subsection "H" imposes an additional obligation on 

the department to provide more detailed and technically specific public notice than that required by. 

Subsection "E" (or that which is required of the applicant) because the department must also make 

available a draft of the proposed permit. In this context, the department chooses to make the substance 

of its notice more technically detailed and specific than the minimum required by Subsection "F," and 

therefore, the public notice provided in this case by the department for WRSW's waste disposal well was 

technically detailed and included specifications such as the maximum surface injection pressure. In 

contrast, WRSW can (and could have) issue(d) public notice in this case without specifying the maximum 

surface injection pressure and will still meet the requirements of 20.6.2.3108(C) and (F) NMAC. 

SUBSTANTIVE PERMIT ISSUES: 

The March 25, 2010 correspondence goes into great detail regarding WRSW's objection to the reduction 
of the pressure limit for this well. As you know, the increased pressure of the reservoir is an issue of which 
WRSW has been aware since before the 2007 fall-off test (FOT), and which was specifically brought to the 
attention of WRSW by the OCD after the 2007 FOT. The OCD was assisted in the FOT data software 
evaluation by the EPA at the OCD's request in October of 2008. Further discussions continued into 2009 
between the WRSW and OCD with the OCD discussing with WRSW the concerns of the OCD and the EPA 
regarding propagation of existing fractures and potential for new fractures at the current discharge permit 
limit. WRSW will recall that in June of 2009 a telephone conference call was conducted between WRSW 
and the OCD at which time this issue was specifically discussed. At that time WRSW informed the OCD 
that it felt that the pressure increase was due to a well bore "skin effect" problem and that it would like an 
opportunity to attempt stimulation of the well to address and overcome the "skin effect." The OCD 
advised WRSW at that time that neither it nor the EPA felt the problem was attributable to a wellbore "skin 
effect" as the FOT results were representative of the formation outward, away from the wellbore. However, 
the OCD agreed to give WRSW an opportunity to at least try the acid stimulation approach to see if it 
would be successful in remedying the situation. Also, during the June 2009 conference call with the OCD, 
WRSW acknowledged that if the acid stimulation was not successful it would then have to consider drilling 
another well for disposal. 
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In an email on June 18, 2009, the OCD further informed WRSW regarding additional concerns it had 
discussed with the EPA, and options for addressing those concerns. Also at that time the OCD informed 
WRSW that it appeared that WRSW was operating in violation of the conditions of its permit because, by 
continuing to inject at 1150 psig, WRSW was causing existing fractures to increase or actively inducing new 
fractures to grow or develop (a violation of the permit). 

It appears that WRSW first attempted an acid stimulation in July 2009, which WRSW deemed unsuccessful, 
and that a second acid stimulation was then performed in September 2009. Our understanding is that the 
acid stimulation(s) yielded at best a short-lived and/or marginal improvement in the reduction of pressure 
and increase in injection rate, and that as of early February 2010, even at a reduced 50% rate of injection 
due to what WRSW has referred to as "idling of the facility," (which occurred in December of 2009) the well 
was again operating at a pressure approaching the maximum discharge permit limit. In fact, OCD 
reviewed the pressure, flow rate v. time chart from 1995 to 2010 and noticed that the operating pressure 
was approaching the 1150 psig discharge permit limit regardless of what the injection rate into the well 
was, indicating the formation was over-pressured or filled up. The radioactive survey and fall-off testing 
were conducted in September and October, 2009 with the FOT report being completed on November 18, 
2009. An annual report was provided to the OCD by WRSW on January 29, 2010. 

The OCD reviewed the FOT report results and annual report and concluded that the concerns regarding 
pressure were not assuaged by the data presented therein. On February 3, 2010 the OCD advised WRSW 
by email that it would be calculating the maximum allowable surface injection pressure for this well for 
purposes of the permit renewal by using the pressure, flow rate v. time chart from 1995 to 2010 for the 
history of the well operations and the FOT data completed in 2009, and requested some additional data 
from WRSW for purposes of performing these calculations. At that time, the OCD specifically informed 
WRSW that the new limit was likely to be significantly less than the current assigned limit. WRSW 
responded to the email by providing some of the requested materials for the calculations (the OCD was 
able to obtain the rest f rom OCD files), but at no time did WRSW comment regarding either the OCD's 
means for calculating the new maximum surface injection pressure limit or the fact that it was anticipated 
to be significantly less than before. 

On February 22, 2010 the OCD informed WRSW via email that the OCD anticipated having a draft permit 
ready for dissemination later in the week and that it had completed the calculations for the maximum 
allowable surface injection pressure. The OCD advised that the new injection pressure limit for the UIC-I-9 
renewal "...has been reduced to 600 psig in the discharge permit in order to prevent the half-fractures 
from growing in the present injection formation." On February 23, 2010, the OCD spoke with WRSW by 
telephone to further discuss the reduction in maximum surface injection pressure limit. The OCD advised 
WRSW regarding how the OCD arrived at the 600 psig figure and referred to and discussed a previously 
issued order under which WRSW was required to monitor and report fracturing, a step-rate test and a 
historical flow-rate, pressure v. time chart for the well, as well as the OCD's persisting concerns (including 
the concerns regarding fracturing). The OCD advised WRSW that the 600 psig was a final determination 
and that if WRSW disagreed, it could request a hearing on the matter. 

Discharge permits for Class I nonhazardous waste disposal wells are issued and, when appropriate, 

renewed pursuant to Sections 20.6.2.3000-3999 (addressing discharge permits, generally) as well as 
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Sections 20.6.2.5000-5299 (addressing underground injection wells, specifically) of the WQCC Regulations, 
and must comply with both. Section 20.6.2.3109 NMAC sets out the basic framework for the approval, 
disapproval, renewal, modification and termination of discharge permits, and provides that "[t]he secretary 
shall, within 30 days after the administrative record is complete and all required information is available, 
approve, approve with conditions or disapprove the proposed discharge permit, modification or renewal 
based on the administrative record." Emphasis added. In order to be approved, in addition to meeting all 
other requirements, an operator seeking renewal of a Class I permit must establish in its application for 
renewal that "neither a hazard to public health nor undue risk to property will result" if approved. Id. at (C). 
Emphasis added. Subsection "H" specifically prohibits the approval of a discharge plan renewal which 
"may result in a hazard to public health." Id. at (H). 

Indeed, even where an operator's permit is not on review for renewal, the department has the authority -
and the duty - to require a modification of the permit (or if that is not adequate, to terminate that permit), 
where data submitted to the department reveals that the WQCC discharge permit regulations are being 
violated, or that continued operation under the current permit conditions may result in a hazard to public 
health or undue risk to property. Subsection "E" of Section 20.6.2.3109 NMAC provides in relevant part: 

If data submitted pursuant to any monitoring requirements specified in the discharge permit or other 
information available to the secretary indicates that this part is being or mav be violated .... 

(3) The secretary may require modification, or may terminate a discharge permit for a class I non-
hazardous waste injection well, ...pursuant to the requirements of Subsection I of 20.6.2.5101 NMAC. 

20.6.2.3109(E) NMAC. Emphasis added. 

Subsection I of 20.6.2.5101, referenced above, provides in relevant part: 

If data submitted pursuant to any monitoring requirements specified in the discharge 
permit or other information available to the secretary indicate that this Part are being or 
may be violated, the secretary may require modification or, if it is determined by the 
secretary that the modification may not be adequate, may terminate a discharge permit for 
a Class I non-hazardous waste injection Well, or Class III well or well field, that was approved 
pursuant to the requirements of this under Sections 20.6.2.5000 through 20.6.2.5299 NMAC 
for the fo l l ow ing causes: 

(1) Noncompliance by the discharger with any condition of the discharge permit; or 

(2) The discharger's failure in the discharge permit application or during the discharge permit review 
process to disclose fully all relevant facts, or the discharger's misrepresentation of any relevant 
facts at any time; or 

(3) A determination that the permitted activity may cause a hazard to public health or undue risk to 

property and can only be regulated to acceptable levels bv discharge permit modification or 

termination. 

20.6.2.5101(1) NMAC. Emphasis added. Section 20.6.2.5206(A)(1) provides that "the maximum injection 
pressure at the wellhead shall not initiate new fractures or propagate existing fractures in the confining 
zone...," and Section 20.6.2.5206(B)(1) provides that "[ejxcept during well stimulation, the maximum 
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injection pressure shall not initiate new fractures or propagate existing fractures in the injection zone." 
Section 20.6.2.5206(A)(1) and (B)(1) NMAC. 

The regulatory duties of the department include ensuring that any discharge permit issued or renewed 
meets the specific requirements set out in the WQCC regulations. This includes ensuring that any permit 
issued or renewed will not create a hazard to public health or an undue risk to property. If such 
circumstances exist with regard to a currently in-force permit, these duties include the duty to impose 
modifications - or if appropriate, to terminate the permitted activity - in order to "regulate the risk to 
acceptable levels." Id. 

In this case, with regard to the application for renewal of UIC-I-9, the record reflects that WRSW is in fact 
violating Part 2 of the WQCC regulations. Specifically, the maximum injection pressure being used at the 
wellhead at this well (the 1150 psig for which it is currently permitted) is initiating new fractures and/or 
propagating existing fractures in the confining and/or injection zones at this location. Further, this poses a 
concern to all wells within one mile of the injection well that lack cement in the injection zone(s). WRSW 
was advised long ago that this was an issue and of concern for both the EPA and the OCD, and WRSW was 
given an opportunity to see if could remedy the pressure issue through well stimulation. The OCD has 
reviewed the most recent FOT data and has concluded that continued surface injection pressure greater 
than 637 psig may create a hazard to public health and/or an undue risk to property because continued 
injection at a rate above this parameter will result in continued fracturing, fracture growth, and possibly 
vertical fracturing to occur upward into regional aquifer systems, protectable ground water, and possibly 
even surface water discharges along the San Juan River. This continued fracturing will also constitute an 
ongoing violation of WQCC Section 20.6.2.5206 NMAC, as well as of the conditions of the discharge permit 
(which also prohibit injection at a rate that results in fracture creation or propagation). 

The OCD has reviewed the current and historical data for this well and, applying a reasonable safety factor 
range to the upper-threshold determination of 637 psig as noted above, has determined that a safe 
surface injection pressure for this well would 600 psig or less, such that the risk of fracture 
propagation/creation would be cease if maintained at or below this level, but would be unacceptable 
above this pressure limit. This modification to the permit draft was made pursuant to the OCD's regulatory 
obligations and authority, and WRSW's request for a renewal of its permit was approved with conditions 
pursuant to Section 20.6.2.3109 NMAC. The OCD notes that based upon the most recent data for this well 
and the fact that WRSW is currently operating in violation of Section 20.6.2.5206 NMAC, even if the permit 
were not on review for renewal at this time, the department would be requiring a permit modification or 
termination pursuant to Sections 20.6.2.3109(E) and 20.6.2.5101(1) for the purpose of regulating this well to 
acceptable levels (such that the growth/creation of new fractures has ceased and the potential for a hazard 
to public health and/or undue risk to property has been minimized). 

WRSW has proposed that the OCD withdraw the notice issued on February 25, 2010 so that it and the OCD 
can "meet and discuss any issues concerning an appropriate maximum injection pressure." However, it is 
important to recognize that, as discussed above, discharge permits are issued pursuant to this agency's 
regulatory authority and obligations. Permits are not contractual agreements between operators and the 
department, and do not represent the memorialization of a compromise between two parties. Rather, the 
OCD is obliged to review data and information submitted by parties within very specifically defined 
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parameters, to apply specific standards to that information, and to issue, decline to issue or issue modified 

versions of permits or even terminate the permit accordingly. Thus we respectfully decline WRSW's 

suggestion to meet to further discuss this matter. 

That being said, the OCD feels that the matter has already been discussed in full between it and WRSW 

over the course of the past year, that it understands WRSW's position with regard to its perception that a 

higher injection pressure is justified, and, as the OCD has already advised WRSW, the OCD disagrees with 

the findings and conclusions of WRSW regarding this well. As you know, the OCD issued public notice 

regarding the draft permit. The public notice not only invited comments from interested parties, but also 

included a statement that interested parties could request a hearing regarding the proposed permit, and 

specification that such requests should be submitted in writing and should specify the basis for the 

request. 

At this time, if WRSW feels that it would like to further address the contents of the proposed permit 

renewal for UIC-I-9. the appropriate course of action would be for WRSW to submit a written request for 

hearinq as provided in the OCD's public notice. If WRSW has data or expert testimony it feels that the OCD 

has not considered or has failed to consider adequately in its review of the application for permit renewal., 

it can present such evidence at the hearing. WRSW also mentioned in the 3/25/10 letter, although not 

with any specificity, that there are "other" issues of concern with the permit draft. A hearing would also 

allow WRSW to address those concerns. Of course, WRSW will be required to take immediate steps to 

provide the public notice for which it has already technically missed the deadline. 

If upon further reflection WRSW opts not to request a hearing, and prefers to simply allow the permit 
renewal process to proceed, if WRSW immediately remedies the applicant notice issue, the OCD will 
recalculate the public notice time period accordingly and proceed with issuance of the final permit 
thereafter. Conversely, if WRSW does not request a hearing and continues to refuse to fulfill its obligations 
for public notice, and if no public notice has been provided bv WRSW by Friday April 16. 2010, the OCD 
will consider the application for renewal withdrawn, and the current permit. UIC-I-9. expired. 

If WRSW is still concerned regarding meeting its obligations under the notice regulations and would like 
the OCD to review its public notice prior to publication, the OCD would be happy to review a draft and 
provide feedback regarding whether it appears to meet the requirements of the WQCC regulations. Please 
let us know if this is something with which WRSW would like assistance. 

Sincerely, 

- A ^ ; O- — -
Mikal Altomare 
OCD Attorney 

EC: 
Carl Chavez, carl,chavez@>state.nm.us 
William Jones, William.v.iones(a>state.nm.us 
Gail MacQuesten, Gail.macquesten(S>state.nm,us 
Glenn von Gonten, Qlenn.voncionten@»state.nm,us 
Charlie Perrin, Charlie.perrinffPstate.nm.us 



Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Subject: 

Chavez, Carl J, EMNRD 
Tuesday, January 25, 2011 2:44 PM 
Schmaltz, Randy 
API# 30-45-29002 (UICI-009) Annual Class I Well Report 

Randy: 

The OCD is in receipt of Western Refining SW, Inc.'s Waste Disposal Well #1 Annual Well Report. 

OCD will contact you if we have questions or need additional information. 

Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 
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Carl Chavez 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Dr 
Santa Fe, NM 87505 

Certified Mail: 7010 1870 0000 0709 4549 

January 24, 2011 

RE: Western Refining Southwest, Inc. - Bloomfield Refinery 
2010 Annual Class I Well Report 
Non-Hazardous Injection Well 
Permit # - UIC-CL-009 
API # - 30- 45-29002 

Mr. Chavez, 

Bloomfield Refinery submits the Annual Class I Well Report January - December 2010 
as requested in the September 25, 2009 e-mail from NMOCD - Santa Fe. The well is 
located in the NE/4, SE/4 of Section 27, Township 29 North, Range 11 West, NMPM, 
San Juan County, New Mexico and is operated by Western Refining Southwest, Inc. 

If you need more information, please contact me at (505) 632-4171. 

Jajhes R. Schmaltz 
Environmental Manager 
Western Refining Southwest, Inc. - Bloomfield Refinery 

Cc: Kelly G. Roberts - NMOCD Aztec District Office 
V.R. McDaniel - Bloomfield Refinery Site Manager 
Allen Hains - Western Refining - El Paso 

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



If ANNUAL CLASS I WELL REPORT 
Waste Disposal Well #1 
January - December 2010 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
Bloomfield, New Mexico 
Permit # - UIC-CL1-009 
API # - 30-45-29002 

January 2011 



ANNUAL CLASS I WELL REPORT 
Waste Disposal Well #1 
January - December 2010 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
Bloomfield, New Mexico 
Permit #-UIC-CL1-009 
API # - 30-45-29002 

January 24, 2011 

Prepared by: 

Cindy Fiurtado 
Environmental Coordinator 

Reviewed by: 

James R. Schmaltz 
Environmental Manager 



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. 

V. R. McDaniel 
Site Manager 
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Executive Summary 

This report provides a summary of activities conducted throughout 2010 on 
Waste Disposal Well #1 (WDW-#1) at the Bloomfield Refinery. The following is a 
summary of conclusions and recommendations developed from well activities 
performed in 2010. 

Conclusions 

Injection Volume - The volume injected into the disposal well during 2010 was 
18,857,947 gallons. Western Refining 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. 
Due to the reduced water usage caused by this suspension, average injection 
flow rates have decreased to less than 50% or 60 gpm or less throughout 2010. 

Sampling and Chemical Analyses -
quarterly basis for chemical analysis, 
characteristics of hazardous waste. 

Injection fluid samples were collected on a 
Analytical results did not exhibit 

Maintenance Operations - During 2010, maintenance operations included a 
major re-build of the injection pump and fabrication and replacement of discharge 
piping. 

Mechanical Integrity Tests - The 2010 well testing program included a high-
pressure shutdown test, Bradenhead Test, Mechanical Integrity Test, bottom 
hole pressure survey and pressure Falloff Test. All tests were successfully 
completed and results indicate no problems with the mechanical integrity of the 
well. 

Well Evaluation - Bloomfield Refinery retained William M. Cobb & Associates, 
Inc. to evaluate available well information. Fracture treatment of the lower interval 
is not being considered at this time due to the results of the high-pressure 
shutdown test, Bradenhead Test, Mechanical Integrity Test, bottom hole 
pressure survey and pressure Falloff Test. 

Area of Review (AOR) - No wells are currently producing petroleum from the 
Mesaverde injection zone within the AOR, a one-mile radius of Disposal Well #1. 

4 



Recommendations 

In 2011, Western will continue the routine operating, monitoring, maintenance 
and testing programs which will include quarterly chemical analysis of injection 
fluids, annual MIT, Bradenhead testing, and the annual pressure Falloff Test. 
Western will continue to utilize the maximum operating injection pressure at the 
wellhead as allowed in the amended Administrative Order SWD-528 in order to 
optimize potential fluctuations in the dewatering activities associated with 
groundwater remediation and to accommodate any changes in operation of the 
facility. 
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1.0 Introduction 

This report provides a summary of activities conducted during 2010 on Waste 
Disposal Well #1 (WDW #1). The disposal well is part of the Bloomfield Refinery 
operations. The refinery is located immediately south of Bloomfield, New Mexico 
in San Juan County. The well location is depicted in Figure 1. The physical 
address is #50 Road 4990, Bloomfield, New Mexico 87413. 

The Bloomfield Refinery 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 44 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 where the San 
Juan River intersects Tertiary terrace deposits. 

The Waste Disposal Well #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: 
OCD UIC: 
OCD Discharge Plan Permit Number: 
Well Classification: 
API Number: 
Legal Location: 

Physical Address: 

Waste Disposal Well #1 
UIC-CL1-009 
GW-130 
Class I Non-hazardous 
30-045-29002 
1250 FEL, 2442FSL, I Sec 27 T29S 
R11E 
#50 Road 4990, Bloomfield, NM 87413 
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2.0 Summary of Activities 

The following list of activities was conducted throughout 2010 on Disposal Well 
#1 at Western's Bloomfield Refinery. 

• 01/14/10 
• 04/22/10 
• 05/19/10 

• 07/21/10 
• 08/29/10 

• 10/25/10 

1 s t Quarterly Sampling Event 
2 n d Quarterly Sampling Event 
Mechanical Integrity Test 
(See Form C-103 in Appendix A) 
3 r d Quarterly Sampling Event 
Pressure Fall-Off Test 
(See Form C-103 in Appendix A) 
4 t h Quarterly Sampling Event 

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 2010 was 18,857,947 gallons. 
Western Refining 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. Due to the reduced 
water usage caused by this suspension, average injection flow rates have 
decreased to less than 50% or 60 gpm or less throughout 2010. 

3.2 Injection Well Down-Time 

The Injection Well was down a total of 1320 hours in 2010. The down-times are 
correlated with performing the Annual Falloff Test and maintenance events. The 
maintenance procedures that contributed to the bulk of the downtime were a 
major re-build of the pump and fabrication and replacement of discharge piping. 

4.0 Sampling and Chemical Analyses 

Injection fluids samples were collected on a quarterly basis and analyzed for the 
constituents listed 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. First quarter samples were collected on January 14, 
2010, second quarter samples were collected April 22, 2010, third quarter 
samples were obtained July 21, 2010, and fourth quarter samples were taken 
October 25, 2010. Laboratory Analytical Reports and Laboratory Quality 
Assurance Plan are presented in Appendices B and C, respectively. 
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Analytical results did not exhibit characteristics of hazardous waste. 

5.0 Maintenance Operations 

During 2010, maintenance operations included a major re-build (crank end, 
plungers, packings, O-rings, bearings, belts, and gaskets) of the injection pump, 
fabrication and replacement of discharge piping, replacing a cracked plunger in 
the pump, and filter cartridge change out. 

6.0 Mechanical Integrity Tests 

The 2010 well testing program included a high-pressure shutdown test, 
Bradenhead test, mechanical integrity test, bottom hole pressure survey and 
pressure falloff test. The testing is discussed below. 

6.1 Annual Mechanical Integrity Test 

Bloomfield Refinery performed the annual High Pressure Shutdown Test, 
Bradenhead Test, and Mechanical Integrity Test (MIT) on May 19, 2010. All tests 
were witnessed by Monica Kuehling of NMOCD-Aztec. The MIT held at 580 psi 
for 30 minutes, therefore confirming the integrity of the well. 

6.2 Annual Pressure Fall-Off Test 

Bloomfield Refinery retained William M. Cobb & Associates, Inc. to perform the 
annual bottom hole pressure survey and pressure Falloff Test on WDW #1. The 
well tests were conducted in accordance with United States Environmental 
Protection Agency (USEPA) 40 CFR 146.13 and the State of New Mexico Falloff 
Test Guidelines, December 3, 2007. The 2010 pressure falloff test procedure 
was conducted in accordance with the USEPA's Region 6 "Pressure Falloff 
Testing Guidelines, Third Revision", dated August 8, 2002, and required by the 
State of New Mexico as of December 3, 2007. The pressure falloff test and 
bottom hole pressure survey performed on Waste Disposal Well No. 1 also met 
the NMOCD requirements for such testing. 

The falloff testing for Western's Waste Disposal Well # 1 (WDW #1) was 
conducted with tandem bottom hole pressure memory gauges with a pre-flow 
period beginning at 9:28 AM on August 29, 2010 and ending at 8:52 AM on 
September 9, 2010. The average flow rate for the 72-hour period prior to the 
beginning of the falloff test was 29.5 GPM with a final flowing rate of 21.5 GPM. 
On the morning of August 29, 2010, tandem bottom hole pressure memory 
gauges were lowered into the well and allowed to stabilize. The well was shut-in 
for 191 hours ending at 8:02 AM on September 9, 2010. Field data and charts 
are included in Appendix E of the 2010 Annual Bottomhole Pressure Surveys 
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and Pressure Falloff Tests for Waste Disposal Well #1 Report (Cobb and 
Associates, 2010) that was submitted to NMOCD - Santa Fe on October 14, 
2010. 

Geologic assessment indicates the WDW #1 is in a confined low permeability 
sand interval and historically is not capable of producing a bottom hole 100 psi 
pressure drop. Records show that WDW #1 was hydraulically fractured after it 
was drilled. The 2006, 2008 and 2009 falloff test data confirm this with a linear 
flow regime observed after the end of storage effects. 

The 2010 Falloff Test data showed no unexpected pressure changes. The 
pressure dropped quickly during the first few minutes of the test due to wellbore 
storage effects and then continued to decline as the pressure in the reservoir 
adjusted to the no-flow period. The Falloff Test data show linear flow for the 
duration of the test with no indication of end of linear flow or reservoir boundary 
effects. There does not appear to be any reservoir response to injection other 
than that which would be expected from normal growth of the injected volume. 

All test data and conclusions are presented in the 2010 Annual Bottomhole 
Pressure Surveys and Pressure Falloff Tests for Waste Disposal Well #1 Report 
(Cobb and Associates, 2010) that was submitted to NMOCD - Santa Fe on 
October 14, 2010. 

7.0 Well Evaluations 

7.1 Well Evaluation 

Bloomfield Refinery retained William M. Cobb & Associates, Inc. to evaluate 
available well information and present recommendations to improve the injectivity 
of the injection well. A report, Evaluation of Disposal Well #1 Bloomfield Refinery 
(Cobb and Associates, 2009a), was prepared by William M. Cobb & Associates, 
Inc. for Bloomfield Refinery and submitted to NMOCD - Santa Fe on October 7, 
2009. In the report, William M Cobb & Associates, Inc stated "with the current 
injection pressure limit of 1,150 psig at the wellhead and at rates of under 100 
gpm, the well should serve for an additional ten years." 

In 2009, Bloomfield Refinery followed the recommendations to clean 
out/stimulate/acidize the well and to filter the injection fluids. Western believes 
that the well stimulation procedures were successful as indicated by the results 
of the 2009 Radioactive Tracer Test and the 2009 and 2010 Falloff Test; 
therefore fracture treatment of the lower interval is not being considered at this 
time. 

Western Refining suspended refining operations at the Bloomfield Refinery on 
November 23, 2009. Due to the reduced water usage caused by this 
suspension, injection flow rates have decreased to less than 60 gpm. With proper 
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operation of the filtration system and with the decreased flow rates, WDW #1 
should operate for more than ten years. 

7.2 Area of Review (AOR) 

The Area of Review data from the 2009 Falloff test report was reviewed and 
updated in 2010 Annual Bottomhole Pressure Surveys and Pressure Falloff 
Tests for Waste Disposal Well #1 Report (Cobb & Associates, 2010) that was 
submitted to NMOCD - Santa Fe on October 14, 2010. 

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 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. 

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 Disposal Well #1. 

8.0 Conclusions and Recommendations 

The following is a summary of conclusions and recommendations developed 
from well activities in 2010. 

8.1 Conclusions 

Injection Volume - The volume injected into the disposal well during 2010 was 
18,857,947 gallons. Western Refining 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. 
Due to the reduced water usage caused by this suspension,average injection 
flow rates have decreased by 50% 60 gpm or less throughout 2010. 

Sampling and Chemical Analyses - Injection fluids samples were collected on 
a quarterly basis for chemical analysis. Analytical results did not exhibit 
characteristics of hazardous waste. 
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Maintenance Operations - During 2010, maintenance operations included a 
major re-build of the injection pump and fabrication and replacement of discharge 
piping. 

Mechanical Integrity Tests - The 2010 well testing program included a high-
pressure shutdown test, Bradenhead Test, Mechanical Integrity Test, bottom 
hole pressure survey and pressure Falloff Test. Results of these tests prove that 
the operational integrity of the well is sound. 

Well Evaluation - In 2009, Bloomfield Refinery followed the recommendations 
of William M. Cobb & Associates, Inc. to clean out/stimulate/acidize the well and 
to filter the injection fluids in order to improve the injectivity of the injection well. 
Western believes that the well stimulation procedures were successful as 
indicated by the results of the 2009 Radioactive Tracer Test and the 2009 and 
2010 Falloff Tesst; therefore fracture treatment of the lower interval is not being 
considered at this time. 

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. 

8.2 Recommendations 

In 2011, Western will continue the routine operating, monitoring, maintenance 
and testing programs which include quarterly chemical analysis of injection fluids, 
annual MIT, Bradenhead testing, and the annual pressure Falloff Test. Western 
will continue to utilize the maximum operating injection pressure at the wellhead 
as allowed in the amended Administrative Order SWD-528 in order to optimize 
potential fluctuations in the dewatering activities associated with groundwater 
remediation and to accommodate any changes in operation of the facility. 

9.0 References 

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

Cobb & Associates, 2010, 2010 Annual Bottomhole Pressure Surveys and 
Pressure Falloff Tests for Waste Disposal Well #1 Report October 12, 2010. 

Bloomfield Refinery Class I (Non-Hazardous) Disposal Well UIC-CL1-009 (GW-
130) Discharge Permit Renewal dated March 23, 2004. 
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?SPacker: Unknown Packer Type @ 3221' 
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Fill was cleaned out of well on 4/20/06 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Cc: 
Attachments: 

Hurtado, Cindy [Cindy.Hurtado@wnr.com] 
Wednesday, May 12, 2010 9:30 AM 
Chavez, CarlJ, EMNRD; Roberts, Kelly G, EMNRD; Kuehling, Monica, EMNRD 
Schmaltz, Randy; Robinson, Kelly 
C103-MIT-2010.pdf 

Good Morning 

Please find attached Bloomfield Refinery's C103 requesting permission to conduct the annual MIT, Bradenhead Test, and 
the High Pressure Shut Down Test on our Class I injection well (UICI-009) on May 19, 2010. I have coordinated with 
Monica Kuehling with Aztec OCD and she is available to witness the event between 8-8:30 AM. Monica is current on her 
safety training at Bloomfield Refinery. However, any other observers will need to contact me in order to arrange for safety 
orientation before the testing begins. 

Thank You, 
Cindy 

Cindy Hurtado 
Environmental Coordinator 
Western Refining Southwest, Inc. - Bloomfield Refinery 
cindy.hurtado@wnr.com 
505-632-4161 
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Submit 3 Copies To Appropriate District 
Cilice 

I62?N. French Dr., Hobbs, NM 88240 

1301 W. Grand Ave. Artesia, NM 88210 
District 111 
1000 Rio Brazos Kd.. Aztec, NM 87410 
District IV 
1220 S. Si. Francis Dr.. Santa Fe. NM 
87505 

Stale of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM' 87505 

Form C-103 
Mav 27. 2004 

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 
PROPOSALS.) 
I . Type of Well: Oil Well • Gas Well • OtherX (Disposal) 

WELL API NO. 
30-045-29002-00 

5. Indicate Type of Lease 
STATE • FEE X D 

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

7. Lease Name or Unit Agreement Name 
Disposal 

8. Well Number #001 

2. Name of Operator 
Western Refining Southwest, Inc. - Bloomfeld Refinery 

9. OGRID Number 
037218 

3. Address of Operator 
#50Road 4990 Bloomfield, NM 87413 

10. Pool name or Wildcat 
Blanco/Mesa Verde 

4. Well Location 
Unit Letter 1 _ : 2442_ 

Section 27 
feet from the _South_ 

Township 29 

_ line and 1250_leet from the East line 
Range 1 1 NMPM _ County San Juan 

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

it or Hclow-gratlc Tank Application FT or Closure f~j 

Pit type Depth to Groundwater Distance from nc-nrcsl fresh water wcll_ 

Pit Liner Thickness: mil Below-Grade Tank: Volume 

Distance front nearest surface water 

bbis; Constmcliou Material 

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

NOTICE OF INTENTION TO: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • 
TEMPORARILY ABANDON • CHANGE PLANS • 
PULL OR ALTER CASING • MULTIPLE COMPL • 

OTHER: MIT/BradenheadTest 
XD 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK • ALTERING CASING • 
COMMENCE DRILLING O P N S . • PANDA • 
CASING/CEMENT JOB • 

OTHER: • 

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 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

Bloomfield Refinery requests permission lo perform the annual High Pressure Shutdown Test, Bradenhead Test, and Mechanical Integrity 
Test on the Class I injection well referenced above on May 19, 2010. 

1 hereby certify that the information above is true and complete to the best of my knowledge and belief. I further certify that any pit or beiow-

Rrade tank has been/)vni be cunstrucled^or closed according to NMOCD guidelines Q , a general permit LTJ or an (attached) alternative OCD-approved plan 

SIGNATURE ^ ( W i / ^71 , tM. i7LA& TITLE_ Environmental Coordinalor__DATE 5/12/2010 _ 

E-mail address: cindy.hurtado@wnr.com Telephone No. (505)632-4161 
Type or print name Cindy Hurtado 
For State Use Only 

APPROVED BY: 
Conditions of Approval (if any ): 

TITLE DATE 5 / / 
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Hurtado, Cindy 

From: Hurtado, Cindy 

Thursday, May 20, 2010 8:03 AM 

'Chavez, Carl J, EMNRD'; 'Roberts, Kelly G, EMNRD'; Kuehling, Monica, EMNRD 

Schmaltz, Randy 

Sent: 

To: 

Cc: 

Subject: Bloomfield Refinery - UICI-009 

Attachments: Follow up C103-MIT.pdf 

Good Morning Carl, 

Please find attached the follow-up C-103 report for the MIT that was conducted on our Injection Well yesterday. 
Please contact me if you have questions or need more information. 

Thanks, 
Cindy 

Cindy Hurtado 
Environmental Coordinator 
Western Refining Southwest, Inc. - Bloomfield Refinery 
cindy.hurtado@wnr.com 
505-632-4161 

12/27/2010 



Submit 3 Copies To Appropriate District 
Office 
District 1 
1625 N. French Dr., Hobbs, NM 88210 
District 11 
1301 VV. Grand Ave., Artesia, NM 88210 
District HI 
IOOO Rio Brazos Rd.. Aztec. NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 
87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, N M 87505 

Form C-103 
May 27, 2004 

WELL API NO. 
30-045-29002-00 
5. Indicate Type of Lease 

STATE • FEE XQ 
6. State Oil & Gas Lease No. 
N/A 

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 
PROPOSALS.) 
1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 

7. Lease Name or Unit Agreement Name 
Disposal 

8. Well Number #001 

2. Name of Operator 
Western Refining Southwest, Inc. - Bloomfetd Refinery 

9. OGRID Number 
037218 

3. Address of Operator 
#50 Road 4990 Bloomfield, NM 87413 

10. Pool name or Wildcat 
Blanco/Mesa Verde 

feet from the South_ 
Township 29 

line and 1250_feet from the East line 
Range 11 NMP M County San Juan 

4. Well Location 
Unit Letter__I_: 2442 
Section 27 

Pit ur Below-grade Tank Application I | or Closure T T 

Pit type Depth to Groundwater Distance from nearest fresh water weii Distance from nearest surface water. 

bbis; Construction Material 

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

Pit Liner Thickness: mil Below-Grade Tank: Volume 

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

NOTICE OF INTENTION TO: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • 
TEMPORARILY ABANDON • CHANGE PLANS • 
PULL OR ALTER CASING • MULTIPLE COMPL • 

OTHER: • 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK • ALTERING CASING • 
COMMENCE DRILLING OPNS,• P AND A • 
CASING/CEMENT JOB • 

OTHER: MIT/BradenheadTest 
XD 

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 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

Bloomfield Refinery performed the annual High Pressure Shutdown Test, Bradenhead Test, and Mechanical Integrity Test on May 19, 
2010. All tests were witnessed by Monica Kuehling of NMOCD-Aztec, The MIT held at 580 psi for 30 minutes. 

1 hereby certify that the information above is true and complete to the best of my knowledge and belief. I further certify that any pit or below-
grade tank has been/jfili be constructed or closed according lo NMOCD guidelines L7J, a general permit • or an (attached) alternative OCD-approved plan Q. 

SIGNATURE I , ^ A M ( I liM/TOAB TITLE Environmental Coordinator DATE 5/19/2010 

Type or print name Cindy Hurtado E-mail address: cindy.hurtado@wnr.com Telephone No. (505)632-4161 
For State Use Only 

APPROVED BY: TITLE. _ DATE 
Conditions of Approval (if any): 

m 



'1 NEW MEXICO ENERGY, MINERALS 
NAT CES DEPARTMENT 

OIL CONSERVATION DIVISION 
AZTEC DISTRICT OFFICE 

1000 RIO BRAZOS ROAD 
AZTEC NM 07410 

(505) 334-6178 FAX: (505)334-6170 
http://emnrd.stato.nm.us/ocd/District lll/3distric.htm 

BRADENHEAD TEST REPORT 
(submit 1 copy to above-heiress) 

Date of Test 

Property Name 

Operate^ sfax API #30-0 V^>' £9dd^ 

Well No. / Location: Unitj2^'Section/7?7Township 29Range// 

Well Status(Shut-In o^Procrucing) Injiial PSI: Tubing Intermediate/1^ Casing /^Bradenhead cQ 

OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH 

Testing 

TIME 
5 min 

10 min_ 

15 min 

20 min_ 

25 min_ 

30 min 

PRESSURE 
Bradenhead INTERM 

BH Int CSR , Int Csg 

FLOW CHARACTERISTICS 
BRADENHEAD INTERMEDIATE 

Steady F!ow_ 

Surges 

Down to Nothing_ 

Nothing 

Gas 

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 

REMARKS: 

BRADENHEAD 0 INTERMEDIATE 

By. Witness 

(Position) 

E-mail address 



NEW MEXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

MECHANICAL INTEGRITY TEST REPORT 
(TA OR UIGK 

Date of Test r^fV* Qperater-S^A I ^ J t t ^ ^ S ) - API # 30-0 ^S' 3<?c3tO<Z 

Property Name c±J^p L W e l l # / Location: U n i t ^ S e c ^ w B ^ R g e / / 

Land Type: Well Type: 
State Water Injection. 

Federal Salt Water Disposal ^ 
Private / Gas Injection Indian Producing Oil/Gas. 

Pressure obervation 

Temporarily Abandoned Well (Y/N): TA Expires: 

Casing Pres. 0 Tbg. SI Pres. Max. Inj. Pres.. 
Bradenhead Pres" 0 Tbg. Inj. Pres. 
Tubing Pres. 
Int. Casing Pres. 

Pressured annulus up to Ps*- ^ O T _ _ 3 O mins. ^est^assed/feiled 

REMARKS; f r 

f j ) (MJ ect- 5^r(? 

jMnvnisf/ f: ((cMcjr iy^cC 
SlLM,\l\-&jA~) & ll QsCrt^A trYl^U^lJJJ \llu*C&tli fVLt4W4 

By ( } ^ . L f h ( » / i f a i o Witness. 
^(Orierator Representative) ^--(NMOCD) / (Opprator Representative) v—y(NMOCD) 

(Position) Revised 02-11-02 

Oil Conservation Division * 1000 Rio Brazos Road * Aztec, New Mexico 87410 
Phone: (505) 334-6178 * Fax (505) 334-6170 * http://www.eainrd.state.nm.us 
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Hurtado, Cindy 

To: 

Cc: 

From: 

Sent: 

Chavez, Carl J, EMNRD [CarlJ.Chavez@state.nm.us] 

Friday, August 20, 2010 11:58 AM 

Hurtado, Cindy; Roberts, Kelly G, EMNRD 

Schmaltz, Randy; Kuehling, Monica, EMNRD 

Subject: RE: Bloomfield Refinery - UiCI-009 Fall-Off Test (UICI-009) 

Attachments: C-103 Annual FOT 8-20-10.pdf 

Cindy: 

Approved. Please see attachment. 

As a reminder, during the steady-state injection period prior to fall-off test (FOT) monitoring, please be sure to 
include the real-time injection flow rate with pressure and temperature data to verify that a steady-state flow 
condition was achieved prior to FOT monitoring. Also, an updated historical pressure-flow rate chart should be 
submitted with the fall-off test package for the disposal well. 

Please contact me if you have questions. Thank you. 

Please be advised that NMOCD approval of this plan does not relieve Western Refining Southwest, 
Inc.- Bloomfield Refinery of responsibility should their operations pose a threat to ground water, 
surface water, human health or the environment. In addition, NMOCD approval does not relieve 
Western Refining Southwest, Inc.- Bloomfield Refinery of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Hurtado, Cindy [mailto:Cindy.Hurtado@wnr.com] 
Sent: Friday, August 20, 2010 9:31 AM 
To: Chavez, Carl J, EMNRD; Roberts, Kelly G, EMNRD 
Cc: Schmaltz, Randy; Kuehling, Monica, EMNRD 
Subject: Bloomfield Refinery - UiCI-009 Fall-Off Test 

Good Morning Carl, 

Please disregard the previous e-mail concerning Bloomfield Refinery's Fall-Off Test. It did not contain the signed 
C-103 application. This current e-mail contains the signed C-103. 

Please find attached the C-103 application for Bloomfield Refinery's Class 1 Injection Well Fall-Off Test to begin 
on August 29, 2010. Also attached is the Fall-Off Test Plan incorporating your request to install bottom hole 
gauges at 48 hours before cessation of injection and the Wellbore Diagram. 

Monica Kueling with Aztec OCD is available on August 30, 2010 to witness installation of the bottom hole gauges. 

A hard copy of this submittal will be mailed to your office. 

12/27/2010 
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Thanks, 
Cindy 

Cindy Hurtado 
Environmental Coordinator 
Western Refining Southwest, Inc. - Bloomfield Refinery 
cindy.hurtado@wnr.com 
505-632-4161 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. If you are not the intended recipient, please contact the sender and destroy all copies of this 
message. — This email has been scanned by the Sybari - Antigen Email System. 

12/27/2010 



Submit 3 Copies To Appropriate District State o f N e w M e x i c o 

District i Energy, Minerals and Natural Resources 
1625 N. French Dr., Hobbs, NM 88240 

f f f ^ G r a n d Ave. Artesia. NM 882.0 O I L C O N S E R V A T I O N D I V I S I O N 
tissmtm 1220 South St. Francis Dr, 
1000 Rio Brazos Rel., Aztec, NM 87410 „ x , , . . . , „ , . „ . 
Disiria iv Santa be, NM 87505 
1220 S. Sl. Francis Dr., Santa Fe. NM 
87505 

Form C-103 : 
May 27. 2001 

Submit 3 Copies To Appropriate District State o f N e w M e x i c o 

District i Energy, Minerals and Natural Resources 
1625 N. French Dr., Hobbs, NM 88240 

f f f ^ G r a n d Ave. Artesia. NM 882.0 O I L C O N S E R V A T I O N D I V I S I O N 
tissmtm 1220 South St. Francis Dr, 
1000 Rio Brazos Rel., Aztec, NM 87410 „ x , , . . . , „ , . „ . 
Disiria iv Santa be, NM 87505 
1220 S. Sl. Francis Dr., Santa Fe. NM 
87505 

WELL. API NO. 
30-045-29002-00 

Submit 3 Copies To Appropriate District State o f N e w M e x i c o 

District i Energy, Minerals and Natural Resources 
1625 N. French Dr., Hobbs, NM 88240 

f f f ^ G r a n d Ave. Artesia. NM 882.0 O I L C O N S E R V A T I O N D I V I S I O N 
tissmtm 1220 South St. Francis Dr, 
1000 Rio Brazos Rel., Aztec, NM 87410 „ x , , . . . , „ , . „ . 
Disiria iv Santa be, NM 87505 
1220 S. Sl. Francis Dr., Santa Fe. NM 
87505 

5. Indicate Type of Lease 
STATE • FEE X Q 

Submit 3 Copies To Appropriate District State o f N e w M e x i c o 

District i Energy, Minerals and Natural Resources 
1625 N. French Dr., Hobbs, NM 88240 

f f f ^ G r a n d Ave. Artesia. NM 882.0 O I L C O N S E R V A T I O N D I V I S I O N 
tissmtm 1220 South St. Francis Dr, 
1000 Rio Brazos Rel., Aztec, NM 87410 „ x , , . . . , „ , . „ . 
Disiria iv Santa be, NM 87505 
1220 S. Sl. Francis Dr., Santa Fe. NM 
87505 

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

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT USE TI IIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A 
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
1. Type of'Well: Oil Well • Gas Well • OtlierX (Disposal) 

7. Lease Name or Unit Agreement Name 
Disposal 

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT USE TI IIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A 
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
1. Type of'Well: Oil Well • Gas Well • OtlierX (Disposal) 8. Well Number #001 

2. Name of Operator 
Western-Refining Southwest, Ine. - Bloomfeld Refinery 

9. OGRID Number 
037218 

3, Address of Operator 
#50 Road 4990 Bloomfield, NM 87413 

10. Pool name or Wildcat 
Blanco/Mesa Verde 

4. Well Location 

Unit Letter I : 2442 feel from the South line and 1250 feet from the East line 

Section 27 Township 29 Range 11 NMPM C".'i'> ^>i.. Ju 

^^^mm^Si11 •Eievaiion (show whe,her DR- RKD' RT- GR' e,c) $$M^0PM% 
Pit or liclow-snide Tank Application I - ! or Closure f l 

tnce I'roni nearest surface water 

•islrtiction Maierial 

Pit type Depth to Groundwater Distance from nearest fresh water well Dist 

I'it Liner Thickness: mil liclow-Cradc Tank: Volume bbis; Co 

tnce I'roni nearest surface water 

•islrtiction Maierial 

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

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • REMEDIAL WORK • ALTERING CASING • 
TEMPORARILY ABANDON • CHANGE PLANS • COMMENCE DRILLING OPNS.D PANDA • 
PULL OR ALTER CASING • MULTIPLE COMPL • CASING/CEMENT JOB • 

OTHER: Annual Fall-Off Test OTHER: • 

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dales, including estimated date 
of starting any proposed work). SEE RULE 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

Bloomfield Refinery requests permission to perform ihe annual Fall-Off Test on the Class 1 injection well referenced above. The 
injection buildup period will begin on August 29, 2010. After 24 hours of stable injection the bottom hole pressure memory gauges will 
be lowered into the well (two memory gauges) and allowed to stabilize for.48 hours. The well will be shul-in for al least 72 hours. 

1 hereby certify that the information above is true and complete to the best of my knowledge and belief. I further certify that any pit or neiow-
Ri ade tank bns becnMirt be constructed ur closed according to NMOCD guidelines a general permit O or an (attached) alternative OCD-approved plan [~J. 

SIGNATURE ( j ^ t d t / C f l Oui"(zU^O TITLE Environmental Coordinator DATE 8/20/2010 

Type or print name Cmdy Hurtado E-mail address: cindy.hurtado@wnr.com Telephone No. (505)632-4161 
For State Use Only 

APPROVED 
Conditions 

D BY. / ] ( U u ^ y * ^ ^ TITLE iwwi^~~£X DATE "S/Zo/Z^o 
of Approval (if an$ • / 



E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Wednesday, February 10, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 1 st QTR-2010 
Order No.: 1001206 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 1/15/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

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

Sincerely, 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab #NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEI Suite D •Albuquerque, NM 87109 
505.345.3975 "Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: I0-Feb-10 

CLIENT: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR-2010 C A S E N A R R A T I V E 
Lab Order: 1001206 

Analytical Comments for METHOD 8260_W, SAMPLE 1001206-Ola: necessary dilution due to 
foamy nature of sample 

1 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-10 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID : Injection Well 

Lab O r d e r : 1001206 Collection Date: 1/14/2010 2:00:00 PM 

Project : Injection Wel l 1 st QTR-2010 Date Received: 1/15/2010 

Lab I D : 1001206-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: L J B 

Chloride 3500 50 mg/L 500 2/2/2010 5:32:49 AM 

Sulfate 330 5.0 mg/L 10 1/29/2010 4:19:27 AM 

EPA METHOD 7470: MERCURY Analyst: SNV 
Mercury 0.00039 0.00020 mg/L 1 1/21/2010 4:57:49 PM 

EPA 6010B: TOTAL R E C O V E R A B L E METALS Analyst: SNV 
Arsenic ND 0.040 mg/L 1 1/24/2010 5:28:37 PM 

Barium 0.31 0.040 mg/L 1 1/24/2010 5:28:37 PM 

Cadmium ND 0.0040 mg/L 1 1/24/2010 5:28:37 PM 

Calcium 140 2.0 mg/L 1 1/24/2010 5:28:37 PM 

Chromium ND 0.012 mg/L 1 1/24/2010 5:28:37 PM 

Lead ND 0.010 mg/L 1 1/24/2010 5:28:37 PM 

Magnesium 40 2.0 mg/L 1 1/24/2010 5:28:37 PM 

Potassium 45 2.0 mg/L 1 1/24/2010 5:28:37 PM 

Selenium ND 0.10 mg/L 1 1/24/2010 5:28:37 PM 

Silver ND 0.010 mg/L 1 1/24/2010 6:28:37 PM 

Sodium 2000 100 mg/L 50 1/24/2010 5:53:47 PM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: LBJ 
Acenaphthene ND 50 Mg/L 1 1/19/201011:09:40 PM 

Acenaphthylene ND 50 M9/L 1 1/19/2010 11:09:40 PM 

Aniline ND 50 VQll 1 1/19/2010 11:09:40 PM 

Anthracene ND 50 M9/L 1 1/19/201011:09:40 PM 

Azobenzene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Benz(a)anthracene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Benzo(a)pyrene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Benzo(b)fluoranthene ND 50 P9/L 1 1/19/2010 11:09:40 PM 

Benzo(g,h,i)perylene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Benzo(k)f)uoranthene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Benzoic acid ND 100 pg/L 1 1/19/2010 11:09:40 PM 

Benzyl alcohol ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Bis(2-chloroethoxy)methane ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Bis(2-chloroethyl)ether ND 50 P9/L 1 1/19/2010 11:09:40 PM 

B(s(2-chlorol8opropyl)ether ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Bis(2-ethylhexyl)phthalate ND 50 pg/L 1 1/19/2010 11:09:40 PM 

4-Bromophenyl phenyl ether ' ND 50 pg/L 1 1/19/201011:09:40 PM 

Butyl benzyl phthalate ND 50 MQ/L 1 1/19/201011:09:40 PM 

Carbazole ND 50 pg/L 1 1/19/2010 11:09:40 PM 

4-Chloro-3-methylphenol ND 50 MQ/L 1 1/19/201011:09:40 PM 

4-Chloroanlllne ND 50 pg/L 1 1/19/201011:09:40 PM 

2-Chloronaphthalene ND 50 pg/L 1 
1/19/2010 11:09:40 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

B Analyte detected in 
H Holding times for p 

MCL Maximum Contaminant Level 
RL Reporting Limit 

he associated Method Blank 
eparation or analysis exceeded 

Page 1 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-lO 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Injection Wel l 

Lab Order : 1001206 Collection Date: 1/14/2010 2:00:00 P M 

Project : Injection We l ! 1st QTR-2010 Date Received: 1/15/2010 

Lab I D : 1001206-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: L B J 

2-Chlorophenol ND 50 pg/L 1 1/19/201011:09:40 PM 

4-Chlorophenyl phenyl ether ND 50 pg/L . 1 1/19/2010 11:09:40 PM 

Chrysene ND 50 pg/L 1 1/19/201011:09:40 PM 

Di-n-butyl phthalate ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Di-n-octyl phthalate ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Dibenz(a,h)anthracene ND 50 Mg/L 1 1/19/2010 11:09:40 PM 

Dibenzofuran ND SO pg/L 1 1/19/2010 11:09:40 PM 

1,2-Dichlorobenzene ND 50 pg/L 1 1/19/201011:09:40 PM 

1,3-Dlchlorobenzene ND 50 pg/L 1 1/19/201011:09:40 PM 

1,4-Dlchlorobenzene ND 50 pg/L 1 1/19/201011:09:40 PM 

3,3'-Dichlorobenzidlne ND 50 U0/L 1 1/19/201011:09:40 PM 

Diethyl phthalate ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Dimethyl phthalate ND 50 pg/L 1 1/19/201011:09:40 PM 

2,4-Dichlorophenol ND 100 pg/L 1 1/19/201011:09:40 PM 

2,4-Dlmethylphenol ND 50 pg/L 1 1/19/201011:09:40 PM 

4,6-Dinitro-2-methylphenol ND 100 pg/L 1 1/19/201011:09:40 PM 

2,4-Dinitrophenol ND 100 pg/L 1 1/19/201011:09:40 PM 

2,4-Dinttrotoluene ND 50 pg/L 1 1/19/201011:09:40 PM 

2,6-Dlnltrotoluene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Fluoranthene ND 50 pg/L 1 1/19/201011:09:40 PM 

Fluorene ND 50 pg/L 1 1/19/201011:09:40 PM 

Hexachlorobenzene ND 50 pg/L 1 1/19/201011:09:40 PM 

Hexachlorobutadiene ND 50 Mg/L 1 1/19/201011:09:40 PM 

Hexachlorocyclopentadiene ND 50 pg/L 1 1/19/201011:09:40 PM 

Hexachloroethane ND 50 pg/L 1 1/19/201011:09:40 PM 

lndeno(1,2,3-cd)pyrene ND 50 pg/L 1 1/19/201011:09:40 PM 

Isophorone ND 50 pgfl- 1 1/19/201011:09:40 PM 

2-Methylnaphthalene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

2-Msthylphenol ND 50 pg/L 1 1/19/201011:09:40 PM 

3+4-Methylphenol ND 50 pg/L 1 1/19/201011:09:40 PM 

N-Nitrosodi-n-propylamlne ND 50 pg/L 1 1/19/201011:09:40 PM 

N-Nitrosodlmethylamlne ND 50 pg/L 1 1/19/2010 11:09:40 PM 

N-Nitrosodiphenylamine ND 50 .Pfl'L 1 1/19/201011:09:40 PM 

Naphthalene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

2-Nltroaniline ND 50 pg/L 1 1/19/2010 11:09:40 PM 

3-Nitroanlline ND 50 pg/L 1 1/19/2010 11:09:40 PM 

4-Nitroaniline ND 50 pg/L 1 1/19/201011:09:40 PM 

Nitrobenzene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

2-Nitrophenol ND 50 pg/L 1 1/19/2010 11:09:40 PM 

4-Nitrophenol ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Pentachlorophenol ND 100 pg/L 1 1/19/201011:09:40 PM 

Phenanthrene 52 50 pg/L 1 1/19/2010 11:09:40 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

B Analyte detected in 
H Holding times for p 

MCL Maximum Contaminant Level 
RL Reporting Limit 

he associated Method Blank 
eparation or analysis exceeded 

Page 2 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-10 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Injection Wel l 

Lab Orde r : 1001206 Collection Date: 1/14/2010 2:00:00 PM 

Project : Injection Wel l 1st QTR-2010 Date Received: 1/15/2010 

Lab I D : 1001206-01 Matrix: AQUEOUS 

Analyses Result P Q L Qua l Uni ts DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: LBJ 
Phenol ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Pyrene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Pyridine ND 50 pg/L 1 1/19/2010 11:09:40 PM 

1,2,4-Trichlorobenzene ND 50 pg/L 1 1/19/2010 11:09:40 PM 

2,4,5-Trichlorophenol ND 50 pg/L 1 1/19/2010 11:09.40 PM 

2,4,6-Trichlorophenol ND 50 pg/L 1 1/19/2010 11:09:40 PM 

Surr: 2,4,6-Tribromophenol 60.6 16.6-150 %REC 1 1/19/2010 11:09:40 PM 

Surr: 2-Fluorobiphenyl 41.7 19.6-134 %REC 1 1/19/2010 11:09:40 PM 

Surr: 2-Fluorophenol 34.0 9.54-113 %REC 1 1/19/2010 11:09:40 PM 

Surr: 4-Terphenyl-d14 50.4 22.7-145 %REC 1 1/19/2010 11:09:40 PM 

Surr: Nitrobenzene-d5 48.6 14.6-134 %REC 1 1/19/201011:09:40 PM 
Surr: Phenol-d5 29.4 10.7-80.3 %REC 1 1/19/2010 11:09:40 PM 

EPA METHOD 8260B: VOLATILES Analyst: DAM 
Benzene ND 5.0 pg/L 10 1/18/20104:44:21 PM 
Toluene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Ethylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 

Methyl tert-butyl ether (MTBE) ND 10 pg/L 10 1/18/2010 4:44:21 PM 

1,2,4-Trimethylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,3,5-Trimethylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 

1,2-Dichloroethane (EDC) ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,2-Dlbromoethane (EDB) ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Naphthalene ND 20 pg/L 10 1/18/2010 4:44:21 PM 
1-Methylnaphthalene ND 40 pg/L 10 1/18/2010 4:44:21 PM 

2-Methylnaphthalene ND 40 pg/L 10 1/18/2010 4:44:21 PM 
Acetone 660 100 ^ pg/L 10 1/18/2010 4.44:21 PM 
Bromobenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Bromodichloromethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Bromoform ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Bromomethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
2-Butanone ND 100 pg/L 10 1/18/2010 4:44:21 PM 
Carbon disulfide ND 100 pg/L 10 1/18/2010 4:44:21 PM 
Carbon Tetrachloride ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Chlorobenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Chloroethane ND 20 pg/L 10 1/18/2010 4:44:21 PM 
Chloroform ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Chloromethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
2-Chlorotoluene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
4-Chlorotoluene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
cis-1,2-DCE ND 10 pg/L 10 1/18/20104:44:21 PM 
cis-1,3-Dichloropropene ND 10 pg/L 10 1/18/20104:44:21 PM 
1,2-Dibromo-3-chloropropane ND 20 pg/L 10 1/18/2010 4:44:21 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 
i Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

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

MCL Maximum Contaminant Level 
RL Reporting Limit 

Page 3 of 7 
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Inc. 
CLIENT: Western Refining Southwest, Inc. 

Lab Order: 1001206 

Project: Injection Well 1 st QTR-2010 

Lab ID: 1001206-01 

Client Sample ID: Injection Well 

Collection Date: 1/14/2010 2:00:00 PM 

Date Received: 1/15/2010 
Matrix: AQUEOUS 

Analyses Result PQL Qua l Units D F Date Analyzed 

EPA METHOD 8260B: V O L A T I L E S Analyst: DAM 
Dlbromochloromethane ND 10 P9/L 10 1/18/2010 4:44:21 PM 
Dlbromomethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,2-Dichlorobenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,3-Pichlorobenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,4-Dichlorobenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Dichlorodifluoromethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,1-Dichloroethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,1-Dichloroethene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,2-Dichloropropane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,3-Dichloropropane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
2,2-Dichloropropane ND 20 pg/L 10 1/18/2010 4:44:21 PM 
1,1-Dichloropropene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Hexachlorobutadlene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
2-Hexanone ND 100 pg/L 10 1/18/2010 4:44:21 PM 
Isopropylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
4-lsopropyltoluerte ND 10 pg/L 10 1/18/2010 4:44:21 PM 
4-Methyl-2-pentanone ND 100 pg/L 10 1/18/2010 4:44:21 PM 
Methylene Chloride ND 30 pg/L 10 1/18/2010 4:44:21 PM 
n-Butylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
n-Propylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
sec-Butylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Styrene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
tert-Butylbenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,1,1,2-Tetrachloroethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,1,2,2-Tetrachloroethane ND 20 pg/L 10 1/18/20104:44:21 PM 

Tetrachloroethene (PCE) ND 10 pg/L 10 1/18/2010 4:44:21 PM 
trans-1,2-DCE ND 10 pg/L 10 1/18/2010 4:44:21 PM 
trans-1,3-Dichloropropene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,2,3-Trichlorobenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,2,4-Trichlorobenzene ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,1,1-Trichloroethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,1,2-Trichloroethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Trichloroethene (TCE) ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Trichlorofluorornethane ND 10 pg/L 10 1/18/2010 4:44:21 PM 
1,2,3-Trlchloropropane ND 20 pg/L 10 1/18/2010 4:44:21 PM 
Vinyl chloride ND 10 pg/L 10 1/18/2010 4:44:21 PM 
Xylenes, Total ND 15 pg/L 10 1/18/2010 4:44:21 PM 

Surr: 1,2-Dichloroethane-d4 105 54.6-141 %REC 10 1/18/2010 4:44:21 PM 
Surr: 4-Bromofluorobenzene 102 60.1-133 %REC 10 1/18/2010 4:44:21 PM 
Surr: Dibromofluoromethane 109 78.5-130 %REC 10 1/18/2010 4:44:21 PM 
Surr: Toluene-dB 99.5 79.5-126 %REC 10 1/18/2010 4:44:21 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

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

MCL Maximum Contaminant Level 
RL Reporting Limit 

Page 4 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-IO 

CLIENT: 
Lab Order: 
Project: 
Lab ID: 

Western Refining Southwest, Inc. 
1001206 

Injection Well lstQTR-2010 

1001206-01 

Client Sample ID: Injection Well 
Collection Date: 1/14/2010 2:00:00 PM 
Date Received: 1/15/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

SM 2320B: ALKALINITY 
Alkalinity, Total (As CaC03) 

Carbonate 

Bicarbonate 

Analyst: NSB 

710 20 mg/LCaC03 1 1/18/2010 4:13:00 PM 

ND 2.0 mg/LCaC03 1 1/18/2010 4:13:00 PM 

710 20 mg/LCaC03 1 1/18/2010 4:13:00 PM 

E P A 120.1: S P E C I F I C CONDUCTANCE 
Specific Conductance 8100 0.010 pmhos/cm 

Analyst: NSB 
1/18/2010 4:13:00 PM 

SM4500-H+B: PH 
PH 7.85 0.1 pH units 

Analyst: NSB 
1/18/2010 4:13:00 PM 

SM2540C MOD: TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids 6190 200 mg/L 

Analyst: MMS 
1/22/2010 8:14:00 AM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

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

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 5 of7 



Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-10 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID : Tr ip Blank 

Lab Orde r : 1001206 Collection Date: 

Project : Injection Wel l 1 st QTR-2010 Date Received: 1/15/2010 

L a b I D : 1001206-02 Matrix: TRIP B L A N K 

Analyses Result PQL Qual Units D F Date Analyzed 

E P A METHOD 8280B: VOLATILES Analyst: DAM 
Benzene ND 1.0 ug/L 1 1/18/2010 5:40:49 PM 

Toluene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 

Ethylbenzene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 1/18/2010 5:40.49 PM 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Naphthalene ND 2.0 pg/L 1 1/18/2010 5:40:49 PM 
1 -Methylnaphthalene ND 4.0 pg/L 1 1/18/2010 5:40:49 PM 
2-Methylnaphthalene ND 4.0 pg/L 1 1/18/2010 5:40:49 PM 

Acetone ND 10 pg/L 1 1/18/2O10 5:40:49 PM 

Bromobenzene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Bromodichlorometnane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Bromoform ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 

Bromom ethane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
2-Butanone ND 10 pg/L 1 1/18/2010 5:40:49 PM 
Carbon disulfide ND 10 pg/L 1 1/18/2010 5:40:49 PM 
Carbon Tetrachloride ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 

Chlorobenzene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Chloroethane ND 2.0 pg/L 1 1/18/2010 5:40:49 PM 
Chloroform ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Chloromethane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
2-Chlorotoluene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
4-Chlorotoluene ND 1.0 pg/L 1 1/18/2O10 5:40:49 PM 
cis-1.2-DCE ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 1/18/2010 5:40:49 PM 
Dibromochloromethane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Dibromomethane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,2-Dichlorobenzene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,3-Dichlorobenzene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,4-Dichlorobenzene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Dichlorodifluoromettiane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,1-Dichloroethane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,1-Dichloroethene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,2-Diohloropropane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
1,3-Dichloropropane ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
2,2-Dichloropropane ND 2.0 pg/L 1 1/18/2010 5:40:49 PM 
1,1-Dichloropropene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
Hexachlorobutadiene ND 1.0 pg/L 1 1/18/2010 5:40:49 PM 
2-Hexanone ND 10 pg/L 1 1/18/2010 5:40:49 PM 

. - _ . — . 
Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

B Analyte detected in 
H Holding times for p 

MCL Maximum Contaminant Level 
RL Reporting Limit 

he associated Method Blank 
eparation or analysis exceeded 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-lO 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1001206 
Project: Injection Well 1st QTR-2010 
Lab ID: 1001206-02 

Client Sample ID: Trip Blank 
Collection Date: 
Date Received: 1/15/2010 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Isopropylbenzene ND 1.0 pg/L 

4-lsopropyltoluene ND 1.0 pg/L 
4-Methy!-2-pentanone ND 10 P9/L 
Methylene Chloride ND 3.0 pg/L 
n-Butylbenzene ND 1.0 pg/L 
n-Propylbenzene ND 1.0 pg/L 
sec-Butylbenzene ND 1.0 pg/L 
Styrene ND 1.0 pg/L 

tert-Butylbenzene ND 1.0 pg/L 
1,1,1,2-Tetrachloroethane ND 10 pg/L 
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 
Tetrachloroethene (PCE) ND 1.0 pg/L 

trans-1,2-DCE ND 1.0 pg/L 
trans-1,3-Dichloropropene ND 1.0 pg/L 

1,2,3-Trlchlorobenzene ND 1.0 pg/L 

1,2,4-Trichlorobenzene ND 1.0 pg/L 
1,1,1-Trlchloroethane ND 1.0 pg/L 
1,1,2-Trichloroethane ND 1.0 pg/L 
Trichloroethene (TCE) ND 1.0 pg/L 
Trichlorofluorornethane ND 1.0 pg/L 
1,2,3-Trichloropropane ND 2.0 pg/L 
Vinyl chloride ND 1.0 pg/L 
Xylenes, Total ND 1.5 pg/L 

Surr: 1,2-Dichloroethane-d4 96.4 54.6-141 %REC 

Surr: 4-Bromofluorobenzene 101 60.1-133 %REC 

Surr: Dibromofluoromethane 104 78.5-130 %REC 

Surr: Toluene-d8 101 79.5-126 %REC 

Analyst: DAM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 
1/18/2010 5:40:49 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

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

MCL Maximum Contaminant Level 
RL Reporting Limit 
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ENERGY LABORATORIES, INC. -2393Salt Creek Highway (82601)'P.O. Box 32SB • Casper, WY82602 
Toll Free888.235.0515 • 307.235.0515 • Fax 307.234.1639 • caspermnergylab.com • www.energytab.com 

LABORATORY ANALYTICAL REPORT 

Client: Hall Environmental 
Project: 1001206 
Lab ID: C10010578-001 
Client Sample ID: Injection Well 

Report Date: 01/26/10 
Collection Date: 01/14/10 14:00 

DateReceived: 01/19/10 
Matrix: Aqueous 

Analyses Result Units Qualifier RL 
MCU 
QCL Method Analysis Dato / By 

PHYSICAL PROPERTIES 
Corroslvity - pH 
Flash Point (Ignltablllty) 

7.93 
>140 

• Flashpoint has been corrected for barometric pressure. 

REACTIVITY 
Sulfide, Reactive 
Cyanide, Reactive 

ND 
ND 

s.u. 
"F 

mg/kg 
mg/kg 

0.01 
60 

20.0 
0.050 

140 

500 
250 

SW9045C 
SW1010A 

01/20/10 08:20/mkf 
01/21/10 14:32/ph 

SW846Ch7 01/22/1011:00/eli-b1 
SW846 Ch 7 01/22/10 16:60 / ell-b 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 
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ENERGY LABORATORIES, INC. '2393SaltCreekHighway(82601) • P.O. Box3258 • Casper, WY82602 
Toll Free 888.235.0515 • 307.235.0515 • Fax 307.234.1639 • ca8pgr@energylab.com • www.energylab.com 

Client: Hall Environmental 

Project: 1001206 

UA/UC Summary Report 
Report Date: 01/22/10 

Work Order: C10010578 

Analyte Result Units RL %REC LowLimit High Limit RPD RPDLimit Qual 

Method: SW1010A 

Laboratory Control Sample 
*F 

Sample ID: LCS1_100121A 
Flash Point (ignltabllity) 90.8 
• Flashpoint has been corroded ror barometric pressure. 

Sample ID: MBLK1J00121A Method Blank 
Flash Point (Ignltabllity) > 140 
- Flashpoint has been corrects tl for barometric pressure. 

Batch: 100121A-FLSHPNT-S 

Run: PM_FLASHPOINTA_100121 01/21/10 14:33 
60 101 96 104 

Run: PM.FLASHPOINT AJ00121 01/21/10 14:32 

60 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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ENERGY LABORATORIES. INC. -2393Salt Creak Highway (62601)'P.O. Box3268 • Casper, WY82602 
Toll Free888.235.0S1S - 307.235.0515 • Fax 307.234.1639 • casper@energylab.com' www.energylab.com 

Client: Hall Environmental 

Project: 1001206 

QA/QC summary Report 
Report Date: 01/26/10 

Work Order: C10010576 

Analyte Result Unite RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: SW846 Ch 7 Batch: B.44025 

Sample tD: MB-44026 
Cyanide, Reactive 

Method Blank 
ND mg/kg 0.05 

Run: SUB-B142181 01/22/10 13:41 

Method: SW846Ch7 Batch: B.R142154 

Sample ID: MB-R1421S4 
Sulfide, Reactive 

Method Blank 
ND mg/kg 10 

Run: SUB-B142154 01/22/1011:00 

Sample ID: LCS-R142164 
Sulfide, Reactive 

Laboratory Control Sample 
34.0 mg/kg 20 118 

Run: SUB-B142154 
50 150 

01/22/1011:00 

Qualifiers: 
RL - Analyte reporting limit. ND • Not detected at the reporting limit. 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-IO 

I^Ulient: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR-2010 

QA/QC SUMMARY REPORT 

Work Order: 1001206 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
Sample ID: MB MBLK Batch ID: R37163 Analysis Date: 1/28/2010 4:08:14 PM 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R37188 Analysis Date: 1/29/2010 2:36:32 PM 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 
Sample ID: MB MBLK Batch ID: R37206 Analysis Date: 2/1/2010 5:04:12 PM 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R37163 Analysis Date: 1/28/2010 4:25:38 PM 

Chloride 4.866 mg/L 0.50 5 0 97.3 90 110 
Sulfate 9.848 mg/L 0.50 10 0 98.5 90 110 
Sample ID: LCS LCS Batch ID: R37188 Analysis Date: 1/29/2010 2:53:57 PM 

Chloride 4.865 mg/L 0.50 5 0 97.3 90 110 

Sulfate 9.687 mg/L 0.50 10 0 96.9 90 110 
Sample ID: LCS LCS Batch ID: R37208 Analysis Date: 2/1/2010 5:21:36 PM 

Chloride 4.804 mg/L 0.50 5 0 96.1 90 110 
Sulfate 9.712 mg/L 0.50 10 0 97.1 90 110 

^ e t h o d : SM 2320B: Alkalinity 

Sample ID: MB MBLK Batch ID: R37000 Analysis Date: 1/18/2010 3:57:00 PM 

Alkalinity. Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: 80PPM LCS LCS Batch ID: R37000 Analysis Date: 1/18/2010 4:03:00 PM 

Alkalinity, Total (As CaC03) 81.36 mg/L Ca 20 80 0 102 92.5 110 

ualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page J 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1 st QTR-2010 Work Order: 1001206 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: 5ml rb MBLK 
Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-bulyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 
1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 
1 -Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 
Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 
Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 
Chloromethane ND pg/L 1.0 
2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoiuene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 

1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichiorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 

2,2-D ichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg'L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

Qualifiers: 

E Estimated value H 
J Analyte detected below quantitation limits ND 
R RPD outside accepted recovery limits S 

Batch ID: R36998 Analysis Date: 1/18/2010 9:41:25 AM 

• 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

Spike recovery outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-JO 

QA/QC SUMMARY REPORT 
lient: 

Project: 
Western Refining Southwest, Inc. 
Injection Well 1st QTR-2010 Work Order: 1001206 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 0260B: VOLATILES 

Sample ID: 6ml rb MBLK Batch ID: R36998 Analysis Date: 1/18/2010 9:41:25 AM 

4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 
tert-Bjtylbenzene ND pg/L 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

K,3-Trlchioropropane ND pg/L 2.0 
Wny\ chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: 100ng Ics LCS Batch ID: R36998 Analysis Date: 1/16/201011:06:25 AM 

Benzene 19.36 pg/L 1.0 20 0 96.8 76.7 114 

Toluene 20.54 pg/L 1.0 20 0 103 78.4 117 

Chlorobenzene 20.50 pg/L 1.0 20 0 103 80.7 127 
1,1-Dichloroethene 20.84 pg/L 1.0 20 0 104 80.2 128 

Trichioroethene (TCE) 22.69 pg/L 1.0 20 0 113 77.4 115 

m -
Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

11 Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

14 



Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1 st QTR-2010 Work Order: 1001206 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-21147 MBLK 

Acenaphthene ND ug/L 10 

Acenaphthylene ND pg/L 10 

Aniline ND pg/L 10 

Anthracene ND pg/L 10 

Azobenzene ND pg'L 10 

Benz(a)anthracene ND pg/L 10 

Benzo(a)pyrene ND pg/L 10 

Benzo(b)fluoranthene ND pg/L 10 

Benzo(g,h,i)perylene ND pg/L 10 
Benzo(k)fluoranthene ND pg/L 10 

Benzoic acid ND pg/L 20 

Benzyl alcohol ND pg/L 10 

Bis(2-chloroethoxy)methane ND pg/L 10 
Bis(2-chloroethyl)ether ND pg/L 10 

Bis(2-chloroisopropyl)ether ND pg/L 10 

Bis(2-ethylhexyl)phthalate ND P3/L 10 

4-Bromophenyl phenyl ether ND pg/L 10 

Butyl benzyl phthalate ND pg/L 10 

Carbazole ND pg/L 10 
4-Chloro-3-methylphenol ND pg/L 10 

4-Chloroaniline ND pg/L 10 

2-Chloronaphthalene ND pg/L 10 

2-Chlorophenol ND pg/L 10 

4-Chlorophenyl phenyl ether ND pg/L 10 

Chrysene ND pg/L 10 
Dl-n-butyl phthalate ND pg/L 10 

Di-n-octyl phthalate ND pg/L 10 

Dibenz(a,h)anthracene ND pg/L 10 

Dibenzofuran ND pg/L 10 
1,2-Dichlorobenzene ND pg/L 10 

1,3-Dichlorobenzene ND pg/L 10 
1,4-Dichlorobenzene ND pg/L 10 

3,3'-Dlchlorobenzidine ND pg/L 10 

Diethyl phthalate ND pg/L 10 
Dimethyl phthalate ND pg/L 10 
2,4-Dichlorophenol ND pg/L 20 

2,4-Dimethylphenol ND pg/L 10 
4,6-Dinitro-2-methylphenol ND PS/L 20 

2,4-Dinltrophenol ND pg/L 20 

2,4-Dinitrotoluene ND pg/L 10 

2,6-Dinltrotoluene ND pg/L 10 

Fluoranthene ND pg/L 10 

Fluorene ND pg/L 10 

Hexachlorobenzene ND pg/L 10 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H 

ND 

S 

Batch ID: 21147 Analysis Date: 1/19/2010 2:56:45 PM 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

Spike recovery outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-10 

(Sftient: 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 1st QTR-2010 Work Order: 1001206 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-21147 MBLK Batch ID: 21147 Analysis Date: 1/19/201 

Hexachlorobutadiene ND pg/L 10 

Hexachlorocyclopentadiene ND M9/L 10 

Hexachloroethane ND pg/L 10 

lndeno(1,2,3-cd)pyrene ND pg/L 10 

Isophorone ND pg/L 10 

2-Methylnaphthalene ND pg/L 10 

2-Methylphenol ND pg/L 10 

3+4-Methylphenol ND pg/L 10 

N-Nitrosodi-n-propylamine ND pg/L 10 

N-Nitrosod imethy lam I ne ND pg/L 10 

N-Nitrosodiphenylamine ND pg/L 10 

Naphthalene ND pg/L 10 

2-Nitroaniline ND pg/L 10 

3-Nitroaniline ND pg/L 10 

4-Nitroaniline ND pg/L 10 

Nitrobenzene ND pg/L 10 

2-Nitrophenol ND pg/L 10 

4-Nitrophenol ND pg/L 10 

rjgfrtachlorophenol ND pg/L 20 

^Wenanthrene ND pg/L 10 

Phenol ND pg/L 10 

Pyrene ND pg/L 10 

Pyridine ND pg/L 10 

1,2,4-Trichlorobenzene ND pg/L 10 

2,4,5-Trichlorophenol ND pg/L 10 

2,4,6-Trichlorophenol ND pg/L 10 

Sample ID: lcs-21147 LCS Batch ID: 21147 Analysis Date: 1/19/201C 

Acenaphthene 74.70 pg/L 10 100 0 74.7 33.2 88.1 

4-Chloro-3-methylphenol 145.8 pg/L 10 200 0 72.9 26.5 101 

2-Chlorophenol 128.1 pg/L 10 200 0 64.1 27.5 88.7 

1,4-Dlchlorobenzene 62.32 pg/L 10 100 0 62.3 27.2 74.1 

2,4-Dinitrotoluene 80.44 pg/L 10 100 0 80.4 32.6 107 

N-Nitrosodi-n-propylamlne 65.36 pg/L 10 100 0 65.4 27.1 96.3 

4-Nitrophenol 62.50 pg/L 10 200 0 31.3 6.78 74.7 

Pentachlorophenol 61.14 pg/L 20 200 3.3 28.9 14.8 113 

Phenol 79.58 pg/L 10 200 0 39.8 17 53.4 

Pyrene 73.90 pg/L 10 100 0 73.9 27 96.3 

1,2,4-Trichlorobenzene 69.16 pg/L 10 100 0 69.2 30 77.9 

Sample ID: lcsd-21147 LCSD Batch ID: 21147 Analysis Date: 1/20/201C 

Acenaphthene 76.94 pg/L 10 100 0 76.9 33.2 88.1 2.95 30.5 

4-Chloro-3-methylphenol 150.9 pg/L 10 200 0 75.5 26.5 101 3.44 28.6 
2-Chlorophenol 118.6 pg/L 10 200 0 59.3 27.5 88.7 7.70 107 

1,4-Dichlorobenzene 63.72 pg/L 10 100 0 63.7 27.2 74.1 2.22 62.1 
^•^Dinitrotoluene 88.76 pg/L 10 100 0 88.8 32.6 107 9.83 14.7 

nw~~ — — 
Qualifiers: 

- — 

- • 
- -

E Estimated value H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits S Spike recovery outside accepted recovery limits Page 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 10-Feb-W 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR-20I0 Work Order: 1001206 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: lcsd-21147 LCSD Batch ID: 21147 Analysis Date: 1/20/2010 1:17:36 PtV 

N-Nitrosodl-n-propylamine 64.32 P9/L 10 100 0 64.3 27.1 96.3 1.60 30.3 

4-Nitrophenol 43.70 M9/L 10 200 0 21.9 6.78 74.7 35.4 36.3 

Pentachlorophenol 36.58 P9/L 20 200 3.3 16.6 14.8 113 50.3 49 R 

Phenol 76.60 pg/L 10 200 0 36.3 17 53.4 3.82 52.4 

Pyrene 67.32 pg/L 10 100 0 67.3 27 96.3 9.32 16.3 

1,2,4-Trichlorobenzene 73.78 pg/L. 10 100 0 73.8 30 77.9 6.46 36.4 

Method: EPA Method 7470: Mercury 
Sample ID: MBLK-21186 MBLK Batch ID: 21186 Analysis Date: 1/21/2010 4:14:01 PM 

Mercury ND mg/L 0.00020 

Sample ID: LCS1-21188 LCS Batch ID: 21186 Analysis Date: 1/21/2010 4:15:44 PM 

Mercury 0.004916 mg/L 0.00020 0.005 3E-05 97.6 80 120 

Method: EPA 6010B: Total Recoverable Metals 

Sample ID: MB-21166 MBLK Batch ID: 21166 Analysis Date: 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.020 

Cadmium ND mg/L 0.0020 

Calcium ND mg/L 1.0 

Chromium ND mg/L 0.0060 

Lead ND mg/L 0.0050 

Magnesium ND mgVL 1.0 

Potassium ND mg/L 1.0 

Selenium ND mg/L 0.050 

Silver ND mg/L 0.0050 

Sodium ND mg/L 1.0 

Sample ID: LCS-21166 LCS Batch ID: 21166 Analysis Date: 

Arsenic 0.5020 mg/L 0.020 0.5 0 100 80 120 
Barium 0.4952 mg/L 0.020 0.5 0 99.0 80 120 

Cadmium 0.5006 mg/L 0.0020 0.5 0 100 80 120 
Calcium 48.91 mg/L 1.0 50 0 97.8 80 120 

Chromium 0.4962 mg/L 0.0060 0.5 0 99.2 80 120 
Lead 0.4919 mg/L 0.0050 0.5 0 98.4 80 120 
Magnesium 49.28 mg/L 1.0 50 0 98.6 80 120 
Potassium 51.47 mg/L 1.0 50 0 103 80 120 
Selenium 0.4879 mg/L 0.050 0.5 0 97.6 80 120 
Silver 0.5098 mg/L 0.0050 0.5 0 102 80 120 
Sodium 52.39 mg/L 1.0 50 0 105 80 120 

Method: SM2540C MOD: Total Dissolved Solids 

Sample ID: MBLK-21196 MBLK Batch ID: 21196 Analysis Date: 

Total Dissolved Solids ND mg/L 20.0 

Sample ID: LCS1-21196 LCS Batch ID: 21196 Analysis Date: 

Total Dissolved Solids 1024 mg/L 20.0 1000 0 102 80 120 

1/19/2010 1:22:12 PM 

1/19/20101:24:25 PM 

1/22/2010 8:14:00 AM 

1/22/2010 8:14:00 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 
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MSP 

Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT 

Work Order Number 1001206 

Checklist completed by: 
Signature 

Matrix: 

Date 

Carrier name: UPS 

Date Received: 

Received by: ARS 

1/15/2010 

Sample ID labels checked by: 
\ S" I ( 6 

Shipping container/cooler in good condition? Yes B N o D Not Present 

Custody seals intact on shipping container/cooler? Yes N o D Not Present 

Custody seals intact on sample bottles? Yes • N o D N/A 

Chain of custody present? Yes ® N o D 

Chain of custody signed when relinquished and received? Yes N o D 

Chain of custody agrees with sample labels? Yes m N o D 

Samples in proper container/bottle? Yes N o D 

Sample containers intact? Yes w N o D 

Sufficient sample volume for indicated test? Yes s N o D 

All samples received within holding time? Yes N o D 

^^Water - VOA vials have zero headspace? No VOA vials subm itted 

^tJ^Vater - Preservation labels on bottle and cap match? Yes 

• Yes @ 

N o D 

N o D 

N/A D 

Water - pH acceptable upon receipt? Yes N o D N/A D 

Container/Temp Blank temperature? 

COMMENTS: 

1.5° <6'C Acceptable 
If given sufficient time to cool. 

Number of preserved 
bottles checked for 
pH: -2>Vl 

<2 >12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Tuesday, June 01, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 2nd QTR 4-21-10 
Order No.: 1004554 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 4/23/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, ^ ^ S - ^ / 5 ' 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM 100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE • Suite D • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www.hallenvironmentai.com 



Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1004554 
Project: Injection Well 2nd QTR 4-21-10 

Lab ID: 1004554-01 

Client Sample ID: Injection Well 
Collection Date: 4/22/2010 11:00:00 AM 
Date Received: 4/23/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: MMS 
Chloride 1200 10 mg/L 100 5/6/2010 3:11:67 AM 

Sulfate 250 10 mg/L 20 4/23/2010 9:02:08 PM 

EPA METHOD 7470: MERCURY Analyst: RAGS 
Mercury ND 0.00020 mg/L 1 5/4/2010 3:47:06 PM 

EPA 6010B: TOTAL R E C O V E R A B L E METALS Analyst: SNV 
Arsenic ND 0.020 mg/L 1 5/3/2010 1:06:08 PM 

Barium 0.28 0.020 mg/L 1 5/3/2010 1:06:08 PM 

Cadmium ND 0.0020 mg/L 1 5/3/2010 1:06:08 PM 

Calcium 74 1.0 mg/L 1 5/3/20101:06:08 PM 

Chromium 0.0080 0.0060 mg/L 1 6/3/2010 1.06:08 PM 

Lead ND 0.0050 mg/L 1 5/3/2010 1:06:08 PM 

Magnesium 21 1.0 mg/L 1 5/3/2010 1:06:08 PM 

Potassium 14 1.0 mg/L 1 5/3/2010 1:06:08 PM 

Selenium ND 0.050 mg/L 1 5/3/20101:06:08 PM 

Silver ND 0.0050 mg/L 1 5/3/20101:06:08 PM 

Sodium 980 10 mg/L 10 5/3/20101:14:50 PM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: LBJ 
Acenaphthene ND 50 pg/L 1 6/4/2010 3:46:28 PM 

Acenaphthylene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Aniline ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Anthracene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Azobenzene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Benz(a)anthracene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Benzo(a)pyrene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Benzo(b)fluoranthene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Benzo(g,h,i)perylene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Benzo(k)fluoranthene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Benzoic acid ND 100 pg/L 1 5/4/2010 3:46:28 PM 

Benzyl alcohol ND 50 pg/L 1 5/4/2010 3:46:28 PM 
Bis(2-chloroe(hoxy)methane ND 50 pg/L 1 5/4/2010 3:46:28 PM 
Bis(2-chloroethyl)ether ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Bls(2-chlorolsopropyl)ether ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Bis(2-ethylhexyl)phthalate ND 50 pg/L 1 5/4/2010 3:46:28 PM 

4-Bromophenyl phenyl ether ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Butyl benzyl phthalate ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Carbazole ND 50 Pfl/L 1 5/4/2010 3:46:28 PM 
4-Chloro-3-methylphenol ND 50 Pfl/L 1 5/4/2010 3:46:28 PM 

4-Chloroaniline ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Delected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 1 of7 

1 



Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: J 004554 
Project: Injection Well 2nd QTR 4-21-10 
Lab ID: 1004554-01 

Client Sample ID: Injection Well 
Collection Date: 4/22/2010 11:00.00 AM 
Date Received: 4/23/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene ND 50 M9'L 

2-Chlorophenol ND 50 • M9/L 
4-Chlorophenyl phenyl ether ND 50 M9/L 
Chrysene ND 50 M9/L 

Di-n-butyt phthalate ND 50 M9/L 

Di-n-ocfyl phthalate ND 50 pg/L 
Dlbenz(a,h)anthracene ND 50 pg'L 
Dlbenzofuran ND 50 pg/L 
1,2-Dichlorobenzene ND 50 pg/L 
1,3-Dlchlorobenzene ND 50 pg/L 
1,4-Dichlorobenzene ND 50 pg/L 
3,3'-Dichlorobenzidine ND 50 pg/L 
Diethyl phthalate ND 50 pg/L 
Dimethyl phthalate ND 50 pg/L 
2,4-Dichlorophenol ND 100 pg/L 
2,4-Dimethylphenol ND 50 pg/L 
4,6-Dinitro-2-methylphenol ND 100 pg/L 
2,4-Dinitrophenol ND 100 pg/L 
2,4-Dlnitrotoluene ND 50 pg/L 
2,6-Dinitrotoluene ND 50 pg/L 
Fluoranthene ND 50 pg/L 
Fluorene ND 50 pg/L 
Hexachlorobenzene ND 50 pg/L 
Hexachlorobutadlene ND 50 pg/L 
Hexachlorocyclopentadiene ND 50 pg/L 
Hexachloroethane ND 50 pg/L 
lndeno(1,2,3-cd)pyrene ND 50 pg/L 
Isophorone ND 50 pg/L 
2-Methylnaphthalene ND 50 pg/L 
2-Methylphenol ND 50 pg/L 
3+4-Methylphenol ND 50 pg/L 
N-Nitrosodi-n-propylamine ND 50 pg/L 
N-Nitrosodimethylamlne ND 50 pg/L 
N-Nltrosodiphenylamine ND 50 pg/L 
Naphthalene ND 50 pg/L 
2-Nitroaniline ND 50 pg/L 
3-Nitroaniilne ND 50 pg/L 
4-Nltroaniline ND 50 pg/L 

Nitrobenzene ND 50 pg/L 
2-Nltrophenol ND 50 pg/L 
4-Nitrophenol ND 50 pg/L 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

Analyst: LBJ 
6/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

6/4/2010 3:46:28 PM 

6/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46.28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:26 PM 

6/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3.46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

5/4/2010 3:46:28 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 2 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID : Injection Wel l 

Lab Order : 1004554 Collection Date: 4/22/2010 11:00:00 AM 
Project : Injection Wel l 2nd QTR 4-21-10 Date Received: 4/23/2010 

Lab I D : 1004554-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: LBJ 
Pentachlorophenol ND 100 Pff/L 1 5/4/2010 3:46:28 PM 

Phenanthrene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Phenol ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Pyrene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Pyridine ND 50 pg/L 1 5/4/2010 3:46:28 PM 

1,2,4-Tr/chlorobenzene ND 50 pg/L 1 5/4/2010 3:46:28 PM 

2,4,5-Trichlorophenol ND 50 pg/L 1 5/4/2010 3:46:28 PM 

2,4,6-Trichlorophenol ND 50 pg/L 1 5/4/2010 3:46:28 PM 

Surr: 2,4,6-Tribromophenol 66.8 16.6-150 %REC 1 5/4/2010 3:46:28 PM 

Surr: 2-Fluoroblphenyl 68.6 19.6-134 %REC 1 5/4/2010 3:46:28 PM 

Surr: 2-Fluorophenol 51.1 9.54-113 %REC 1 5/4/2010 3:46:28 PM 

Surr: 4-Terphenyl-d14 62.6 22.7-145 %REC 1 5/4/2010 3:46:2BPM 

Surr. Nitrobenzene-d5 66.5. 14.6-134 %REC 1 5/4/2010 3:46:28 PM 

Surr: Phenol-d5 36.6 10.7-80.3 %REC 1 5/4/2010 3:46:28 PM 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Benzene ND 1.0 pg/L 1 4/28/20101:44:39 PM 

Toluene ND 1.0 pg/L 1 4/28/20101:44:39 PM 

Ethylbenzene ND 1.0 pg/L 1 4/28/2010 1:44:39 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 4/28/2010 1:44:39 PM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 4/28/20101:44:39 PM 

1,3,5-Trimethylbenzene ND 1.0 pg/L 1 4/28/20101:44:39 PM 
1,2-Dlchloroethane (EDC) ND 10 pg/L 1 4/28/20101:44:39 PM 

1,2-Dlbromoethane (EDB) ND 1.0 pg/L 1 4/28/20101:44:39 PM 
Naphthalene ND 2.0 pg/L 1 4/28/20101:44:39 PM 
1-Methylnaphthalene ND 4.0 pg/L 1 4/28/20101:44:39 PM 
2-Methylnaphthalene ND 4.0 pg/L 1 4/28/20101:44:39 PM 
Acetone 410 100 pg/L 10 4/27/20101:13:47 PM 
Bromobenzene ND 1.0 pg/L 1 4/28/2010 1:44:39 PM 
Bromodichloromethane ND 1.0 pg/L 1 4/28/20101:44:39 PM 
Bromoform ND 1.0 pg/L 1 4/28/20101:44:39 PM 
Bromomethane ND 1.0 pg/L 1 4/28/20101:44;39PM 

2-Butanone 300 100 pg/L 10 4/27/20101:13:47 PM 
Carbon disulfide ND 10 pg/L 1 4/28/20101:44:39 PM 
Carbon Tetrachloride ND 1.0 pg/L 1 4/28/20101:44:39 PM 
Chlorobenzene ND 1.0 pg/L 1 4/28/20101:44:39 PM 

Chloroethane ND 2.0 pg/L 1 4/28/20101:44:39 PM 

Chloroform ND 1.0 pg/L 1 4/28/20101:44:39 PM 
Chloromethane ND 1.0 pg/L 1 4/28/20101:44:39 PM 
2-Chlorotoluene ND 1.0 pg/L 1 4/28/20101:44:39 PM 
4-Chlorotoluene ND 1.0 pg/L 1 4/28/20101:44:39 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 3 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

CLIENT: 
Lab Order: 
Project: 

Lab ID: 

Western Refining Southwest, Inc. 
1004554 

Injection Well 2nd QTR 4-21-10 

1004554-01 

Client Sample ID: Injection Well 
Collection Date: 4/22/2010 11:00:00 AM 
Date Received: 4/23/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
cis-1,2-DCE ND 1.0 Wl/L 

cis-1,3-Dichloropropene ND 1.0 pg/L 
1,2-Dibromo-3-chloropropane ND 2.0 M9/L 

Dibromochloromethane ND 1.0 pg/L 

Dibromomethane ND 1.0 pg/L 

1,2-Dichlorobenzene ND 1.0 pg/L 

1,3-Dlchlorobenzene ND 1.0 pg/L 

1,4-Dlchlorobenzene ND 1.0 pg/L 
Dlchlorodifluoromethane ND 1.0 pg/L 
1,1-Dichloroethane ND 1.0 pg/L 
1,1-Dichloroethene ND 1.0 pg/L 

1,2-Dichloropropane ND 1.0 pg/L 
1,3-Dichloropropane ND 1.0 pg/L 

2,2-Dichloropropane ND 2.0 pg/L 

1,1-bichloropropene ND 1.0 pg/L 
Hexachlorobutadiene ND 1.0 - pg/L 
2-Hexanone ND 10 pg/L 
Isopropylbenzene ND 1.0 pg/L 
4-lsopropyltoluene ND 1.0 pg/L 

4-Methyl-2-pentanone ND 10 pg/L 
Methylene Chloride ND 3.0 pg/L 

n-Butylbenzene ND 1.0 pg/L 

n-Propylbenzene ND 1.0 pg/L 
sec-Butylbenzene ND 1.0 pg/L 

Styrene ND 1.0 pg/L 

tert-Butylbenzene ND 1.0 pg/L 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 
Tetrachloroethene (PCE) ND 1.0 pg/L 
trans-1,2-DCE ND 1.0 pg/L 
trans-1,3-Dichloropropene ND 1.0 pg/L 
1,2,3-Trichlorobenzene ND 1.0 pg/L 
1,2,4-Trichlorobenzene ND 1.0 pg/L 

1,1,1 -Trichloroethene ND 1.0 pg/L 
1,1,2-Trichloroethane ND 1.0 pg/L 
Trichloroethene (TCE) ND 1.0 pg/L 
Trichlorofluorornethane ND 1.0 pg/L 

1,2,3-Trichloropropane ND 2.0 pg/L 

Vinyl chloride ND 1.0 pg/L 

Xylenes, Total ND 1.5 pg/L 
Surr: 1,2-Dichloroethane-d4 105 54.6-141 %REC 

Analyst: HL 
4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/26/20101:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/28/20101:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/26/2010 1:44:39 PM 

4/28/20101:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/2010 1:44:39 PM 

4/28/20101:44:39 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 4 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: 01~Jun-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1004554 
Project: Injection Well 2nd QTR 4-21-10 
Lab ID: 1004554-01 

Analyses Result 

Client Sample ID: Injection Well 
Collection Date: 4/22/2010 11:00:00 AM 
Date Received: 4/23/2010 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Surr: 4-Bromofluorobenzene 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 

107 
111 
105 

60.1-133 
78.5-130 
79.5-126 

%REC 
%REC 
%REC 

Analyst: HL 
1 4/28/20101:44:39 PM 
1 4/28/20101:44:39 PM 
1 4/28/20101:44:39 PM 

SM 2320B: ALKALINITY 
Alkalinity, Total (As CaCOS) 
Carbonate 
Bicarbonate 

Analyst: NSB 
350 20 mg/LCaC03 1 4/27/2010 12:38:00 AM 
ND 2.0 mg/LCaC03 1 4/27/2010 12:38:00 AM 
350 20 mg/LCaC03 1 4/27/2010 12:38:00 AM 

EPA 120.1: SPECIFIC CONDUCTANCE 
Specific Conductance 4100 0.010 umhos/cm 

Analyst: NSB 
4/27/2010 6:51:00 PM 

SM4500-H+B: PH 
PH 7.60 0.1 pH units 

Analyst: NSB 
4/27/2010 12:38:00 AM 

SM2540C MOD: TOTAL DISSOLVED SOLIDS 
Totat Dissolved Solids - 3060 100 mg/L 

Analyst: KS 
4/27/2010 3:58:00 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: OJ-Jun-10 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Trip Blank 
Lab Orde r : 1004554 Collection Date: 
Project : Injection Well 2nd QTR 4-21-10 Date Received: 4/23/2010 

Lab I D : 1004554-02 Matrix: TRIP BLANK 

Analyses Result P Q L Q u a l Units DF Date Analyzed 

EPA METHOD 82(!0B: VOLATILES Analyst: HL 
Benzene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
Toluene ND 1.0 MS/L 1 4/27/2010 6:42:25 PM 

Ethylbenzene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 MB/L 1 4/27/2010 6:42:25 PM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 4/27/2010 6:42:26 PM 

1,3,5-Trimethylbenzene ND 1.0 ug/L 1 4/27/2010 6:42:25 PM 

1,2-Dlchloroethane (EDC) ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

1,2-Dlbromoethane (EDB) ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

Naphthalene ND 2.0 pg/L 1 4/27/2010 6:42:25 PM 

1-Methylnaphthalene ND 4.0 pg/L 1 4/27/2010 6:42:25 PM 

2-Methylnaphthalene ND 4.0 pg/L 1 4/27/2010 6:42:25 PM 

Acetone ND 10 pg/L 1 4/27/2010 6:42:25 PM 

Bromobenzene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

Bromodichloromethane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
Bromoform ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

Brom'omethane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

2-Butanone ND 10 pg/L 1 4/27/2010 6:42:25 PM 
Carbon disulfide ND 10 pg/L 1 4/27/2010 6:42:25 PM 

Carbon Tetrachloride ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

Chlorobenzene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

Chloroethane ND 2.0 pg/L 1 4/27/2010 6:42:25 PM 

Chloroform ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
Chloromethane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

2-Chlorotoluene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

4-Chlorotoluene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

cis-1,2-DCE ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
cls-1,3-Dichloropropene ND 1.0 pg/L 1 4/27/2O10 6:42:25 PM 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 4/27/2010 6:42:25 PM 
Dibromochloromethane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
Dibromomethane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 

1,2-Dichlorobenzene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
1,3-Dlchlorobenzene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
1,4-Dichlorobenzene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
Dichlorodifiuoromethane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
1,1-Dichloroethane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
1,1-Dichloroethene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
1,2-Dichloropropane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
1,3-Dlchloropropane ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
2,2-Dichloropropane ND 2.0 pg/L 1 4/27/2010 6:42:26 PM 
1,1-Dichloropropene ND 1.0 pg/L 1 4/27/2010 6:42:25 PM 
Hexachlorobutadiene ND 1.0 pg/L 1 4/27/20106:42:25 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant LeveJ 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 6 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1004554 
Project: Injection Well 2nd QTR 4-21-10 
Lab ID: 1004554-02 

Client Sample ID: Trip Blank 
Collection Date: 
Date Received: 4/23/2010 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
2-Hexanone ND 10 PS/L 
Isopropylbenzene ND 1.0 Pflrt-
4-lsopropyltoluene ND 1.0 M9/L 
4-Methyl-2-pentanone ND 10 ug/L 
Methylene Chloride ND 3.0 pg/L 
n-Butylbenzene ND 1.0 pg/L 
n-Propylbenzene ND 1.0 pg/L 
sec-Butylbenzene ND 1.0 pg/L 
Styrene ND 1.0 pg/L 
tert-Butylbenzene ND 1.0 pg/L 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 
Tetrachloroethene (PCE) ND 1.0 pg/L 
trans-1,2-DCE ND 1.0 pg/L 
trans-1,3-Dichloropropene ND 1.0 pg/L 
1,2,3-Trichlorobenzene ND 1.0 pg/L 
1,2,4-Trichlorobenzene ND 1.0 pg/L 
1,1,1-Trichloroethane ND 1.0 pg/L 
1,1,2-Trichloroethane ND 1.0 pg/L 
Trichloroethene (TCE) ND 1.0 pg/L 
Trichlorofluorornethane ND 1.0 pg/L 
1,2,3-Trichloropropane ND 2.0 pg/L 
Vinyl chloride ND 1.0 pg/L 
Xylenes, Total ND 1.5 pg/L 

Surr: 1,2-Dlchloroethane-d4 102 54.6-141 %REC 
Surr: 4-Bromofluorobenzene 105 60.1-133 %REC 
Surr: Dibromofluoromethane 111 78.5-130 %REC 
Surr: Toluene-d8 106 79.5-126 %REC 

Analyst: HL 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:26 PM 

4/27/2010 6:42:26 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/20106:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/20106:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

4/27/2010 6:42:25 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

} Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

7 



* E S C 
L - A ' B S - C - I ' B - N ' C - E - S 

12065 Lebanon Rd. 
Mt. J u l i e t , TN 37122 
(615) 758-5858 
1-800-767-5859 
Fax (615) 758-5859 

Tax I . D . 62-0814289 

Est. 1970 

Anne Thome 
Ha l l Environmental Analysis Laborat 
4901 Hawkins NE 
Albuquerque, NM 87109 

REPORT OF ANALYSIS 

Date Received 
Description 

Sample ID 

Collected By 
Collection Date 

A p r i l 27, 2010 
1004554 

INJECTION WELL 

04/22/10 11:00 

May 05, 2010 

ESC Sample # L456130-01 

Site ID : 

Project # : 1004554 

Parameter Result Det. Limit Units Method Date D i l . 

Corro8ivity Non-Corrosive 9040C 04/29/10 1 

Flashpoint See Footnote deg F D93/1010A 05/05/10 1 

Reactive CK (SW846 7.3.3.2) BDL 0.125 mg/l 9012B 04/29/10 1 

Reactive Sulf.(SW846 7.3.4.1) BDL 25. mg/l 9034/9030B 04/28/10 1 

BDL - Below Detection Limit 
Det. Limit - Practical Quantitation Limit(PQL) 
Note: 
The reported analytical results r e l a t e only to the sample submitted. 
This report s h a l l not be reproduced, except i n f u l l , without the w r i t t e n approval from ESC. 

Reported: 05/05/10 17:03 Printed: 05/05/10 17:03 
L456130-01 (FLASHPOINT) - Did Not Flash @ 170 F 
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*ESC 
L-A-B S'C- l>E-N'C-B-» 

12065 Lebanon Rd. 
Ht. J u l i e t , TN 37122 
(615) 758-5858 
1-800-767-5859 
Fax (615) 758-5859 

Tax I.D. 62-0814289 

Est. 1970 
Hall Environmental Analysis Laboratory 
Anne Thorne 
4901 HawkinB NE Quality Assurance Report 

Level I I 
Albuquerque, NM 87109 May 05, 2010 

L456130 

Analyte Result Units % Rec Limit Batch Date Analyzed 

mmmsmmm SB 
Corrosivi ty 

Reactive CH (SW846 7. 
mmm 
3.3.2) 

5.10 

mmmm 
< .125 

mg/l 

WG475800 04/29/10 17:19 

WG475450 04/29/10 17:33 

Analyte Units 
1151 

Result 
H f l 
Duplicate RPD Limi t Ref Samp Batch 

1 9 1 rnmmm wmmmmmm M P 5 4 4 6 

Corros iv i ty 

Reactive CN {SW846 7. 3.3.2) 
wmmm n m 

mg/l 0 
0 0 

10 

20 
IS 

L456130-01 

L45613O-01 

WG475800 

i l l 
WG475450 

wmmwmmmwv W W W i l l i mmmm mmmmmmm mmmm mmmbmmmm # f l » 5 9 6 8 

Analyte 
1 

Units 
mmmm 

Known Val 

wmmmm 
Result 

<t Reo Limi t Batch 

mm n n mmrnmmmmmm i i 
Corrosivi ty 

Flashpoint 
mm 

deg F 

6.46 

82 

6.40 

85.0 

99.1 

104. 
H I 

97.9-100.8 

96-104 

NG475800 

HG475968 

Analyte Units Result Ref tRec Limit RPD Limit Batch 

Corrosivity 6.40 6.40 99.0 97.9-100.8 0 10 WG475800 

Flashpoint deg F 82.0 85.0 100. 96-104 3.59 7 KG475968 

Batch number /Run number / Sample number cross reference 

WG475446: R1199436: L4S6130-01 
WG475800: R1200800: L456130-01 
WG47S4S0: R1Z01654: L456130-01 
WG475968: R120646B: L456130-01 

* * Calculations are performed p r i o r to rounding of reported values 
» Performance of t h i s Analyte i s outside of established c r i t e r i a . 

For additional information, please 3ee Attachment A 'List of Analytes with QC Qualifiers.' 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

On lent: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Pro jec t : Injection Wel l 2nd QTR 4-21-10 W o r k O r d e r : 1004554 

Analyte Result Units PQL SPK Va SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 

Sample ID: MB MBLK Batch ID: R38366 Analysis Date: 4/23/2010 12:19:50 PW 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R38366 Analysis Date: 4/24/2010 4:17:21 AW 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R38552 Analysis Date: 5/5/2010 3:04:25 PW 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R38366 Analysis Date: 4/23/2010 12:37:15 PM 

Chloride 5.126 mg/L 0.50 5 0 103 90 110 

Sulfate 10.36 mg/L 0.50 10 0 104 90 110 

Sample ID: LCS LCS Batch ID: R38366 Analysis Date: 4/24/2010 4:34:46 AM 

Chloride 4.956 mg/L 0.50 5 0 99.2 90 110 

Sulfate 9.968 mg/L 0.50 10 0 99.7 90 110 

Sample ID: LCS LCS Batch ID: R38552 Analysis Date: 5/5/2010 3:21:50 PM 

Chloride 4.991 mg/L 0.50 5 0 99.8 90 110 

Sulfate 10.33 mg/L 0.50 10 0 103 90 110 

Pethod: SM 2320B: Alkalinity 

Sample ID: MB MBLK Batch ID: R38393 Analysis Date: 4/26/2010 2:53:00 PM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: MB-II MBLK Batch ID: R38393 Analysis Date: 4/26/2010 9:33:00 PM 

Alkalinity, Total (As CaC03) ND rhg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: MB MBLK Batch ID: R38419 Analysis Date: 4/27/2010 2:22:00 PM 

Alkalinity, Total (As 0aCO3) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: 80PPMLCS LCS Batch ID: R38393 Analysis Date: 4/26/2010 2:58:00 PM 

Alkalinity, Total (As CaC03) 79.36 mg/L Ca 20 60 0 99.2 96.5 104 

Sample ID: SOPPM LCS-II LCS Batch ID: R38393 Analysis Date: 4/26/2010 9:39:00 PM 

Alkalinity, Total (As CaC03) 79.96 mg/L Ca 20 80 0 100 96.5 104 

Sample ID: SOPPM LCS LCS Batch ID: R38419 Analysis Date: 4/27/2010 2:28:00 PM 

Alkafinity, Total (As CaC03) 79.76 mg/L Ca 20 80 0 99.7 96.5 104 

ualiflers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page J 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jtm-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4-21-10 Work Order: 1004554 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 5ml rb MBLK 

Benzene ND Mg/L 1.0 

Toluene ND ug/t- 1.0 
Ethylbenzene ND M9/L 1.0 

Methyl tert-butyl ether (MTBE) ND M9/L 1.0 

1,2,4-Trimethylbenzene ND Mg/L 1.0 

1,3,5-Trimethylbenzene ND M9/L 1.0 

1,2-Dichloroethane (EDC) ND ug/L 1.0 

1,2-Dibromoethane (EDB) ND M0/L 1.0 

Naphthalene ND ug/L 2.0 
1 -Methylnaphthalene ND ug/L 4.0 
2-Methylnaphthalene ND MQ/L 4.0 
Acetone ND ug/L 10 

Bromobenzene ND Mg/L 1.0 
Bromodichloromethane ND N9/L 1.0 
Bromoform ND Mg/L. 1.0 
Bromomethane ND MQ/L 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND ug/L 10 
Carbon Tetrachloride ND ug/L 1.0 
Chlorobenzene ND M9«- 1.0 

Chloroethane ND Mg/L 2.0 
Chloroform ND ug/L 1.0 

Chloromethane ND PQ/L 1.0 
2-Chlorotoluene ND ug/t- 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND ug/L 1.0 

cis-1,3-Dichloropropene ND M9/L 1.0 

1,2-Dibromo-3-chloropropane ND Mg^ 2.0 
Dibromochlorometnane ND Mg'L 1.0 
Dibromomethane ND M9/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND M9/L 1.0 
1,4-Dichlorobenzene ND M9/L 1.0 
Dichlorodifiuoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 

1,1 -Dichloroethene ND pg'L 1.0 
1,2-Dichloropropane ND Mg/L 1.0 
1,3-Dichloropropane ND M9/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1-Dlchloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsoprapyltoluene ND pg/L 1.0 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: R38406 Analysis Date: 4/27/2010 9:17:56 AM 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

Went : 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4-21-10 Work Order: 1004554 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit. HighLimit %RPD RPDLimit Qual 

Method: EPA Method 82608: VOLATILES 
Sample ID: 6ml rb MBLK 
4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND ug/L 3.0 

n-Butylbenzene ND ug/L 1.0 

n-Propylbenzene ND ug/L 1.0 

sec-Butylbenzene ND ug/L 1.0 
Styrene ND pg/L 1.0 

tert-Butyl benzene ND ug/L 1.0 
1,1,1,2-Tetrachloroethane ND ug/L 1.0 
1,1,2,2-Tetrachloroethane ND ug/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND ug/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroathane ND pg/L 1.0 

1,1,2-Trichioroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 
M^,3-Trichloropropane ND pg/L 2.0 

^ t n y l chloride ND pg/L 1.0 
Xylenes, Total ND pg/L 1.5 
Sample ID: b8 MBLK 
Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND PS/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dibromoethane (EDB) ND ug/L 1.0 
Naphthalene ND pg/L 2.0 
1 -Metbylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 
Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 

.Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 
Xhloroform ND pg/L 1.0 

P 
Qualifiers: 

, 

E Estimated value H 
J Analyte detected below quantitation limits NC 

ND Not Detected at the Reporting Limit R 

Batch ID: R38406 Analysis Date: 4/27/2010 9:17:56 AM 

Batch ID: R38406 Analysis Date: 4/27/201011:35:09 PM 

Holding times for preparation or analysis exceeded 

Non-Chlorinated 

RPD outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4-21-10 Work Order: 1004554 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qua) 

Method: 
Sample ID: 

EPA Method 8260B: 

b8 
VOLATILES 

MBLK 
Chloromethane ND pg/L 1.0 
2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND M9/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dlchloropropene ND ug/L 1.0 

1,2-Dibromo-3-chloropropane ND ug/L 2.0 

Dibromochloromethane ND ug/L 1.0 
Dibromomethane ND Mfl/L 1.0 

1,2-Dichlorobenzene ND Mg'L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 

1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dlchloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 

1,1-Dlchloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 
2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 
4-lsopropyltoluene ND pg/L 1.0 
4-Methyl-2-pentanone ND Mg/L 10 

Methylene Chloride ND pg/L 3.0 

n-Butylbenzene ND pg/L 1.0 
n-Propylbenzene ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 

tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-DIchloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1 -Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 
Sample ID: Smlrb MBLK 

Batch ID: R38406 Analysis Date: 4/27/2010 11:35:09 PM 

Batch ID: R38447 Analysis Date: 4/28/2010 9:44:36 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

# » < : 

Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4-21-10 WorkOrder: 1004554 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 82608: VOLATILES 
Sample ID: 6ml rb MBLK 

Benzene ND ug/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

j^ f taon Tetrachloride 
Wrorobenzene 

ND pg/L 1.0 j^ f taon Tetrachloride 
Wrorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 1.0 

2-Chlorotoluene ND pg/i- 1.0 

4-Chtorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 

Cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 

1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dlchloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene 

m 
ND pg/L 1.0 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: R38447 Analysis Date: 4/28/2010 9:44:36 AM 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 5 

14 



Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4-21-10 Work Order: 1004554 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: 6ml rb MBLK Batch ID: R38447 Analysis Date: 4/28/2010 9:44:36 AN 

4-Methyl-2-pentartone ND pg/L 10 

Methylene Chloride ND ug/L 3.0 

n-Butylbenzene ND M9/L 1.0 

n-Propylbenzene ND M9/L 1.0 

sec-Butylbenzene ND Mg/L 1.0 

Styrene ND M9/L 1.0 

tert-Butylbenzene ND pg/L 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND Mg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND ug/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluoromethane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: 100ng Ics LCS Batch ID: R3840S Analysis Date: 4/27/2010 10:46:41 AM 

Benzene 17.75 pg/L 1.0 20 0 88.7 82.4 116 

Toluene 20.13 pg/L 1.0 20 0 101 89.5 123 

Chlorobenzene 21.03 pg/L 1.0 20 0 105 87.8 120 

1,1-Dichloroethene 19.05 pg/L 1.0 20 0 95.2 90.3 138 

Trichloroethene (TCE) 18.02 pg/L 1.0 20 0 90.1 64 129 

Sample ID: 100ng lcs_b LCS Batch ID: R38406 Analysis Date: 4/27/2010 11:05:56 PM 

Benzene 18.01 pg/L 1.0 20 0 90.0 82.4 116 

Toluene 19.75 pg/L 1.0 20 0 98.8 89.5 123 
Chlorobenzene 20.97 pg/L 1.0 20 0 105 87.8 120 
1,1-Dichloroethene 19.12 pg/L 1.0 20 0 95.6 90.3 138 
Trichloroethene (TCE) 17.50 pg/L 1.0 20 0 87.5 64 129 

Sample ID: 100ng Ics LCS Batch ID: R38447 Analysis Date: 4/28/2010 11:18:25 AM 

Benzene 17.81 pg/L 1.0 20 0 69.0 82.4 116 

Toluene 20.00 Mg/L 1.0 20 0 100 89.5 123 
Chlorobenzene 20.90 Mg/L 1.0 20 0 104 87.8 120 

1,1-Dichloroethene 18.98 Mg/L 1.0 20 0 94.9 90.3 138 
Trichloroethene (TCE) 18.13 Mg/L 1.0 20 0 90.7 64 129 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 6 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

t 
Pre 

QA/QC SUMMARY REPORT 
ent: Western Refining Southwest, Inc. 

roject: Injection Well 2nd QTR 4-21-10 Work Order: 1004554 

| Analyte Result Units PQL 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-22099 MBLK 

Acenaphthene ND ug/L 10 

Acenaphthylene ND pg/L 10 

Aniline ND pg/L 10 

Anthracene ND P8/L 10 
Azobenzene ND pg/L 10 

Benz(a)anthracene ND pg/L 10 

Benzo(a)pyrene ND pg/L 10 

Benzo(b)fluoranthene ND pg/L 10 

Benzo(g,h,i)perylene ND pg/L 10 

Benzo(k)fluoranthene ND pg/L 10 
Benzoic acid ND pg/L 20 

Benzyl alcohol ND pg/L 10 
Bis(2-chloroethoxy)methane ND pg/L 10 
Bis(2-chloroethyl)ether ND pg/L 10 

Bls(2-cblorolsopropyl)e1her ND pg/L 10 

Bis(2~ethylhexyl)phthalate ND pg/L 10 
4-Bromophenyl phenyl ether ND pg/L 10 

Butyl benzyl phthalate ND pg/L 10 
.d&rbazole 

^jpihloro-3-methylphenol 
ND pg/L 10 .d&rbazole 

^jpihloro-3-methylphenol ND pg/L 10 

4-Chloroanlline ND pg/L 10 

2-Chloronaphthalene ND pg/L 10 
2-Chlorophenol ND pg/L 10 
4-Chlorophenyl phenyl ether ND pg/L 10 

Chrysene ND pg/L 10 

Di-n-butyl phthalate ND pg/L 10 
Di-n-octyl phthalate ND pg/L 10 
Dibenz(a,h)anthracene ND pg/L 10 

Dibenzofuran ND pg/L 10 

1,2-Dlchlorobenzene ND pg/L 10 
1,3-Dlchlorobenzene ND pg/L 10 
1,4-Dlchlorobenzene ND pg/L 10 
3,3'-Dichforobenzidlne ND pg/L 10 
Diethyl phthalate ND pg/L 10 
Dimethyl phthalate ND pg/L 10 
2,4-Dichlorophenol ND pg/L 20 
2,4-Dimethytphenol ND pg/L 10 

4,6-Dinitro-2-methylphenol ND P9/L 20 

2,4-Dinitrophenol ND pg/L 20 
2,4-Dinitrotoluene ND pg/L 10 

2,6-Dinltrotoluene ND pg/L 10 

Fluoranthene ND pg/L 10 
Fluorene ND pg/L 10 

Hexachlorobenzene 

^ f e i l f l e r s : 

ND pg/L 10 Hexachlorobenzene 

^ f e i l f l e r s : 

SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: 22099 Analysis Date: 5/4/2010 11:39:59 AM 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 7 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

Client: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Project : Injection Wel l 2nd Q T R 4-21-10 W o r k O r d e r : 1004554 

Analyte Result Units PQL SPKVa SPK ref 
1 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-22099 MBLK Batch ID: 22099 Analysis Date: 5/4/2010 11:39:69 AW 

Hexachlorobutadlene ND ug/L 10 

Hexachlorocyclopentadiene ND ug/L 10 

Hexachloroethane ND pg/L 10 

lndeno(1,2,3-cd)pyrene ND pg/L 10 

tsophorone ND pg/L 10 

2-Methylnaphthalene ND pg/L 10 

2-Methyfphenol ND pg/L 10 

3+4-Methylphenol ND pg/L 10 

N-Nitrosodi-n-propylamine ND pg/L 10 

N-Nitrosodlmethylamine ND pg/L 10 

N-Nltrosodiphenylamine ND pg/L 10 

Naphthalene ND pg/L 10 

2-Nitroaniline ND pg/L 10 

3-Nitroaniline ND pg/L 10 

4-Nitroanlllne ND pg/L 10 

Nitrobenzene ND pg/L 10 

2-Nltrophenol ND pg/L 10 

4-Nitrophenol • ND pg/L 10 

Pentachlorophenol ND pg/L 20 
Phenanthrene ND pg/L 10 

Phenol ND pg/L 10 

Pyrene ND pg/L 10 

Pyridine ND pg/L 10 

1,2,4-Trichlorobenzene ND pg/L 10 

2,4,5-Trlchlorophenol ND pg/L 10 

2,4,6-Trichlorophenol ND pg/L 10 

Sample ID: lcs-22090 LCS Batch ID: 220S9 Analysis Date: 6/4/2010 2:45:06 PM 

Acenaphthene 50.98 pg/L 10 100 0 51.0 33.2 88.1 

4-Chloro-3-methylphenol 80.56 pg/L 10 200 0 40.3 26.5 101 
2-Chlorophenol 80.66 Pfl/L 10 200 0 40.3 27.5 88.7 
1,4-Dichlorobenzene 37.40 pg/L 10 100 0 37.4 27.2 74.1 

2,4-Dinitrotoluene 42.14 pg/L 10 100 0 42.1 32.6 107 

N-Nitrosodi-n-propylamine 42.06 pg/L 10 100 0 42.1 27.1 96.3 

4-Nitrophenol 50.10 pg/L 10 200 0 25.1 6.78 74.7 

Pentachlorophenol 69.66 pg/L 20 200 3.92 32.9 14.8 113 

Phenol 53.62 pg/L 10 200 0 26.8 17 53.4 

Pyrene 40.80 pg/L 10 100 0 40.8 27 96.3 

1,2,4-Trichlorobenzene 44.66 pg/L 10 100 0 44.7 30 77.9 

Sample ID: lcsd-22099 LCSD Batch ID: 22099 Analysis Date: 5/4/2010 3:15:46 PM 

Acenaphthene 42.82 pg/L 10 100 0 42.8 33.2 88.1 17.4 30.5 

4-Chloro-3-methylphenol 85.98 pg/L 10 200 0 43.0 26.5 101 6.51 28.6 
2-Chlorophenol 85.80 pg/L 10 200 0 42.9 27.5 88.7 6.18 107 

1,4-Dichlorobenzene 35.58 pg/L 10 100 0 35.6 27.2 74.1 4.99 62.1 

2,4-Dlnitrotoluene 43.06 pg/L 10 100 0 43.1 32.6 107 2.16 14.7 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H 
NC 
R 

Holding times for preparation or analysis exceeded 
Non-Chlorinated 
RPD outside accepted recovery limits Page 8 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

QA/QC SUMMARY REPORT 
fent: Western Refining Southwest, Inc. 
foject: Injection Well 2nd QTR 4-21-10 Work Order: 1004554 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: lcsd-22099 LCSD Batch ID: 22099 Analysis Date: 5/4/2010 3:15:46 PM 

N-Nitrosodi-n-propylamine 44.76 ug/L 10 100 0 44.8 27.1 96.3 6.22 30.3 

4-Nitrophenol 75.52 pg/L 10 200 0 37.8 6.78 74.7 40.5 36.3 R 

Pentachlorophenol 97.78 ug/L 20 200 3.92 46.9 14.8 113 33.6 49 

Phenol 74.60 Mg/L 10 200 0 37.3 17 53.4 32.7 52.4 

Pyrene 34.80 M9/L 10 100 0 34.8 27 96.3 15.9 16.3 

1,2,4-Trichlorobenzene 37.92 M9/L 10 100 0 37.9 30 77.9 16.3 36.4 

Method: EPA Method 7470: Mercury 

Sample ID: MB-22160 MBLK Batch ID: 22150 Analysis Date: 5/4/2010 3:28:56 PM 

Mercury ND mg/L 0.00020 

Sample ID: LCS-22160 LCS Batch ID: 22160 Analysis Date: 5/4/2010 3:30:44 PM 

Mercury 0.005465 mg/L 0.00020 0.005 0 109 80 120 

Sample ID: LCS-22160 LCS Batch ID: 22160 Analysis Date: 5/4/2010 3:32:33 PM 

Mercury 0.005593 mg/L 0.00020 0.005 0 112 80 120 2.32 0 

^Jfclfiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Delected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: Ol-Jun-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4-21 -10 Work Order: 1004554 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA 6010B: Total Recoverable Metals 
Sample ID: MB-22113 MBLK Batch ID: 22113 Analysis Date: 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.020 

Cadmium ND mg/L 0.0020 

Calcium ND mg/L 1.0 

Chromium ND mg/L 0.0060 

Lead ND mg/L 0.0050 

Magnesium ND mg/L 1.0 

Potassium ND mg/L 1.0 

Selenium ND mg/L 0.050 
Silver ND mg/L 0.0050 

Sodium ND mg/L 1.0 

Sample ID: LCS-22113 LCS Batch ID: 22113 Analysis Date: 

Arsenic 0.5271 mg/L 0.020 0.5 0 105 80 120 

Barium 0.4954 mg/L 0.020 0.5 0 99.1. 80 120 

Cadmium 0.5053 mg/L 0.0020 0.5 0 101 80 120 

Calcium 51.96 mg/L 1.0 50 0 104 80 120 

Chromium 0.5065 mg/L 0.0060 0.5 0 101 80 120 

Lead 0.5081 mg/L 0.0050 0.5 0 102 80 120 

Magnesium 52.28 mg/L 1.0 50 0 105 80 120 

Potassium 54.39 mg/L 1.0 50 0 109 80 120 

Selenium 0.5137 mg/L 0.050 0.5 0 103 80 120 

Silver 0.5112 mg/L 0.0050 0.5 0.0011 102 80 120 

Sodium 54.84 mg/L 1.0 50 0 110 80 120 

Sample ID: LCS-22113 LCS Batch ID: 22113 Analysis Date: 

Arsenic 0.5309 mg/L 0.020 0.5 0 106 80 120 

Barium 0.4971 mg/L 0.020 05 0 99.4 80 120 

Cadmium 0.5058 mg/L 0.0020 0.5 0 101 80 120 

Calcium 52.25 mg/L 1.0 50 0 104 80 120 

Chromium 0.5088 mg/L 0.0060 0.5 0 102 80 120 

Lead 0.5095 mg/L 0.0050 0.5 0 102 80 120 

Magnesium 52.41 mg/L 1.0 50 0 105 80 120 

Potassium 54.58 mg/L 1.0 50 0 109 80 120 

Selenium 0.5225 mg/L 0.050 0.5 0 105 80 120 
Silver 0.5118 mg/L 0.0050 0.5 0.0011 102 80 120 

Sodium 54.90 mg/L 1.0 50 0 110 80 120 

Method: SM2640C MOD: Total Dissolved Solids 

Sample ID: MB-22067 MBLK Batch ID: 22067 Analysis Date: 

Total Dissolved Solids ND mg/L 20.0 

Sample ID: LCS-22067 LCS Batch ID: 22067 Analysis Date: 

Total Dissolved Solids 1032 mg/L 20.0 1000 0 103 80 120 

5/3/2010 12:16:43 PM 

5/3/2010 12:18:52 PM 

5/3/2010 12:21:59 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 10 
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Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Date Received: 

Received by: 

lientName WESTERN REFININt f\SOUT 

Work Order Number 1004654 

Checklist completed by: 
Signature 

ARS 

Matrix: 

4 21 
Date 

Carrier name: UPS 

Sample ID labels checked by: 

D 

4/23/2010 

Initials 

Shipping container/cooler in good condition? Yes m NoD Not Present D 
Custody seals Intact on shipping container/cooler? Yes N o D Not Present • 

Custody seals intact on sample bottles? Yes • N o D N/A 

Chain of custody present? Yes N o D 

Chain of custody signed when relinquished and received? Yes m N o D 

Chain of custody agrees with sample labels? Yes m N o D 

Samples In proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes N o D 

All samples received within holding time? Yes N o D 

IWater - VOA vials have zero headspace? No VOA vials subm Itted • Yes 0 NoD 

Water - Preservation labels on bottle and cap match? Yes N o D N/A • 

Water - pH acceptable upon receipt? Yes N o D N/A D 

Container/Temp Blank temperature? 4.9° <6°C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Not Shipped D 

Number of preserved 
bottles checked for 

mlesB noted 

Client contacted Date contacted. Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Monday, August 09,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 3rd QTR 7/21/10 
Order No.: 1007798 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 7/22/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.coin or 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

JteehK&y Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab #NM 100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEnSuite ••Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www. hallenvironmental. com 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Attg-10 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Injection We l l 

Lab O r d e r : 1007798 Collection Date: 7/21/2010 8:30:00 AM 
Project : Injection Wel l 3rd QTR 7/21/10 Date Received: 7/22/2010 

Lab I D : 1007798-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: L J B 
Chloride 220 5.0 mg/L 50 7/22/201O 10:01:53 PM 
Sulfate 130 5.0 mg/L 10 7/22/2010 9:44:28 PM 

EPA METHOD 7470: MERCURY Analyst: SNV 
Mercury 0.00095 0.00020 mg/L 1 7/26/2010 5:37:37 PM 

EPA 6010B: TOTAL R E C O V E R A B L E METALS Analyst: RAGS 
Arsenic ND 0.020 mg/L 1 7/29/2010 4:43:29 PM 
Barium 0.24 0.020 mg/L 1 7/29/2010 4:43:29 PM 
Cadmium ND 0.0020 mg/L 1 7/29/2010 4:43:29 PM 
Calcium 76 1.0 mg/L 1 7/29/2010 4:43:29 PM 
Chromium 0.012 0.0060 mg/L 1 7/29/2010 4:43:29 PM 
Lead 0.0052 0.0050 mg/L 1 7/29/20104:43:29 PM 
Magnesium 16 1.0 mg/L 1 7/29/2010 4:43:29 PM 
Potassium 5.3 1.0 mg/L 1 7/29/2010 4:43:29 PM 
Selenium ND 0.050 mg/L 1 7/29/2010 4:43:29 PM 
Silver ND 0.0050 mg/L 1 7/29/2010 4:43:29 PM 
Sodium 210 5.0 mg/L 5 7/29/2010 4:47:20 PM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: L B J 
Acenaphthene ND 50 Mfl/L 1 7/28/2010 3:43:29 PM 
Acenaphthylene ND 50 yg/L 1 7/28/2010 3:43:29 PM 
Aniline ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Anthracene ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Azobenzene ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Benz(a)anthracene ND 50 pg/L 1 7/26/2010 3:43:29 PM 
Benzo(a)pyrene ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Benzo(b)fiuoranthene ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Benzo(g,h,i)perylene ND 50 pg'L 1 7/28/2010 3:43:29 PM 
Benzo(k)ffuoranthene ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Benzoic acid ND 100 P9/L 1 7/28/2010 3:43:29 PM 
Benzyl alcohol ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Bls(2-chloroethoxy)methane ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Bis(2-ch!oroethyl)ether ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Bis(2-chloroisopropyl)ether ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Bis(2-ethylhexyl)phthalate ND 50 pg/L 1 7/28/2010 3.43:29 PM 
4-Bromophenyl phenyl ether ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Butyl benzyl phthalate ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Carbazole ND 50 pg/L 1 7/28/2010 3:43:29 PM 
4-Chloro-3-methylphenol ND 50 pg/L 1 7/28/20103:43:29 PM 
4-Chloroaniline ND 50 pg/L 1 7/28/2010 3:43:29 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 1 of 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1007798 
Project: Injection Well 3rd QTR 7/21/10 
Lab ID: 1007798-01 

Client Sample ID: Injection Well 
Collection Date: 7/21/2010 8:30:00 AM 
Date Received: 7/22/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chtoronaphthalene ND 50 ug'L 
2-Chlorophenol ND 50 pg/L 
4-Chlorophenyl phenyl ether ND 50 ug/L 
Chryaene ND 50 pg/L 
Dl-n-butyl phthalate ND 50 ug/L 
Di-n-octyl phthalate ND 50 ug/L 
Dibenz(a,h)anthracene ND 50 pg/L 
Dlbenzofuran ND 50 pg'L 
1,2-Dichlorobenzene ND 50 pg/L 
1,3-Dichlorobenzene ND 50 pg/L 
1,4-Dlchlorobenzene ND 50 pg/L 
3,3'-Dichlorobenzldlne ND 50 pg/L 
Diethyl phthalate ND 50 pg/L 
Dimethyl phthalate ND 50 pg/L 
2,4-Dichlorophenol ND 100 pg/L 
2,4-Dimethylphenoi ND 50 pg/L 
4,6-Dinitro-2-methylphenol ND 100 pg/L 
2,4-Dinitrophenol ND 100 pg/L 
2,4-Dinitrotoluene ND 50 pg/L 
2,6-Dinitrotoluene ND 50 pg/L 
Fluoranthene ND 50 pg/L 
Fluorene ND 50 pg/L 
Hexachlorobenzene ND 50 pg/L' 
Hexachlorobutadlene ND 50 pg/L 
Hexachlorocyclopentadiene ND 50 pg/L 
Hexachloroethane ND 50 pg/L 
lndeno(1,2,3-cd)pyrene ND 50 pg/L 
Isophorone ND 50 pg/L 
2-Methylnaphthalene ND 50 pg/L 
2-Methyiphenol ND 50 pg/L 
3+4-Methylphenol ND 50 pg/L 
N-Nltrosodi-n-propylamine ND 50 pg/L 
N-Nltrosodimethylamine ND 50 pg/L 
N-Nitrosodiphenylarnine ND 50 pg/L 
Naphthalene ND 50 pg/L 
2-Nitroaniline ND 50 pg/L 
3-Nitroaniline ND 50 pg/L 
4-Nitroaniline ND 50 pg/L 
Nitrobenzene ND 50 pg/L 
2-Nitrophenol ND 50 pg/L 
4-Nitrophenol ND 50 pg/L 

Analyst: LBJ 
7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/26/20103:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/20103:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

7/28/2010 3:43:29 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-w 

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

Lab Order: 1007798 Collection Date: 7/21/2010 8:30:00 AM 

Project: Injection Well 3rd QTR 7/21/10 Date Received: 7/22/2010 

Lab ID: 1007798-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: LBJ 
Pentachlorophenol ND 100 MQ/L 1 7/28/2010 3:43:29 PM 
Phenanthrene ND 50 pg/L 1 7/28/2010 3:43:29 PM 
Phenol ND 50 pg/L 1 7/28/2010 3:43:29 PM 

Pyrene ND 50 pg/L 1 7/28/2O10 3:43:29 PM 

Pyridine ND 50 pg/L 1 7/28/2010 3:43:29 PM 
1,2,4-Trichlorobenzene ND 50 pg/L 1 7/28/2010 3:43:29 PM 
2,4,6-Trichlorophenol ND 50 pg/L 1 7/28/2010 3:43:29 PM 
2,4,6-Trichlorophenol ND 50 pg/L 1 7/28/2010 3:43:29 PM 

Surr: 2,4,6-Tribromophenol 62.3 16.6-150 %REC 1 7/28/2010 3:43:29 PM 
Surr: 2-Fluoroblphenyl 50.9 19.6-134 %REC 1 7/28/2010 3:43:29 PM 
Surr: 2-Fluorophenol 48.6 9.64-113 %REC 1 7/28/2010 3:43:29 PM 
Surr: 4-Terphenyl-d14 61.2 22.7-145 %REC 1 7/28/2010 3:43:29 PM 
Surr: Nitrobenzene-d5 48.7 14.6-134 %REC 1 7/28/2010 3:43:29 PM 
Surr: Phenol-d5 37.1 10.7-80.3 %REC 1 7/28/2010 3:43:29 PM 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Benzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Toluene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Ethylbenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Naphthalene ND 2.0 pg/L 1 7/26/2010 2:21:43 PM 
1-Methylnaphthalene ND 4.0 pg/L 1 7/26/2010 2:21:43 PM 
2-Methylnaphthalene ND 4.0 pg/L 1 7/26/2010 2:21:43 PM 
Acetone 21 10 pg/L 1 7/26/2010 2:21:43 PM 
Bromobenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Bromodichloromethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Bromoform ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Bromomethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
2-Butanone ND 10 pg/L 1 7/26/2010 2:21:43 PM 
Carbon disulfide ND 10 pg/L 1 7/26/2010 2:21:43 PM 
Carbon Tetrachloride ND 1.0 PB/L 1 7/26/2010 2:21:43 PM 
Chlorobenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Chloroethane ND 2.0 pg/L 1 7/26/2010 2:21:43 PM 
Chloroform ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
Chloromethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
2-Chlorotoluene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 
4-Chlorotoluene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 3 of 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-lO 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Injection Well 

L a b O r d e r : 1007798 Collection Date: 7/21/2010 8:30:00 AM 

Project : Injection Wel l 3rd QTR 7/21/10 Date Received: 7/22/2010 

Lab I D : 1007798-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Cis-1,2-DCE ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 7/26/2010 2:21:43 PM 

Dlbromochloromethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

Dibromomethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,2-Dichlorobenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,3-Dichlorobenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,4-Dichlorobenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

Dlchlorodifluoromethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,1-Dichloroethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,1-Dichloroethene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,2-Dichloropropane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,3-Dichloropropane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

2,2-Dichloropropane ND 2.0 pg/L 1 7/26/2010 2:21:43 PM 

1,1-Dichloropropene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

Hexachlorobutadiene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

2-Hexanone ND 10 pg/L 1 7/26/2010 2:21:43 PM 

Isopropylbenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

4-lsopropyltoluene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

4-Methyl-2-pentanone ND 10 pg/L 1 7/26/2010 2:21:43 PM 

Methylene Chloride ND 3.0 pg/L 1 7/26/2010 2:21:43 PM 

n-Butylbenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

n-Propylbenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

sec-Butylbenzene ND 1,0 pg/L 1 7/26/2010 2:21:43 PM 

Styrene ND 1.0 pg/L 1 7/26/20102:21:43 PM 

tert-Butylbenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 7/26/2010 2:21:43 PM 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

trans-1,2-DCE ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 7/26/20102:21:43 PM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,1,1 -Trichloroethane ND 1.0 Pfl/L 1 7/26/2010 2:21:43 PM 

1,1,2-Trichloroethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

Trichloroethene (TCE) ND 1.0 pg/L 1 7/26/20102:21:43 PM 

Trichlorofluorornethane ND 1.0 pg/L 1 7/26/2010 2:21:43 PM 

1,2,3-Trichloropropane ND 2.0 pg/L 1 7/26/2010 2:21:43 PM 

Vinyl chloride ND 1.0 pg/L 1 7/26/20102:21:43 PM 

Xylenes, Total ND 1.5 pg/L 1 7/26/2010 2:21:43 PM 

Surr: 1,2-Dlchloroethane-d4 105 54.6-141 %REC 1 7/26/2010 2:21:43 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 4 of 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1007798 
Project: Injection Well 3rd QTR 7/21/10 
Lab ID: 1007798-01 

Client Sample ID: Injection Well 
Collection Date: 7/21/2010 8:30:00 AM 
Date Received: 7/22/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Surr: 4-Bromofluorobenzene 
Surr: Dibromofluoromethane 
Surr. Toluene-d8 

90.3 
108 

89.0 

60.1-133 
78.5-130 
79.5-126 

%REC 
%REC 
%REC 

Analyst: HL 
1 7/26/2010 2:21:43 PM 
1 7/26/2010 2:21:43 PM 
1 7/26/2010 2:21:43 PM 

SM 2320B: ALKALINITY 
Alkalinity. Total (As CaC03) 
Carbonate 
Bicarbonate 

230 20 mg/LCaC03 1 
ND 2.0 mg/LCaC03 1 
230 20 mg/LCaC03 1 

Analyst: MMS 
7/29/2010 3:48:29 PM 
7/29/2010 3:48:29 PM 
7/29/2010 3:48:29 PM 

EPA 120.1: SPECIFIC CONDUCTANCE 
Specific Conductance 1400 0010 umhos/em 1 

Analyst: MMS 
7/29/2010 3:48:29 PM 

SM4500-H+B: PH 
pH 7.39 0.1 H pH units 

Analyst: MMS 
7/29/2010 3:48:29 PM 

SM2540C MOD: TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids 905 100 mg/L 

Analyst: KS 
7/27/20101:27:00 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 
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LABORATORY ANALYTICAL REPORT 

Client: Hall Environmental 
Project: 1007798 
Lab ID: B10072234-001 

Client Sample ID 1007798-01E Injection Well 

Report Date: 08/02/10 

Collection Date: 07/21/10 08:30 

DaleReceived: 07/23/10 

Matrix: Aqueous 

Result Units Qualifiers RL 
MCL/ 
QCL Method Analysis Date/By 

IGNITABILITY 

Flash Point (Ignltabllity) >200 <F 30 SW 101 OA 07/27/10 10:00 / jh 

CORROSIVITY 
pH of Liquid Waste 7.20 s.u. 0.10 SW9040C 07/30/10 13:00/jh 

REACTIVITY 
Cyanide, Reactive 
Sulfide, Reactive 

ND mg/kg 
ND mg/kg 

0.05 250 SW846Ch7 07/28/1015:40/kjp 
20 500 SW846Ch7 07/27/10 08:00/jh 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-l'O 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

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

Chloride ND mg/L 0.50 
Sulfate ND mg/L 0.50 
Sample ID: LCS LCS 

Chloride 4.996 mg/L 0.50 
Sulfate 10.30 mg/L 0.50 

5 
10 

Batch ID: R39990 Analysis Date: 7/22/2010 10:08:01 AM 

Batch ID: R39990 Analysis Date: 7/22/2010 10:25:25 AM 

99.9 90 110 
103 90 110 

Method: SM 2320B: Alkalinity 
Sample ID: MB MBLK Batch ID: R40069 Analysis Date: 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: MB MBLK Batch ID: R40101 Analysis Date: 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: MB MBLK Batch ID: R40101 Analysis Date: 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: 80PPMLCS LCS Batch ID: R40069 Analysis Date: 

Alkalinity, Total (As CaC03) 79.68 mg/L Ca 20 80 0 99.6 96.5 104 

Sample ID: LCS LCS Batch ID: R40101 Analysis Date: 

Alkalinity, Total (As CaC03) 79.04 mg/L Ca 20 80 0 98.8 96.5 104 

Sample ID: LCS2 LCS Batch ID: R40101 Analysis Date: 

Alkalinity, Total (As CaC03) 80.04 mg/L Ca 20 80 0 100 96.5 104 

7/27/2010 3:12:00 PM 

7/29/2010 1:50:25 PM 

7/29/2010 7:15:22 PM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

QA/QC SUMMARY REPORT 
lient: 
roject: 

Western Refining Southwest, Inc. 
Injection WeU 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: 1007798-01a msd MSD Batch ID: R40039 Analysis Date: 7/26/2010 3:14:17PM 

Benzene 20.66 ug/L 1.0 20 0 103 75.7 118 4.07 15 

Toluene 18.33 ug/L 1.0 20 0 91.7 80.1 114 11.4 15 

Chlorobenzene 19.79 pg/L 1.0 20 0 99.0 81.5 112 4.43 15 

1,1-Dichloroethene 23.26 pg/L 1.0 20 0 116 77.4 132 8.74 17.8 

Trichloroethene (TCE) 19.19 pg/L 1.0 20 0 95.9 61.1 121 3.92 19.8 

Sample ID: b2 MBLK Batch ID: R40039 Analysis Date: 7/26/2010 9:32:51 AM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTI3E) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 
1 -Methylnaphtha lene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone , ND pg/L 10 
Kromobenzene 

IPromodichloromethane 

ND pg/L 1.0 Kromobenzene 

IPromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 1.0 

2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 

1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 

1,4-Dlchlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

alificrs: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b2 MBLK 
2,2-Dichloropropane ND ug/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 

Hexachtorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 

tert-Bulylbenzene ND pg/L 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: bS MBLK 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1,0 
Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 
Bronnoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

Batch ID: R40039 Analysis Date: 7/26/2010 9:32:51 AM 

Batch ID: R40039 Analysis Date: 7/26/2010 7:37:36 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

QA/QC SUMMARY REPORT 
lient: 
roject: 

Western Refining Southwest, Inc. 
Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b6 MBLK 

2-Butanone ND ug/L 10 

Carbon disulfide ND ug/t- 10 

Carbon Tetrachloride ND ug/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND ug/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 1.0 

2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dlbromo-3-ch!oropropane ND pg/L 2.0 

Dlbromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 

1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg'L 1.0 

1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethana ND pg/L 1.0 

J \ , 1 -Dichloroethane 

M, 1 -Dichloroethene 

1,2-Dichloropropane 

ND pg/L 1.0 J \ , 1 -Dichloroethane 

M, 1 -Dichloroethene 

1,2-Dichloropropane 

ND pg/L 1.0 
J \ , 1 -Dichloroethane 

M, 1 -Dichloroethene 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/L 3.0 
n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 

tert-Butylbenzene ND pg/L 1.0 

1,1,1,2-Tetrachtoroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

ft 

Batch ID: R40039 Analysis Date: 7/28/2010 7:37:36 PM 

allflers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-W 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b6 MBLK Batch ID: R40039 Analysis Date: 7/26/2010 7:37:36 PM 

Trichloroethene (TCE) ND ug/L 1.0 

Trich lorof 1 uorometh ane ND ug/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 

Vinyl chloride ND Mg'L 1.0 

Xylenes, Total ND M9/L 1.5 

Sample ID: 100nglcs LCS Batch ID: R40039 Analysis Date: 7/26/2010 10:25:19 AM 

Benzene 19.06 pg/L 1.0 20 0 95.3 82.4 116 

Toluene 22.82 pg/L 1.0 20 0 114 89.5 123 

Chlorobenzene 21.00 pg/L 1.0 20 0 105 87.8 120 
1,1-Dichloroethene 21.41 pg/L 1.0 20 0 107 90.3 138 
Trichloroethene (TCE) 17.98 pg/L 1.0 20 0 89.9 64 129 
Sample ID: 1007798-01 a ms MS Batch ID: R40039 Analysis Date: 7/26/2010 2:48:10 PM 

Benzene 19.84 pg/L 1.0 20 0 99.2 75.7 118 
Toluene 20.55 pg/L 1.0 20 0 103 80.1 114 

Chlorobenzene 20.69 pg/L 1.0 20 0 103 81.5 112 
1,1-Dichloroethene 21.32 pg/L 1.0 20 0 107 77.4 132 
Trichloroethene (TCE) 18.45 pg/L 1.0 20 0 92.3 61.1 121 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-23145 MBLK 

Acenaphthene ND pg/L 10 

Acenaphthylene ND ug/L 10 
Aniline ND pg/L 10 

Anthracene ND pg/L 10 

Azobenzene ND pg/L 10 

Benz(a)anthracene ND pg'L 10 

Benzo(a)pyrene ND pg/L 10 

Benzo(b)fluoranthene ND pg/L 10 

Benzo(g,h,i)perylene ND pg/L 10 

Benzo(k)fluoranthene ND pg/L 10 

Benzoic acid ND pg/L 20 

Benzyl alcohol ND pg/L 10 
Bis(2-chloroethoxy)methane ND pg/L 10 

Bis(2-chloroethyl)ether ND pg/L 10 

Bis(2-chloroisopropyl)ether ND pg/L 10 

Bis{2-ethylhexyl)phthalate ND pg/L 10 

4-Bromophenyl phenyl ether ND pg/L 10 

Butyl benzyl phthalate ND pg/L 10 

g&rbazole < ND pg/L 10 

|MShloro-3-rnethvlphenol ND pg/L 10 

4-Chloroaniline ND pg/L 10 

2-Chloronaphthalene ND pg/L 10 
2-Chlorophenol ND pg/L 10 

4-Chlorophenyl phenyl ether ND pg/L 10 

Chrysene ND pg/L 10 

Dl-n-butyl phthalate ND pg/L 10 

Di-n-octyl phthalate ND pg/L 10 

Dibsnz(a,h)anthracene ND pg/L 10 

Dibenzofuran ND pg/L 10 

1,2-Oichlorobenzene ND pg/L 10 
1,3-Dichlorobenzene ND pg/L 10 

1,4-Dichlorobenzene ND pg/L 10 
3,3'-Dichlorobenzldine ND pg/L 10 
Diethyl phthalate ND pg/L 10 

Dimethyl phthalate ND pg/L 10 

2,4-Dichlorophenol ND pg/L 20 
2,4-Dimethylphenol ND pg/L 10 

4,6-Dinitro-2-methylphenol ND pg/L 20 

2,4-Dlnitrophenol ND pg/L 20 

2,4-Dinitrotoluene ND pg/L 10 

2,6-Dinitrotoluene ND pg/L 10 

Fluoranthene ND pg/L 10 

Fluorene ND pg/L 10 

Hexa chlorobenzene ND pg/L 10 

liners: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: 2314$ Analysis Date: 7/28/201012:10:57 PM 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 6 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-JO 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Quat 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-23145 MBLK Batch ID: 23145 Analysis Date: 7/28/2010 12:10:57 Ph 

Hexachlorobutadiene ND ug/L 10 

Hexachlorocyclopentadiene ND ug/L 10 
Hexachloroethane ND pg/L 10 

lndeno(1,2,3-cd)pyrene ND ug/L 10 

Isophorone ND pg/L 10 

2-Methylnaphthalene ND pg/L 10 
2-Methylphenol ND pg/L 10 

3+4-Methylphenol ND pg/L 10 
N-Nitrosodi-n-propylamlne ND pg/L 10 

N-Nltrosodlmethylamine ND pg/L 10 

N-Nltrosodlphenylamine ND pg/L 10 

Naphthalene ND pg/L 10 
2-Nitroaniline ND pg/L 10 

3-Nilroaniline ND pg/L 10 
4-Nltroanillne ND pg/L 10 

Nitrobenzene ND pg/L 10 

2-Nitrophenol ND pg/L 10 
4-Nitrophenol ND pg/L 10 

Pentachlorophenol ND pg/L 20 
Phenanthrene ND pg/L 10 
Phenol ND pg/L 10 
Pyrene ND pg/L 10 

Pyridine ND pg/L 10 

1,2,4-Trichlorobenzene ND pg/L 10 

2,4,5-Trichiorophenol ND pg/L 10 

2,4,6-Trichlorophenol ND pg/L 10 

Sample ID: lcs-23145 LCS Batch ID: 23146 Analysis Date: 7/28/2010 12:41:12 PM 

Acenaphthene 55.44 ug/L 10 100 0 65.4 29.3 113 
4-Chloro-3-methylphenol 145.2 pg/L 10 200 0 72.6 23.3 123 
2-Chlorophenol 107.1 pg/L 10 200 0 53.5 23.9 112 
1,4-Dichlorobenzene 48.70 pg/L 10 100 0 48.7 16,5 106 
2,4-Dinitrotoluene 55.86 pg/L 10 100 0 55.9 27.7 126 
N-Nitrosodi-n-propylamine 55.72 pg/L 10 100 0 55.7 25.9 113 
4-Nltrophenol 42.36 pg/L 10 200 0 21.2 13.2 76.7 
Pentachlorophenol 62.22 pg/L 20 200 0 31.1 22.4 121 
Phenol 75.82 pg/L 10 200 0 37.9 15.3 68.3 
Pyrene 69.98 ug/L 10 100 0 70.0 23.5 119 
1,2,4-Trichlorobenzene 55.30 pg/L 10 100 0 55.3 23 107 
Sample ID: lcsd-23145 LCSD Batch ID: 23145 Analysis Date; 7/28/2010 1:11:30 PM 

Acenaphthene 67.22 pg/L 10 100 0 67.2 29.3 113 19.2 30.5 
4-Chloro-3-methylphenol 165.0 pg/L 10 200 0 82.5 23.3 123 12.8 28.6 
2-Chlorophenol 122.1 pg/L 10 200 0 61.1 23.9 112 13.1 107 
1,4-Dlchlorobenzene 55.38 pg/L 10 100 0 55.4 16.5 106 12.8 62.1 
2,4-Dinitrotoluene 70.84 pg/L 10 100 0 70.8 27.7 126 23.6 14.7 R 

Qualifiers.' 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: lcsd-23145 LCSD Batch ID: 23146 Analysis Date: 7/2B/20101:11:30 PM 

N-Nltrosodi-n-propylarnlne 63.60 pg/L 10 100 0 63.6 25.9 113 13.2 30.3 

4-Nitrophenol 52.54 Mg/L 10 200 0 26.3 13.2 76.7 21.5 36.3 

Pentachlorophenol 69.78 M9/L 20 200 0 34.6 22.4 121 11.5 49 
Phenol 86.12 M9/L 10 200 0 43.1 15.3 68.3 12.7 52.4 

Pyrene 83.48 ug/L 10 100 0 83.5 23.5 119 17.6 16.3 R 
1,2,4-Trichlorobenzene 55.46 pg/L 10 100 0 55.6 23 107 0.289 36.4 

Method: EPA Method 7470: Mercury 

Sample ID: MB-23144 MBLK Batch ID: 23144 Analysis Date: 7/26/2010 5:21:09 PM 

Mercury ND mg/L 0.00020 

Sample ID: LCS-23144 LCS Batch ID; 23144 Analysis Date: 7/26/2010 5:22:57 PM 

Mercury 0.005269 mg/L 0.00020 0.005 0 105 80 120 

Sample ID: LCS-23144 LCS Batch ID: 23144 Analysis Date: 7/26/2010 5:24:46 PM 

Mercury 0.005365 mg/L 0.00020 0.005 0 107 80 120 1.79 0 

Method: 

Sample ID: 

Arsenic 

^PHmlum 

Calcium 

Chromium 

Lead 

Magnesium 

Potassium 

Selenium 

Silver 

Sodium 

Sample ID: 

Arsenic 
Barium 
Cadmium 

Calcium 
Chromium 
Lead 

Magnesium 

Potassium 

Selenium 

Silver 

Sodium 

EPA 601 OB: Total Recoverable Metals 

MB-23130 

LCS-23130 

MBLK Batch ID: 23130 Analysis Date 

ND mg/L 0.020 
ND mg/L 0.020 
ND mg/L 0.0020 

ND mg/L 1.0 
ND mg/L 0.0060 

ND mg/L 0,0050 

ND mg/L 1.0 
ND mg/L 1.0 
ND mg/L 0.050 
ND mg/L 0.0050 

ND mg/L 1.0 

LCS Batch ID: 23130 Analysis Date: 

0.4835 mg/L 0.020 0.5 0 96.7 80 120 
0.4589 mg/L 0.020 0.5 0 91.8 80 120 
0.4703 mg/L 0.0020 0.5 0 94.1 80 120 
50.30 mg/L 1.0 50 0 101 80 120 
0.4661 mg/L 0.0060 0.5 0 93.2 80 120 
0.4658 mg/L 0.0050 0.5 0 93.2 80 120 
52.35 mg/L 1.0 50 0 105 80 120 
55.81 mg/L 1.0 50 0.0462 112 80 120 
0.4724 mg/L 0.050 0.5 0 94.5 80 120 
0.4872 mg/L 0.0050 0.5 0 97.4 80 120 
54.98 mg/L 1.0 50 0 110 60 120 

7/29/2010 3:15:05 PM 

lifters: 

E Estimated value 

•J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 
PageS 
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Hall Environmental Analysis Laboratory, Inc. Date: 09-Aug-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 3rd QTR 7/21/10 Work Order: 1007798 

Analyte Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: SM2640C MOD: Total Dissolved Solids 

Sample ID: MB-23142 MBLK Batch ID: 23142 Analysis Date: 7/27/20101:27:00 PM 

Total Dissolved Solids ND mg/L 20.0 

Sample ID: LCS-23142 LCS Batch ID: 23142 Analysis Date: 7/27/20101:27:00 PM 

Total Dissolved Solids 1014 mg/L 20.0 1000 0 101 80 120 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits 
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ENERGY 

# 

QA/QC Summary Report 

Client: Hall Environmental 

Project: 1007798 

Report Date: 08/02/10 

WorkOrder : B10072234 

Analyte Count Result Units RL %REC LowLimit HighLimit RPD RPDLimit Qual 

Method: SW1010A 

Sample ID: LCS-R18133B 

Flash Point (Ignltabllity) 

Sample ID: LCSD-R1S1335 

Flash Point (Ignitabllity) 

Laboratory Control Sample 
90.0 °F 

Run: PENSKY MARTEN CLOSED C 

30 100 98 102 

Laboratory Control Sample Duplicate Run: PENSKY MARTEN CLOSED C 
90.0 «F 30 100 98 102 

Batch: R151335 

07/27/10 10:00 

07/12/1011:00 

Qualif iers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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QA/QC Summary Report 
Client: Hall Environmental 

Project: 1007798 

Report Date: 08/02/10 

WorkOrder: B10072234 

Analyte Count Result Units RL %REC LowLimit HighLimit RPD RPDLimit Qual 

Method: 8W846Ch7 Batch: 478S0 

Sample ID: MB-4789C Method Blank Run: AUTOAN201-B_100728B 07/28/10 15:42 

Cyanide, Reactive ND mg/kg O.OS 

Method: SW846 Ch 7 Batch: R151368 

Sample ID: MB-R151368 Method Blank Run: MISC-HZW_100727B 07/27/10 08:00 

Sulfide, Reactive ND mg/kg 10 

Sample ID: LCS-R151368 Laboratory Control Sample Run: MISC-HZWJ00727B 07/27/10 08:00 

Sulfide, Reactive 24 mg/kg 20 82 50 150 

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit. 

17 



QA/QC Summary Report 
Client: Hall Environmental 

Project: 1007798 

Report Date: 08/02/10 

Work Order: B10072234 

Analyte Count Result Units RL VcflEC LowLimit HighLimit RPD RPDLimit Qual 

Method: SW9040C Analytical Run: PH METERJ00730B 

Sample ID: ICV Initial Calibration Verification Standard 07/30/10 13:00 

pH of Liquid Waste 4.02 s.u. 0.10 100 98 102 

Method: SW9040C 

Sample ID: B1007207S-001ADUP 

pH of Liquid Waste 
Sample Duplicate 

ND s.u. 0.10 

Run: PH METER_100730B 

Batch: R151564 

07/30/1013:00 

10 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
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Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 

Work Order Number 1007798 Received by: TLS 

.Sample ID labels checked by: 

7/22/2010 

Checklist completed by: 
Signature "4 

Matrix: 

Dite \ 

Carrier name: UPS 

Initials 

Shipping container/cooler in good condition? Yes N o D Not Present • 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present • Not Shipped • 

Custody seals Intact on sample bottles? Yes a N o D N/A • 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for Indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 N o D Number of preserved All samples received within holding time? 

• Yes 0 No • 
bottles checked for 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 No • pH: 

Water - Preservation labels on bottle and cap match? Yes 0 N o D N/A • 1/ 
Water • pH acceptable upon receipt? Yes 0 N o D N/A • <2 >1'2 unless noted 

below. 
Container/Temp Blank temperature? 3.6° <6° C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: ^ Regarding: 

Comments: 

Corrective Action 
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• • H A L L 
U U EMVJRONMEJVTAL 
r-fl-i A N A L Y S I S 
• M L A B O R A T O R Y 

COVER LETTER 

Monday, November 15,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 4th QTR 10-25-10 

Dear Cindy Hurtado: 
Order No.: 1010B70 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 10/27/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmentai.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

" Andy Freerrian, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE • Suite • • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www. hallenvir-onmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1010B70 
Project: Injection Well 4th QTR 10-25-10 
Lab ID: 1010B70-01 

Client Sample ID: Injection Well 
Collection Date: 10/25/2010 10:20:00 AM 
Date Received: 10/27/2010 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: SRM 
Chloride 240 5.0 mg/L 50 11/3/20101:44:46 AM 

Sulfate 48 5.0 mg/L 10 11/3/2010 1:27:22 AM 

EPA METHOD 7470: MERCURY Analyst: E L S 
Mercury 0.00030 0.00020 mg/L 1 11/3/2010 12:38:32 PM 

EPA 6010B: TOTAL R E C O V E R A B L E METALS Analyst: RAGS 
Arsenic ND 0.020 mg/L 1 11/2/2010 11:43:19 AM 
Barium 0.33 0.020 mg/L 1 11/2/2010 11:43:19 AM 
Cadmium ND 0.0020 mg/L 1 11/2/2010 11:43:19 AM 

Calcium 97 1.0 mg/L 1 11/2/2010 11:43:19 AM 
Chromium ND 0.0060 mg/L 1 11/2/2010 11:43:19AM 

Lead ND 0.0050 mg/L 1 11/2/2010 11:43:19 AM 
Magnesium 21 1.0 mg/L 1 11/2/2010 11:43:19 AM 
Potassium 4.7 1.0 mg/L 1 11/2/201011:43:19AM 
Selenium ND 0.050 mg/L 1 11/2/2010 11:43:19 AM 
Silver ND 0.0050 mg/L 1 11/2/2010 11:43:19 AM 
Sodium 220 5.0 mg/L 5 11/7/2010 1:38:03 PM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Acenaphthene ND 50.0 pg/L 1 11/1/20101:08:54 PM 
Acenaphthylene ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 
Aniline ND 50.0 ug/L 1 11/1/20101:08:54 PM 
Anthracene ND 50.0 P9/L 1 11/1/20101:08:54 PM 
Azobenzene ND 50.0 

««• 
1 11/1/20101:08:54 PM 

Benz(a)anthracene ND 50.0 ug/L 1 11/1/20101:08:54 PM 
Benzo(a)pyrene ND 50.0 ug/L 1 11/1/2010 1:08:54 PM 
Benzo(b)fluoranthene ND 50.0 MS/L 1 11/1/2010 1:08:54 PM 
Benzo(g,h,i)perylene ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 
Benzo(k)fluoranthene ND 50.0 Mg/L 1 11/1/2010 1:08:54 PM 
Benzoic acid ND 100 ug/L 1 11/1/20101:08:54 PM 
Benzyl alcohol ND 50.0 pg/L 1 11/1/20101:08:54 PM 
Bis(2-chloroethoxy)methane ND 50.0 ug/i- 1 11/1/2010 1:08:54 PM 
Bis(2-chloroethyl)ether ND 50.0 ug/L 1 11/1/20101:08:54 PM 
Bis{2-chloroisopropyl)ether ND 50.0 ug'L 1 11/1/2010 1:08:54 PM 
Bis(2-ethylhexyl)phthalate ND 50.0 pg/L 1 11/1/20101:08:54 PM 
4-Bromophenyl phenyl ether ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 
Butyl benzyl phthalate ND 50.0 pg/L 1 11/1/20101:08:54 PM 
Carbazole ND 50.0 ug/L 1 11/1/20101:08:54 PM 
4-Chloro-3-methylphenol ND 50.0 ug/L 1 11/1/20101:08:54 PM 
4-Chloroaniline ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recoveiy outside accepted recovery limits Page 1 of7 



Hall Environmental Analysis Laboratory, Inc. 

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

Lab Order: 10I0B70 Collection Date: 10/25/2010 10:20:00 A M 

Project: Injection Well 4th QTR 10-25-10 Date Received: 10/27/2010 

Lab ID: 1010B70-01 Matr ix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chloronaphthalene ND 50.0 ug/L 1 11/1/20101:08:54 PM 

2-Chlorophenol ND 50.0 ug/L 1 11/1/20101:08:54 PM 

4-Chlorophenyl phenyl ether ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Chrysene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Di-n-butyl phthalate ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Di-n-octyt phthalate ND 60.0 pg/L 1 11/1/20101:08:54 PM 

Dibenz(a,h)anthracene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Dlbenzofuran ND 50.0 pg/L 1 11/1/20101:08:54 PM 

1,2-Dichlorobenzene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

1,3-Dichlorobenzene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

1,4-Dichlorobenzene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

3,3'-Dtchloro benzidine ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Diethyl phthalate ND 50.0 ug/L 1 11/1/20101:08:54 PM 

Dimethyl phthalate ND 50.0 pg/L 1 11/1/20101:08:54 PM 

2,4-Dichlorophenol ND 100 pg/L 1 11/1/20101:08:54 PM 

2,4-Dimethylphenol ND 50.0 pg/L 1 11/1/20101:08:54 PM 

4,6-Dlnilro-2-methylphenol ND 100 pg/L 1 11/1/20101:08:54 PM 

2,4-Dinitrophenol ND 100 pg/L 1 11/1/20101:08:54 PM 

2,4-Dinitrotoluene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

2,6-Dlnltrotoluene ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 

Fluoranthene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Fluorene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Hexachiorobenzene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Hexachlorobutadlene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Hexachlorocyclopentadiene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Hexachloroethane ND 50.0 pg/L 1 11/1/20101:08:54 PM 

lndeno{1,2,3-cd)pyrene ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 

Isophorone ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 
2-Methylnaphthalene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

2-Methylphenol ND 50.0 ug/L 1 11/1/2010 1:08:54 PM 
3+4-Methylphenol ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 

N-Nitrosodi-n-propylamine ND 50.0 ug/L 1 11/1/2010 1:08:54 PM 

N-Nitrosodimethylamine ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 

N-Nitrosodiphenylamine ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Naphthalene ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 

2-Nltroaniline ND 50.0 pg/L 1 11/1/20101:08:54 PM 

3-Nitroanillne ND 60.0 pg/L 1 11/1/2010 1:08:54 PM 

4-Nitroaniiine ND 100 pg/L 1 11/1/20101:08:54 PM 
Nitrobenzene ND 50.0 pg/L 1 11/1/20101:08:54 PM 

2-Nltrophenol ND 50.0 pg/L 1 11/1/2010 1:08:54 PM 

4-Nitrophenol ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

M Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

. C L I E N T : Western Refining Southwest, Inc. Client Sample ID : Injection Wel l 

Lat) Order : 1010B70 Collection Date: 10/25/2010 10:20:00 A M 

Project : Injection Wel l 4th QTR 10-25-10 Date Received: 10/27/2010 

Lab I D : 1010B70-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

E P A METHOD 8270C: SEMIVOLATILES Analyst: J D C 
Pentachlorophenol ND 100 pg/L 1 11/1/20101:08:54 PM 
Phenanthrene ND 50.0 pg/L 1 11/1/20101:08:54 PM 
Phenol ND 50.0 pg/L 1 11/1/20101:08:54 PM 
Pyrene ND 50.0 pg/L 1 11/1/20101:08:54 PM 
Pyridine ND 50.0 pg/L 1 11/1/20101:08:54 PM 
1,2,4-Trichlorobenzene ND 50.0 pg/L 1 11/1/20101:08:54 PM 
2,4,5-Trichlorophenol ND 50.0 pg/L 1 11/1/20101:08:54 PM 
2,4,6-Trichlorophenol ND 50.0 pg/L 1 11/1/20101:08:54 PM 

Surr: 2,4,6-Tribromophenol 53.9 17.5-104 %REC 1 11/1/20101:08:54 PM 
Surr: 2-Fluorobiphenyl 38.3 30.9-98.9 %REC 1 11/1/20101:08:54 PM 
Surr: 2-Fluorophenol 32.0 12.4-90.1 %REC 1 11/1/20101:08:54 PM 
Surr: 4-Terphenyl-d14 53.2 43.5-91.9 %REC 1 11/1/20101:08:54 PM 
Surr: Nitrobenzene-d5 40.6 26.2-108 %REC 1 11/1/20101:08:54 PM 
Surr: Phenol-d5 24.9 11.8-73.1 %REC 1 11/1/20101:08:54 PM 

EPA METHOD 8260B: VOLATILES Analyst: MMS 
Benzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Toluene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Ethylbenzene ND 1.0 pg/L 1 10/29/2010 5:02:08 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
1,3,5-Trlmethylbenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Naphthalene ND 2.0 pg/L 1 10/29/2010 5:02:06 PM 
1-Methylnaphthalene ND 4.0 pg/L 1 10/29/2010 5:02:06 PM 
2-Methylnaphthalene ND 4.0 pg/L 1 10/29/2010 5:02:06 PM 
Acetone 340 50 pg/L 5 11/1/2010 8:05:20 PM 
Bromobenzene ND. 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Bromodichloromethane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Bromoform ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Bromomethane ND 3.0 pg/L 1 10/29/2010 5:02:06 PM 
2-Butanone ND 10 pg/L 1 10/29/2010 5:02:06 PM 
Carbon disulfide ND 10 pg/L 1 10/29/2010 5:02:06 PM 
Carbon Tetrachloride ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Chlorobenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Chloroethane ND 2.0 pg/L 1 10/29/2010 5:02:06 PM 
Chloroform ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
Chloromethane ND 3.0 pg/L 1 10/29/2010 5:02:06 PM 
2-Chlorotoluene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 
4-Chlorotoluene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

Qualifiers; 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 3 of7 



Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

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

Lab Order: 1010B70 Collection Date: 10/25/2010 10:20:00 A M 

Project: Injection Well 4th QTR 10-25-10 Date Received: 10/27/2010 

Lab ID: 1010B70-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: MMS 

cis-1,2-DCE ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,2-Dibromo-3-chloropropane ND 2.0 ug"- 1 10/29/2010 5:02:06 PM 

Dibromochloromethane ND 1.0 ug'L 1 10/29/2010 5:02.06 PM 

Dlbromomethane ND 1.0 ug/L 1 10/29/2010 5:02:06 PM 

1,2-Dichlorobenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,3-Dichlorobenzene ND 1.0 ug/L 1 10/29/2010 5:02:06 PM 

1,4-Dichlorobenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

Dtchlorodifluoromethane ND 1.0 pg/L 1 10/29/2010 5:02:08 PM 

1,1-Dichloroethane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,1-Dichloroethene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,2-Drchloropropane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,3-DicWoropropane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

2,2-Dlchloropropane ND 2.0 pg/L 1 10/29/2010 5:02:06 PM 

1,1-Dlchloropropene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

Hexachlorobutadiene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

2-Hexanone ND 10 pg/L 1 10/29/2010 5:02:06 PM 

Isopropylbenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

4-lsopropyltoluene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

4-Methyl-2-pentanone ND 10 pg/L 1 10/29/2010 5:02:06 PM 

Methylene Chloride ND 3.0 pg/L 1 10/29/20105:02:06 PM 

n-Butylbenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

n-Propylbenzene ND 1.0 pg/L 1 10/29/2010 5:02:08 PM 

sec-Butylbenzene ND 1,0 pg/L 1 10/29/2010 5:02:06 PM 

Styrene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

tert-Butylbenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,1,2,2-Tetrachloroelhane ND 2.0 pg/L 1 10/29/2010 5:02:06 PM 

Tetrachloroethene <PCE) ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

trans-1,2-DCE ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 10/29/2010 5:02:08 PM 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,1,1-Trichloroethane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,1,2-Trichloro ethane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

Trichloroethene (TCE) ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

Trichlorofluorornethane ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

1,2,3-Trichloropropane NO 2.0 pg/L 1 10/29/2010 5:02:06 PM 

Vinyl chloride ND 1.0 pg/L 1 10/29/2010 5:02:06 PM 

Xylenes, Total ND 1.5 pg/L 1 10/29/2010 5:02:06 PM 

Surr: 1,2-Dlchloroethane-d4 97.5 77.7-113 %REC 1 10/29/2010 5:02:06 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

4 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1010B70 
Project: Injection Well 4th QTR 10-25-10 
Lab ID: 1010B70-01 

Client Sample ID: Injection Weil 
Collection Date: 10/25/2010 10:20:00 AM 
Date Received: 10/27/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Surr: 4-Bromofluorobenzene 
Surr: Dibromofluoromethane 
Surr: Toluene-d8 

92.2 
101 

97.8 

76.4-106 
91.6-125 
92.3-107 

%REC 
%REC 
%REC 

Analyst: MMS 
1 10/29/2010 5:02:06 PM 
1 10/29/2010 5:02:06 PM 
1 10/29/2010 5:02:06 PM 

SM 2320B: ALKALINITY 
Alkalinity, Total (As CaC03) 
Carbonate 
Bicarbonate 

Analyst: IC 
280 20 mg/LCaC03 1 11/3/2010 3:42:00 PM 
ND 2.0 mg/LCaC03 1 11/3/2010 3:42:00 PM 
280 20 mg/LCaC03 1 11/3/2010 3:42:00 PM 

EPA 120.1: SPECIFIC CONDUCTANCE 
Specific Conductance 1400 0.010 umhos/cm 

Analyst: IC 
11/3/2010 3:42:00 PM 

SM4500-H+B: PH 
PH 7.16 0.100 pH units 

Analyst: IC 
11/3/2010 3:42:00 PM 

SM2540C MOD: TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids 982 40.0 mg/L 

Analyst: KS 
11/1/2010 7:37:00 AM 

Qualifier*: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 1010B70 
Project: Injection Well 4th QTR 10-25-10 
Lab ID: 1010B70-02 

Client Sample ID: Trip Blank 
Collection Date: 
Date Received: 10/27/2010 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8280B: VOLATILES Analyst: BDH 
Benzene ND 1.0 ug/L 1 10/28/2010 4:52:05 PM 

Toluene ND 1.0 pg/L 1 10/28/20104:52:05 PM 

Ethylbenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,3,5-Trimethylben2:ene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,2-Dlchloroethane (EDC) ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,2-Dlbromoethane (EDB) ND 1.0 pg/L 1 10/28/20104:52:05 PM 

Naphthalene ND 2.0 pg/L 1 10/28/2010 4:52:05 PM 

1 -Methylnaphthalene ND 4.0 pg/L 1 10/28/2010 4:52:05 PM 

2-Methylnaphthalene ND 4.0 pg/L 1 10/28/2010 4:52:05 PM 

Acetone ND 10 pg/L 1 10/28/2010 4:52:05 PM 

Bromobenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Bromodichloromethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Bromoform ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
Bromomethane ND 3.0 pg/L 1 10/28/2010 4:52:05 PM 

2-Butanone ND 10 pg/L 1 10/28/2010 4:52:05 PM 

Carbon disulfide ND 10 pg/L 1 10/28/2010 4:52:05 PM 

Carbon Tetrachloride ND 1.0 pg/L 1 10/28/20104:52:05 PM 
Chlorobenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Chloroethane ND 2,0 pg/L 1 10/28/20104:52:05 PM 
Chloroform ND 1.0 pg/L 1 10/28/20104:52:05 PM 
Chloromethane ND 3.0 pg/L 1 10/28/20104:52:05 PM 

2-Chlorotoluene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
4-Chlorotoluene ND 1.0 pg/L 1 10/28/20104:52:05 PM 

cis-1,2-DCE ND 1.0 pg/L 1 10/28/20104:52:05 PM 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 10/28/2010 4:52.05 PM 
1,2-Dlbromo-3-chloropropane ND 2.0 pg/L 1 10/28/2010 4:52:05 PM 
Dibrom och lorometha n e ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Dibromomethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
1,2-Dlchlorobenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
1,3-Dichlorobenzene ND 1.0 pg/L 1 10/28/20104:52:05 PM 
1,4-Dichlorobenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
Dlchlorodifluoromethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
1,1-Dlchloroethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
1,1-Dichloroethene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
1,2-Dfchloropropane ND 1.0 pg/L 1 10/28/20104:62:05 PM 
1,3-Dichloropropane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
2,2-Dichloropropane ND 2.0 pg/L 1 10/28/2010 4:52:05 PM 
1,1-Dichloropropene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 
Hexachlorobutadlene ND 1.0 pg/L 1 10/28/20104:52:05 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID : Trip Blank 

Lab O r d e r : I010B70 Collection Date: 

Project : Injection Wel l 4th QTR 10-25-10 Date Received: 10/27/2010 

Lab I D : 1010B70-02 Matrix: TRIP B L A N K 

Analyses Result P Q L Qua l Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: BDH 
2-Hexanone ND 10 pg/L 1 10/28/2010 4:52:05 PM 

Isopropylbenzene ND 1.0 Mg/L 1 10/28/2010 4:52:05 PM 

4-lsopropyltoluene ND 1.0 Mg/L 1 10/28/2010 4:52:05 PM 

4-Methyl-2-pentanone ND 10 ug/L 1 10/28/2010 4:52:05 PM 

Methylene Chloride ND 3.0 pg/L 1 10/28/2010 4:52:05 PM 

n-Butyl benzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

n-Propylbenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

sec-Butylbenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Styrene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

tert-Butylbenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 10/28/2010 4:52:05 PM 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

trans-1,2-DCE ND 1.0 pg/L . 1 10/28/2010 4:52:05 PM 
trans-1,3-Dlchlorppropene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,2,4-Trichlorobenzene ND 1.0 Mg/L 1 10/28/20104:52:05 PM 
1,1,1-Trichloroethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,1,2-Trichloroethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Trichloroethene (TCE) ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

Trichlorofluorornethane ND 1.0 pg/L 1 10/28/2010 4:52:05 PM 

1,2,3-Trichloropropane ND 2.0 pg/L 1 10/28/20104:52:05 PM 

Vinyl chloride ND 1.0 pg/L 1 10/28/20104:52:05 PM 
Xylenes, Total ND 1.5 pg/L 1 10/28/20104:52:05 PM 

Surr: 1,2-Dichloroethane-d4 94.4 77 7-113 %REC 1 10/28/2010 4:52:05 PM 

Surr: 4-Bromofluorobenzene 105 76 4-106 %REC 1 10/28/2010 4:52:05 PM 

Surr: Dibromofluoromethane 98.6 91 6-125 %REC 1 10/28/2010 4:52:05 PM 

Surr: Toluene-d8 102 92 3-107 %REC 1 10/28/2010 4:52:05 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Inorganic non-metals 
Client: Hall Environmental Analysis Laboratory Laboratory ID: LJ28015-001 

Description: 1010B70-01E'lnjection Well Matrix: Aqueous 

late Sarnpled:10/25/2010 1020 

late Received: 10/29/2010 

Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch 
1 (Ignitability) 101 OA 1 11/08/20101730 SAS 46089 

1 (pH) 9040C" 1 10/30/2010 1251 SMH 45478 

1 (Reactive Cya) 7.3.3 1 11/09/20101739 PMM 11/09/2010 1000 

1 (Reactive Sul) 7.3.4 1 11/09/2010 1654 SNM 11/09/2010 1000 

CAS Analytical 
Parameter Number Method Result Q PQL MDL Units Run 

Ignltabllity (Pensky-Martens Closed-Cup) 101 OA >140 " F 1 

pH 9040C 7.04 0.000 0.000 su 1 

Reactive Cyanide 7.3.3 ND 50 mg/kg 1 

Reactive Sulfide 7.3.4 ND 50 mg/kg 1 

PQL = Practical quantitation limit 8 = Detected In the method blank E = Quantitation of compound exceeded Ihe calibration range 
ND •= Not detected at or above the MDL J = Estimated result < PQL and > MDL P » Tha RPD between two GC columns exceeds 40% 
Where applicable, all sell sample analysis are reported on a dry weight basis unless flagged with a "W" N = Recovery Is out of criteria H « Out of holding Ume 

ly Environmental Services, Inc. Page: 4 of 4 
VantagB Point Drive West Columbia. SC 29172 (803)791-9700 Fax (803)791-9111 www.Shealylab.com Level 1 Report v2.1 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-lO 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 4th QTR 10-25-10 Work Order: 1010B70 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qua! 

Method: EPA Method 300.0: Anions 
Sample ID: MB MBLK Batch ID: R41922 Analysis Date: 

Chloride ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R41922 Analysis Date: 

Chloride ND mg/L 0.50 
Sulfate ND mg/L 0.60 

Sample ID: LCS LCS 8atch ID: R41922 Analysis Date: 

Chloride 5.060 mg/L 0.50 5 0 101 90 110 

Sulfate 10.25 mg/L 0.50 10 0 102 90 110 

Sample ID: LCS LCS Batch ID: R41922 Analysis Date: 

Chloride 4.993 mg/L 0.50 5 0 99.9 90 110 

Sulfate 10.05 mg/L 0.50 10 0 101 90 110 

Method: SM 2320B: Alkalinity 
Sample ID: MB MBLK Batch ID: R41937 Analysis Date; 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate' ND mg/L Ca 20 

Sample ID: MB-2 MBLK Batch ID: R41937 Analysis Date: 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: LCS LCS Batch ID: R41937 Analysis Date: 

Alkalinity, Total (As CaC03) 79.92 mg/L Ca 20 80 0 99.9 96.5 104 

Sample ID: LCS-2 LCS Batch ID: R41937 Analysis Date: 

Alkalinity, Total (As CaC03) 79.32 mg/LCa 20 80 0 99.2 96.5 104 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

^^l ient : 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 4th QTR 10-25-10 WorkOrder: 1010B70. 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 6mLrb MBLK 
Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 3.0 

2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 

l^arbon Tetrachloride ND pg/L 1.0 
iWloro benzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 3.0 

2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dlchlorobenzene ND pg/L 1.0 
1,3-Dlchlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 
1,2-Dlchloropropane ND ug/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

Batch ID; R41845 Analysis Date: 10/28/2010 10:12:01 AM 

alificrs; 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 4th QTR 10-25-10 WorXOrder: 1010B70 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: 5mL rb MBLK 
4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND ug/L 3.0 
n-Butylbenzene ND ugA 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 

tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND pg'L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trlchloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 
1,2,3-Trichloropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 
Xylenes, Total ND pg/L 1.5 

Sample ID: 6ml rb MBLK 
Benzene ND pg/L 1.00 
Toluene ND pg/L 1.00 
Ethylbenzene ND pg/L 1.00 
Methyl tert-butyl ether (MTBE) ND pg/L 1.00 
1,2,4-Trimethylbenzene ND pg/L 1.00 

1,3,5-Trimethylbenzene ND pg/L 1.00 
1,2-Dichloroetbane (EDC) ND pg/L 1.00 
1,2-Dibromoethane (EDB) ND pg/L 1.00 
Naphthalene ND pg/L 2.00 
l-Methylnaphthalene ND pg/L 4.00 
2-Methylnaphthalene ND pg/L 4.00 
^ t o n e ND pg/L 10.0 
3romobenzene ND pg/L 1.00 
bromodichloromethane ND pg/L 1.00 
3romoform ND pg/L 1.00 
Jromomethane ND pg/L 3.00 

!-Butanone ND pg/L 10.0 
Carbon disulfide ND pg/L 10.0 
Carbon Tetrachloride ND pg/L 1.00 
Chlorobenzene ND pg/L 1.00 

Chloroethane ND pg/L 2.00 
Chloroform ND pg/L 1.00 

Batch ID: R41846 Analysis Date: 10/28/2010 10:12:01 AM 

Batch ID: R41879 Analysis Date: 10/29/2010 10:04:17 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

P̂ent: 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 4th QTR 10-25-10 Work Order: 1010B70 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit. %RPD RPDLimit Qual 

Method: EPA Method 8280B: VOLATILES 
Sample ID: 6ml rb MBLK 

Chloromethane ND ug/L 3.00 

2-Chlorotoluene ND ugfl- 1.00 

4-Chlorotoluene ND pg/L 1.00 
cis-1,2-DCE ND pg/L 1.00 

cls-1,3-Dichloropropene ND pg/L 1.00 
1,2-Dibromo-3-chloropropane ND pg/L 2.00 

Dibromochloromethane ND pg/L 1.00 
Dibromomethane ND pg/L 1.00 

1,2-Dichlorobenzene ND pg/L 1.00 
1,3-Dichtorobenzene ND pg/L 1.00 

1,4-Dichlorobenzene ND pg/L 1.00 
Dichlorodifluoromethane ND pg/L 1.00 
1,1-Dichloroethane ND pg/L 1.00 
1,1-Dichloroethene ND pg/L 1.00 

1,2-Dichloropropane ND pg/L 1.00 
1,3-Dichloropropans ND pg/L 1.00 

2,2-Dichloropropane ND pg/L 2.00 
1,1 -Dichloropropene ND pg/L 1.00 

rj^kachlorobutadiene ND pg/L 1.00 
Sroxanone ND pg/L 10.0 

Isopropylbenzene ND pg/L 1.00 
4-lsopropyltoluene ND pg/L 1.00 
4-Methyl-2-pentanone ND pg/L 10.0 
Methylene Chloride ND pg/L 3.00 
n-Butylbenzene ND pg/L 1.00 
n-Propylbenzene ND pg/L 1.00 

sec-Butylbenzene ND pg/L 1.00 

Styrene ND pg/L 1.00 

tert-Butylbenzene ND pg/L 1.00 
1,1,1,2-Tetrachloroethane ND pg/L 1.00 
1,1,2,2-Tetrachloroethane ND pg/L 2.00 
Tetrachloroethene (PCE) ND pg/L 1.00 
trans-1,2-DCE ND pg/L 1.00 

trans-1,3-Dichloropropene ND pg/L 1.00 
1,2,3-Trichlorobenzene ND pg/L 1.00 
1,2,4-Trichlorobenzene ND pg/L 1.00 
1,1,1-Trichloroethane ND pg/L 1.00 
1,1,2-Trichloroethane ND pg/L 1.00 
Trichloroethene (TCE) ND pg/L 1.00 

Trichlorofluorornethane ND pg/L 1.00 

1,2,3-Trichloropropane ND pg/L 2.00 
Vinyl chloride ND pg/L 1.00 
Xylenes, Total ND pg/L 1.60 

Sample ID: b6 MBLK 

aii tiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: R41879 Analysis Date: 10/29/201010:04:17 AM 

Batch ID: R41901 Analysis Date: 11/1/2010 4:26:32 PM 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Weil 4th QTR 10-25-10 Work Order: 1010B70 

Analyte Result Units PQL SPKVa SPK ref ; (^%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: bS MBLK 

Benzene ND ug/L 1.0 

Toluene ND ug/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1 -Methylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 3.0 
2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 
Chloromethane ND pg/L 3.0 
2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-ch!oropropane ND pg/L 2.0 

Dibromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichtorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 
2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

Qualiliers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Batch ID: R41901 Analysis Date: 11/1/2010 4:25:32 PM 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

QA/QC SUMMARY REPORT 
puent: Western Refining Southwest, Inc. 

Project: Injection Well 4th QTR 10-25-10 _ Work Order: 1010B70 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b6 MBLK Batch ID: R41901 Analysis Date: 11/1/2010 4:25:32 PM 

4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND M9/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND M9/L 1.0 
sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dlchloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 

igK,3-Trichtoropropane ND pg/L 2.0 
*W iy l chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: 100ng Ics LCS Batch ID: R4184S Analysis Date: 10/28/2010 11:07:07 AM 

Benzene 17.56 pg/L 1.0 20 0 87.8 84.6 109 
Toluene 20.58 pg/L 1.0 20 0 103 81 114 
Chlorobenzene 20.71 pg/L 1.0 20 0 104 85.2 113 
1,1-Dichloroethene 18.74 pg/L 1.0 20 0 93.7 79.6 124 
Trichloroethene (TCE) 16.21 pg/L 1.0 20 0 81.0 78.3 102 
Sample ID: 100ng Ics LCS Batch ID: R41879 Analysis Date: 10/29/2010 10:59:20 AM 

Benzene 18.52 pg/L 1.0 20 0 92.6 84.6 109 
Toluene 20.62 pg/L 1.0 20 0 103 61 114 
Chlorobenzene 19.93 pg/L 1.0 20 0 99.7 85.2 113 
1,1-Dichloroethene 17.62 pg/L 1.0 20 0 88.1 79.6 124 
Trichloroethene (TCE) 18.89 pg/L 1.0 20 0 94.5 78.3 102 
Sample ID: 100ng Ics LCS Batch ID: R41901 Analysis Date: 11/1/2010 3:58:01 PM 

Benzene 18.85 pg/L 1.0 20 0 94.2 84.6 109 
Toluene 21.15 pg/L 1.0 20 0 106 81 114 
Chlorobenzene 20.01 pg/L 1.0 20 0 100 85.2 113 
1,1-Dichloroethene 21.46 pg/L 1.0 20 0 107 79.6 124 
Trichloroethene (TCE) 16.38 ug/L 1.0 20 0 81.9 78.3 102 

A _ 
Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: J5-Nov-10 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 4th QTR 10-25-10 Work Order: 1010B70 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C; Semivolatiles 
Sample ID: mb-24313 MBLK 
Acenaphthene ND pg/L 10.0 
Acenaphthylene ND (jg/i- 10.0 
Aniline ND Mg/i- 10.0 
Anthracene ND pg/L 10.0 
Azobenzene ND ug/L 10.0 
Benz(a)anthracene ND ug/L 10.0 
Benzo(a)pyrene ND pg/L 10.0 
Benzo(b)fluoranthene ND pg/L 10.0 
Benzo(g,h,i)perylene ND pg/L 10.0 
Benzo(k)fluoranthene ND pg/L 10.0 
Benzoic acid ND pg/L 20.0 
Benzyl alcohol ND pg/L 10.0 
Bis(2-chloroethoxy)methane ND pg/L 10.0 
Bis(2-chloroethyl)ether ND pg/L 10.0 
Bis(2-chloroisopropyl)ether ND pg/L 10.0 
Bis(2-ethyfhexyl)phthalate ND pg/L 10.0 
4-Bromophenyl phenyl ether ND pg/L 10.0 
Butyl benzyl phthalate ND pg/L 10.0 
Carbazole ND pg/L 10.0 
4-Chloro-3-methylphenol ND pg/L 10.0 
4-Chloroaniline ND pg/L 10.0 
2-Chloronaphthalene ND pg/L 10.0 
2-Chlorophenol ND pg/L 10.0 
4-Chlorophenyl phenyl ether ND pg/L 10.0 
Chrysene ND pg/L 10.0 
Di-n-butyl phthalate ND pg/L 10.0 
Di-n-octyl phthalate ND pg/L 10.0 
Dibenz(a,h)anthracene ND pg/L 1O.0 
Dibenzofuran ND pg/L 10.0 
1,2-Dichlorobenzene ND pg/L 5.00 
1,3-Dichlorobenzene ND pg/L 10.0 
1,4-Dichlorobenzene ND pg/L 5.00 
3,3'-Dichlorobenzidine ND pg/L 10.0 
Diethyl phthalate ND pg/L 10.0 
Dimethyl phthalate ND pg/L 10.0 
2,4-Dichlorophenol ND pg/L 20.0 
2,4-Dimethylphenol ND pg/L 10.0 
4,6-Dinitro-2-methylphenol ND pg/L 20.0 
2,4-Dinitrophenol ND pg/L 5.00 
2,4-Dlnltrotoluene ND pg/L 5.00 
2,6-Dinitrotoluene ND pg/L 10.0 
Fluoranthene ND pg/L 10.0 
Fluorene ND pg/L 10.0 
Hexachlorobenzene ND pg/L 5.00 

Batch ID: 24313 Analysis Date: 11/1/2010 9:03:09 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-lO 

(^^ient: 
Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 4th QTR 10-25-10 Work Order: 1010B70 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-24313 MBLK Batch ID: 24313 Analysis Date: 11/1/201 

Hexachlorobutadiene ND pg/L 10.0 
Hexachlorocyclopentadiene ND M9/L 10.0 
Hexachloroethane ND pg/L 5.00 

lndeno(1,2,3-cd)pyrene ND Mg/L 10.0 

Isophorone ND M9/L 10.0 
2-Methylnaphthalene ND Mg/L 10.0 

2-Methylphenol ND Mg/L 5.00 
3+4-Methylpheno! ND pg/L 5.00 
N-Nitrosodi-n-propylamine ND Mg/L 10.0 
N-Nitrosodimethylamine ND Mg/L 10.0 

N-Nitrosodiphenylamine ND pg/L 10.0 
Naphthalene ND Mg/L 10.0 
2-Nitroaniline ND pg/L 10.0 
3-Nitroanilins ND pg/L 10.0 

4-Nitroaniline ND pg/L 20.0 

Nitrobenzene ND pg/L 5.00 

2-Nitrophenol ND pg/L 10.0 
4-Nitrophenol ND pg/L 10.0 

^fcntachlorophenol ND pg/L 5.00 
"enanthrene ND pg/L 10.0 

Phenol ND pg/L 10.0 
Pyrene ND pg/L 10.0 
Pyridine ND pg/L 5.00 

1,2,4-Trichlorobenzene ND pg/L 10.0 
2,4,5-Trichlorophenol ND pg/L 10.0 

2,4,6-Trichlorophenol ND pg/L 10.0 

Sample ID: lcs-24313 LCS Batch ID: 24313 Analysis Date: 11/1/2010 

Acenaphthene 61.28 pg/L 10.0 100 0 61.3 31 99.4 
4-Chloro-3-methylphenol 60.38 pg/L 10.0 100 0 60.4 34.3 111 
2-Chlorophenol 59.32 pg/L 10.0 100 0 59.3 24.1 98.7 
1,4-Dichlorobenzene 55.22 pg/L 10.0 100 0 55.2 20.6 85.6 
2,4-Dinitrotoluene 82.90 pg/L 10.0 100 0 82.9 26.6 126 
N-Nitrosodi-n-propylamine 60.08 pg/L 10.0 100 0 60.1 29.2 94.4 
4-Nltrophenol 67.64 pg/L 10.0 100 0 67.6 9.87 86 
Pentachlorophenol 60.88 pg/L 20.O 100 0 60.9 20 97.8 
Phenol 50.20 pg/L 10.0 100 0 50.2 17.5 60.5 
Pyrene 57.70 pg/L 10.0 100 0 57.7 46.8 92.2 
1,2,4-Trichlorobenzene 55.00 pg/L 10.0 100 0 55.0 25.2 92.3 
Sample ID: lcsd-24313 LCSD Batch ID: 24313 Analysis Date: 11/1/2010 1 

Acenaphthene 60.02 pg/L 10.0 100 0 60.0 31 99.4 2.08 30. 
4-Chloro-3-methylphenol 64.00 pg/L 10.0 100 0 64.0 34.3 111 5.82 30.8 
2-Chlorophenol 58.62 pg/L 10.0 100 0 58.6 24.1 98.7 1.19 31 
1,4-Dichlorobenzene 55.38 pg/L 10.0 100 0 55.4 20.6 85.6 0.289 37 
^^Dinitrotoluene 81.68 pg/L 10.0 100 0 81.7 26.6 126 1.48 34.5 

Tjualiflers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 8 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

Client: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Pro jec t : Injection Wel l 4th Q T R 10-25-10 W o r k Orde r ; 1010B70 

Analyte : Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: lcsd-24313 LCSD Batch ID: 24313 Analysis Date: 11/1/2010 10:34:07 AM 

N-Nitrosodi-n-propylamine 58.16 M8/L 10.0 100 0 58.2 29.2 94.4 3.25 30.8 

4-Nitrophenoi 70.12 M9/L 10.0 100 0 70.1 9.87 86 3.60 61.1 

Pentachlorophenol 60.28 pg/L 20.0 100 0 60.3 20 97.8 0.990 64.8 

Phenol 49.38 pg/L 10.0 100 0 49.4 17.5 60.5 1.65 31.4 

Pyrene 60.50 pg/L 10.0 100 0 60.6 46.8 92.2 4.74 29.8 

1,2,4-Trichlorobenzene 55.44 pg/L 10.0 100 0 55.4 25.2 92.3 0.797 30.9 

Method: EPA Method 7470: Mercury 
Sample ID: MB-24361 MBLK Batch ID: 24361 Analysis Date: 11/3/201012:29:29 PM 

Mercury ND mg/L 0.00020 

Sample ID: LCS-24361 LCS Batch ID: 24361 Analysis Date: 11/3/2010 12:31:16 PM 

Mercury 0.005075 mg/L 0.00020 0.005 0 102 80 120 

Sample ID: LCS-24361 LCS Batch ID: 24361 Analysis Date: 11/3/2010 12:33.04 PM 

Mercury 0.005067 mg/L 0.00020 0.005 0 101 80 120 0.168 0 

Method: 
Sample ID: 

Arsenic 
Barium 
Cadmium 

Calcium 
Chromium 
Lead 
Magnesium 
Potassium 

Selenium 

Silver 

Sodium 

Sample ID: 

Arsenic 
Barium 

Cadmium 

Calcium 

Chromium 

Lead 
Magnesium 
Potassium 
Selenium 

Silver 
Sodium 

EPA 601 OB: Total Recoverable Metals 

MB-24343 

LCS-24343 

MBLK Batch ID: 24343 Am 

ND mg/L 0.020 
ND mg/L 0.020 
ND mg/L 0.0020 
ND mg/L 1.0 

ND mg/L 0.0060 
ND mg/L 0.0050 
ND mg/L 1.0 

ND mg/L 1.0 
ND mg/L 0.050 
ND mg/L 0.0050 
ND mg/L 1.0 

LCS Batch ID: 24343 Am 

0.5188 mg/L 0.020 0.5 0 104 80 120 
0.4969 mg/L 0.020 0.5 0 99.4 80 120 
0.5095 mg/L 0.0020 0.5 0 102 80 120 
54.16 mg/L 1.0 50 0 108 80 120 
0.4998 mg/L 0.0060 0.5 0.0012 99.7 80 120 
0.5073 mg/L 0.0050 0.5 0 101 80 120 
54.75 mg/L 1.0 50 0 110 80 120 
57.52 mg/L 1.0 50 0 115 80 120 
0.4797 mg/L 0.050 0.5 0 95.9 80 120 

0.5098 mg/L 0.0050 0.5 0 102 80 120 
58.09 mg/L 1.0 50 0 116 80 120 

Analysis Date: 11/2/2010 11:25:32 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 9 
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Hall Environmental Analysis Laboratory, Inc. Date: 15-Nov-10 

QA/QC SUMMARY REPORT 
ent: 

Project: 

Western Refining Southwest, Inc. 
Injection Well 4th QTR 10-25-10 . Work Order: 1010B70 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
i 

Method: SM2540C MOD: Total Dissolved Solids 
SamplalD: MB-24316 MBLK 

Total Dissolved Solids ND mg/L 20.0 
Sample ID: LCS-24315 LCS 

Total Dissolved Solids 1026 mg/L 20.0 1000 

Batch ID: 24315 Analysis Date: 11/1/2010 7:37:00 AM 

Batch ID: 24316 Analysis Date: 11/1/2010 7:37:00 AM 

10 102 80 120 

f l 
Qualifiers: 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits NC Non-Chlorinated 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits Page 
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Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 

Work Order Number 1010B70 1 

Checklist completed by: CAL 
Signature 

Received by: LCD 

Data 

10/27/2010 

Sample ID labels checked by: 

Matrix: Carrier name UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shipping container/cooler? Yes kl N o D Not Present 

Custody seals Intact on sample bottles? Yes • N o D N/A 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 NoD 
Water - Preservation labels on bottle and cap match? Yes 0 N o D N/A D 

Water - pH acceptable upon receipt? Yes 0 N o D N/A D 

Container/Temp Blank temperature? 1.7° <6° C Acceptable 

0 

Number of preserved 
bottles checked for 
pH: 

Z,: J~ 
/ " <2U> 12)ml9ss noted 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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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 

The objective of HEAL is to achieve and maintain excellence in environmental testing. This is 
accomplished by developing, incorporating and documenting the procedures and policies 
specified by each of our accrediting authorities and outlined in this plan. A laboratory staff that 
is analytically competent, well qualified, and highly trained carries out these activities. An 
experienced management team, knowledgeable in their area of expertise, monitors them. 
Finally, a comprehensive quality assurance program governs laboratory practices and 
ensures that the analytical results are valid, defensible, reproducible, reconstructable and of 
the highest quality. 

HEAL establishes and thoroughly documents its activities to ensure that all data generated 
and processed will be scientifically valid and of known and documented quality. Routine 
laboratory activities are detailed in method specific standard operating procedures (SOP). All 
data reported meets the applicable requirements for the specific method that is referenced, 
ORELAP, TCEQ, EPA, client specific requirements and/or State Bureaus. In the event that 
these requirements are 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 HEAL's 
Standard Operating Procedures (SOP's), EPA methods, Standard Methods 20 t h edition, 
ASTM methods or state specific methods. 

HEAL management ensures that this document is correct in terms of required accuracy, 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 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. 
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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 in all operations. Under no 
circumstance is the willful act or fraudulent manipulation of analytical data condoned. Such 
acts must be reported immediately to HEAL management. Reported acts will be assessed on 
an individual basis and resulting actions could result in dismissal. 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 pressures, which might adversely affect the quality of 
their work; or in the event that they suspect that data quality has been compromised in any 
way. HEAL's Quality Assurance/Quality Control Officer is available if any analyst and/or 
manager wishes to anonymously report any suspected or known breaches in data integrity. 

All proprietary rights and client information at HEAL (including national security concerns) are 
considered confidential. No information 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. ( 

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. 
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4.0 Organization and Responsibility 

Company 

HEAL is accredited in accordance with the 2003 NELAC standard (see NELAC accredited 
analysis list in the appendix), 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, 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, and an inorganic section. Each section has 
a designated manager/technical director. The technical directors report directly to the 
laboratory manager, who oversees all operations. 

Certifications 

ORELAP - NELAC Oregon Primary accrediting authority. 

TCEQ - NELAC Texas Secondary accrediting authority. 

The Arizona Department of Health Services 

The New Mexico Drinking Water Bureau 

The New Mexico Department of Health 

See appendix B-E for copies of current licenses and licensed parameters, or refer to our 
current list of certifications online at www.hallenvironmental.com. 

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

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 with demonstrations of 
capability for each method they perform. Ah Organizational Chart can be found in Appendix A. 

Laboratory Director 

The Laboratory Director is responsible for overall technical direction and business 
leadership of HEAL. The Laboratory Manager, the Project Manager and Quality 
Assurance/Quality Control Officer report directly to the Laboratory Director. Someone with 
a minimum of 7 years of directly related experience and a bachelor's degree in a scientific 
or engineering discipline should fill this position. 

Laboratory Manager/Lead Technical Director 

The Laboratory Manager shall exercise day-to-day supervision of laboratory operations for 
the appropriate fields 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. 

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 with in a reasonable time 
frame. 

In events where employee scheduling or current workload is such that new work cannot be 
incorporated, with out 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. 
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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 good 
laboratory practices and proper techniques are being taught and utilized, assisting in 
overall quality control implementation, and strategic planning for the future of the company. 
Other duties include assisting in establishing laboratory policies which lead to the 
fulfillment of requirements for various certification programs, 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 or complaints that cannot be answered by 
the section managers. 

The Laboratory Manager shall have a bachelor's degree in a chemical, environmental, 
biological sciences, physical sciences or engineering field, and at least five years of 
experience in the environmental analysis of representative inorganic and 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 analytical test methods, for which 
data review is performed, have documented training and/or experience in QA/QC 
procedures and in the laboratory's quality system. The QA/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 internal audits as per the Internal Audit SOP at 
least annually, monitor and trend Corrective Action Reports as per the Data Validation 
SOP, periodically review control charts for out of control conditions and initiate any 
appropriate corrective actions. 

The QA/QCO shall oversee the analysis of proficiency testing in accordance with our 
standards and monitor any corrective actions issued as a result of this testing. 
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The QA/QCO reviews all standard operating procedures and statements of work in order 
to assure their accuracy and compliance to method and regulatory requirements. 

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

Business/Project Manager 

The role of the business/project manager is to act as a liaison between HEAL and our 
clients. The project manager reviews reports, updates clients on the status of projects in-
house, prepares quotations for new work, and is responsible for HEAL's marketing effort. 

All new work is assessed by the project manager and reviewed with the other managers 
so as to not exceed the laboratories capacity. In events where employee scheduling or 
current workload is such that new work cannot be incorporated with out 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 performs 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. 

Section Manager/Technical Directors 

The Section Manager/Technical Directors are full-time members of the staff at HEAL who 
exercise day-to-day supervision of laboratory operations for the appropriate fields 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 validity of the analyses performed 
and the data generated in their sections to ensure reliable data, overseeing training and 
supervising departmental staff, schedule incoming work for their sections and monitor 
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 maintain quality control records including, but not limited to, training 
forms, IDOCs, ADOCPs, MDLs and evaluate laboratory personnel in their Quality Control 
activities. In addition technical directors are responsible for upholding the spirit and intent 
of HEAL's data integrity procedures. 

They are the technical director of the associated section and review analytical data to 
acknowledge that data meets all criteria set forth for good Quality Assurance practices. 
Someone with a minimum of 2 years of experience in the environmental analysis of 
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representative analytes for which HEAL seeks or maintains accreditation 
and a bachelor's degree in a scientific or related discipline should fill this position. 

Health and Safety / Chemical Hygiene Officer 

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

Chemist I, II and III 

Chemists 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. 

Chemists 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. A Chemist reports daily to the section manager and will inform them as to 
material needs of the section specifically pertaining to the analyses performed by the 
chemist. Additional duties may include preparation of samples for analysis, maintenance 
of lab instruments or equipment, cleaning and providing technical assistance to lower level 
laboratory staff. 

The senior chemist in the section may be asked to perform supervisory duties as related to 
operational aspects of the section. The chemist may perform all duties of a lab technician. 

The position of Chemist is a full or part time hourly position and is divided into three levels, 
Chemist I, II, and III. All employees hired into a Chemist position at HEAL must begin as a 
Chemist I and remain there at a minimum of three months regardless of their education 
and experience. Chemist I must have a minimum of an AA in a related field or equivalent 
experience (equivalent experience means years of related experience can be substituted 
for the education requirement). A Chemist I is responsible for analysis, instrument 
operation and data reduction. Chemist II must have a minimum of an AA in a related field 
or equivalent experience and must have documented and demonstrated aptitude to 
perform all functions of a Chemist II. A Chemist II 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. Chemist II 
may also assist Chemist III in method development and, as dictated by their Technical 
Director, may be responsible for the review and/or revision of their method specific SOPs. 
Chemist III must have Bachelors degree or equivalent experience and must have 
documented and demonstrated aptitude to perform all functions of a Chemist III. A 
Chemist III is responsible for all tasks completed by a Chemist I and II as well as advanced 
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data review, non-routine instrument maintenance, assisting their technical director in basic 
supervisory duties and method development. 

Laboratory Technician 

A laboratory technician is responsible for providing support in the form of sample 
preparation, basic analysis, general laboratory maintenance, glassware washing, chemical 
inventories and sample kit preparation. This position can be filled by someone without the 
education and experience necessary to obtain a position as a chemist. 

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 sample 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 sending out samples to the sub-contractors 
along with the review and shipping of field sampling bottle kits. The sample control 
manager acts as a liaison between the laboratory and field sampling crew to ensure that 
the appropriate analytical test is assigned. If a discrepancy is noted the sample control 
manager or sample custodian will contact the customer to resolve any questions or 
problems. The sample control manager is an integral part of the customer service team. 

This position should be filled by someone with a high school diploma and a minimum of 2 
years of related experience and can also be filled by a senior manager. 

Sample Custodians 

Sample Custodians work directly under the Sample Control Manager. They are 
responsible for sample intake into the laboratory and into the LIMS. Sample Custodians 
take orders from our clients and prepare appropriate bottle kits to meet the client's 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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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 organizational 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 training. During this period the 
new personnel shall be introduced to the organization and their responsibilities, as well as 
the policies and procedures of the company. They shall also undergo on the job training 
and shall work with trained staff. They will be shown required tasks and be observed while 
perfonming them. 

When utilizing staff undergoing training, appropriate supervision shall be dictated and 
overseen by the appropriate section technical director. Prior to analyzing client samples, a 
new employee, or an employee new to a procedure, must meet the following basic 
requirements. The SOP and Method for the analysis must be read and signed by the 
employee indicating that they read, understood and intend to comply with the requirements 
of the documents. The employee must undergo documented training. Training is 
conducted by a senior analyst familiar with the procedure and overseen by the section 
Technical Director. This training is documented by any means deemed appropriate by the 
trainer and section Technical Director, and kept on file in the employees file located in the 
QA/QCO's office. The employee must perform a successful Initial Demonstration of 
Proficiency (IDOC). See Appendix H 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 tp determine at which point the 
employee can begin to perform the test unsupervised. A Certification to Complete Work 
Unsupervised (see Appendix H) is them filled out by the employee and technical director. 

All IDOCs shall be documented through the use of the certification form which can be 
found in Appendix H. 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 
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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 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 performance is 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 repeat the test for all parameters that failed to meet 
criteria. Repeat failure, however, confirms a 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 interest. 

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

At least once per year an ADOCP must be completed by: the acceptable performance of a 
blind sample (this is typically done using a PT sample but can be a single blind sample to 
the analyst), by performing another IDOC, or by summarizing the data of four consecutive 
laboratory control samples with acceptable levels of precision and accuracy (these limits 
are those currently listed in the LIMS for an LCS using the indicated test method.) 
ADOCPs are documented using a standard form and are kept on file in each analysts 
employee folder. 

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 turn around time is 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 either analyst specific employee folders in the QA/QCO Office 
or in the current years group training folder, also located 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, understood and agreed to 
perform the most recent version of the document. 
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.0 Receipt and Handling of Samples 

Sampling 

Procedures 

HEAL does not provide field sampling for any projects. Sample kits are prepared and 
provided for clients upon request. The sample kits contain the appropriate sampling 
containers (with a preservative when necessary), labels, blue ice (Theuseofbiueice'by 
anyone except HEAL personnel Is discouraged because it generally does not maintain the appropriate temperature of 
the sample. If blue ice is used, it should be completely frozen at the time of use, the sample should be chilled before 
packing, and special notice taken at sample receipt to be certain the required temperature has been maintained ), a 
cooler, chain-of-custody forms, plastic bags, bubble wrap, and any special sampling 
instructions. Sample kits are reviewed prior to shipment for accuracy and completeness. 

Containers 

Containers which are sent out for sampling are purchased by HEAL from a commercial 
source. Glass containers are certified "EPA Cleaned" QA level 1. Plastic containers are 
certified clean when required. These 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 an 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 
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. 
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Sample Custody 

Chain-of-Custody Form 

A Chain-of-Custody (COC) forrn 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, the 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 information. 

There is also a space to record the HEAL ID number assigned to samples after they are 
received. Next to the sample information is a space for the client to 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. Finally, there is a section to track the 
actual custody of the samples. The custody section contains lines for signatures, dates 
and times when samples are relinquished and received. The COC form also includes a 
space to record special sample related instructions, sampling anomalies, time 
constraints, and any sample disposal considerations. 

It is paramount that all COCs arrive at HEAL complete and accurate so that the samples 
can be processed and allocated for testing in a timely and efficient manor. A sample 
chain-of-custody form can be found in Appendix G or on line at 
www.hallenvironmental.com. 

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 
delegates sample custody to HEAL. 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, are 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 ID 
suffix-number. Labels with the HEAL numbers, and tests requested, are generated and 
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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 are reviewed prior to being 
distributed for analysis. 

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

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. 

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 for each 
method 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 t h edition 
Standard Methods. However, proprietary methods for client specific samples are 
sometimes used. The following tables list EPA and Standard Methods Method numbers 
with their corresponding analytes and/or instrument classification. 

Methods Utilized at HEAL 
Drinking Watar(DW) Non-Potable Water (NPW) Solids (S) 

Methodology : Matrix Title of Method! - ; •,../-:..'.&.<?:'\ * • ;. 

120.1 
DW 
NPW "Conductance(Specific Conductance, wohms at 25 ° C)" 

180.1 
DW 
NPW "Turbidity (Nephelometric)" 

200.2 
DW 
NPW 

"Sample Preparation Procedure For Spectrochemical Determination of 
Total Recoverable Elements" 

200.7 
DW 
NPW 

"Determination of Metals and Trace Elements in Water and Wastes by 
Inductively Coupled Plasma-Atomic Emission Spectrometry" 

200.8 
DW 
NPW 

"Determination of Trace Elements in Waters and Wastes by Inductively 
Coupled Plasma-Mass Spectrometry." 

245.1 
DW 
NPW "Mercury (Manual Cold Vapor Technique)" 

300.0 
ow 
NPW 
S 

"Determination of Inorganic Anions by Ion Chromatography" 

413.2 
NPW 
S "Oil and Grease" 

418.1 
NPW 
S "Petroleum Hydrocarbons (Spectrophotometric, Infrared)" 

504.1 
DW "EDB, DBCP and 123TCP in Water by Microextraction and Gas 

Chromatography" 
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1 
'505 

DW "Analysis of Organohalide Pesticides and Commercial Polychlorinated 
Biphenyl (PCB) Products in Water by Microextraction and Gas 
Chromatography" 

515.1 
DW "Determination of Chlorinated Acids in Water by Gas Chromatography 

with an Electron Capture Detector" 

524.2 
DW "Measurement of Purgeable Organic Compounds in Water by Capillary 

Column Gas Chromatography/Mass Spectrometry" 

531.1 
DW "Measurement of N-Methylcarbomoyloximes and N-Methylcarbamates in 

Water by Direct Aqueous Injection HPLC with Post Column 
Dervivatization" 

547 

DW "Determination of Glyphosate in Drinking Water by Direct-Aqueous 
Injection HPLC, Post-Column Derivatization, and Fluorescence 
Detection" 

552.1 
DW "Determination of Haloacetic Acids and Dalapon in Drinking Water by 

Ion-Exchange Liquid-Solid Extraction and Gas Chromatography with an 
Electron Capture Detector" 

1311 
S 

"Toxicity Characteristic Leaching Procedure" 

1311ZHE S "Toxicity Characteristic Leaching Procedure" 

3005A 
NPW "Acid Digestion of Waters for Total Recoverable or Dissolved Metals for 

Analysis by FLAA or ICP Spectroscopy" 

301 OA 
S 

r~ 
"Acid Digestion of Aqueous Samples and Extracts for Total Metals for 
Analysis by FLAA or ICP Spectroscopy" 

3050B 
S 

"Acid Digestion of Sediment, Sludge, and Soils" 

3510C 
DW 
NPW "Separatory Funnel Liquid-Liquid Extraction" 

3540 
S 

"Soxhlet Extraction" 

3545 
S 

"Pressurized Fluid Extraction(PFE)" 

3665 
NPW 
S "Sulfuric Acid/Permanganate Cleanup" 

5030B NPW "Purge-and-Trap for Aqueous Samples" 

5035 
S "Closed-System Purge-and-Trap and Extraction for Volatile Organics in 

Soil and Waste Samples" 

6010B 
NPW 
S "Inductively Coupled Plasma-Atomic Emission Spectrometry" 

6020 
NPW 
S "Inductively Coupled Plasma-Mass Spectrometry" 

7470A NPW "Mercury in Liquid Waste (Manual Cold-Vapor Technique)" 
7471A S "Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique)" 

8021B 
NPW 
S 

"Aromatic and Halogenated Volatiles By Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors" 

.8015B 
NPW 
S 

"Nonhalogenated Volatile Organics by Gas Chromatography" 
(Gasoline Range and Diesel Range Organics) 
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8015AZ 
s 

"C10-C32 Hydrocarbons in Soil-8015AZ" 

8081A NPW 
S "Organochlorine Pesticides by Gas Chromatography" 

8082 NPW 
S "Polychlorinated Biphenyls (PCBs) by Gas Chromatography" 

8260B 
NPW 
S 

"Volatile Organic Compounds by Gas Chromatography/ Mass 
Spectrometry (GC/MS)" 

8270C 
NPW 
S 

"Semivolatile Organic Compounds by Gas Chromatography/ Mass 
Spectrometry (GC/MS)" 

8310 
NPW 
S "Polynuclear Aromatic Hydrocarbons" 

9045C 
S 

"Soil and Waste pH" 

9060 
NPW 

"Total Organic Carbon" 

9067 
NPW 
S "Phenolics (Spectrophotometric, MBTH With Distillation)" 

9095 
S 

Paint Filter 

Walkley/Black 
S 

FOC/TOC WB 

SM2320 B 
DW 
NPW "Alkalinity" 

SM2540 B 
NPW 

"Total Solids Dried at 103-105° C" 

SM2540 C DW 
NPW "Total Dissolved Solids Dried at 180° C" 

SM2540 D 
NPW 

"Total Suspended Solids Dried at 103-105° C" 

SM4500-H+B DW 
NPW "pH Value" 

SM4500-NH3 
C 

NPW 
S "4500-NH3" Ammonia 

SM4500-Norg 
C 

NPW 
S "4500-Norg" Total Kjeldahl Nitrogen (TKN) 

SM5310 B 
DW 

"5310" Total Organic Carbon (TOC) 

8000B 
NPW 
S "Determinative Chromatographic Separations" 

8000C 
NPW 
S "Determinative Chromatographic Separations" 
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riteria 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 detail the specific procedure 
and equipment utilized as well as the quality requirements necessary to prove the integrity 
of the data. SOPs are reviewed or revised every twelve months or 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 linked under the specific test method. Administrative 
SOPs, which are not linked in the LIMS, are available on desktops throughout the laboratory 
in the link to administrative SOPs folder. 

Each HEAL test method SOP shall include 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; 
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 
operation and calibration. Brief descriptions of the calibration processes for 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, 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 SOP for detailed procedures on this 
calibration procedure. 

Dickson Data Loggers are used to record sample and standard storage refrigerators over 
the weekend when the appropriate staff is not available to record the temperatures. These 
data loggers are shipped back to the manufacturer once a year to be re-calibrated. 

Refrigerators/Freezers 

Each laboratory refrigerator or freezer contains a thermometer capable of measuring to a 
minimum precision of 1°C. The thermometers are kept with the bulb immersed in liquid. 
Each workday, the temperatures of the refrigerators are recorded in a designated logbook to 
insure that the refrigerators are within the required designated range. Samples are stored 
separately from the standards to reduce the risk of contamination. 

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 daily as required and in which ever 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 daily 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 as required by an external provider. 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 pass in order to validate the calibration of the balance. The 
assigned values for the working weights, as well as the daily checks, are recorded in the 
balance logbook for each balance. 

Instrument Calibration 

An instrument calibration is the relationship between the known concentrations of a set of 
calibration standards introduced into an analytical instrument and the measured response 
they produce. Calibration curve standards are a prepared series of aliquots at various 
known concentrations levels from a primary source reference standard. Specific 
mathematical types of calibration techniques are outlined in SW-846 8000B and/or 8000C. 
The entire initial calibration must be performed prior to sample analyses. 

The lowest standard in the calibration curve must be at or below the required reporting limit. 

Refer to the current SOP to determine the 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. 

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 
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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 its corresponding SOP. 

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, 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 
speqific details regarding calibration of the pH probe. 

Other Analytical Instrumentation and Equipment 

The conductivity probe is calibrated as needed and checked daily when in use. 

Eppendorf (or equivalent brands) pipettes are checked gravimetrically prior to use. 

Standards 

All of the source reference standards used are ordered 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 designee. These standards are traceable to the National 
Institute of Standards (NIST). When salts are purchased and used as standards the 
certificate of purity must be obtained from the vendor and filed with the CoAs. 

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 an expiration date. 

As part of the quality assurance procedures at HEAL, analysts strictly adhere to 
manufacture 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 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. 

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 is placed in use, it shall be 
checked for leaks and the date put in use will be written in the instrument maintenance 
logbook. 

HEAL continuously monitors the quality of the reagent water and provides the necessary 
indicators for maintenance of the purification systems in order to assure that the quality of 
laboratory reagent water meets established criteria for all analytical methods. 

Reagent blank samples are also analyzed to ensure that no contamination is present at 
detectable levels. The frequency of reagent blank analysis is typically the same as 
calibration verification samples. Refrigerator storage blanks are stored in the volatiles 
refrigerator for a period of one week and analyzed and replaced once a week. 
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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 item or equipment 
Manufacturer 
Type of Instrument 
Model Number 
Serial Number 
Date received and date placed into service 
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 maintenance needs beyond HEAL instrument 
operator capabilities. 

Refer to the current Maintenance and Troubleshooting SOP for each section in the 
laboratory for further information. 
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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 there after, 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 Appendix H 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 termination 
will be determined on a case by case basis. 

All reported instances of ethical concern will be thoroughly documented and handled in a 
manner sufficient to rectify any breaches in data integrity with an emphasis on preventing 
similar incidences from happening in the future. 
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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 matrix spike in order to 
determine the precision of the test method. A Relative Percent Difference (RPD) is 
calculated as a measure of this precision. Unless indicated in the SOP, the default 
acceptance limit is </= 20%. 

Matrix Spikes and Matrix Spike Duplicates are spiked samples (MS/MSD) that are evaluated 
with a known added quantity of a target compound. This is to help determine the accuracy 
of the analyses and to determine the matrix affects on analyte recovery. A percent recovery 
is calculated to assess the quality of the accuracy. In the event that the acceptance criteria 
is not outlined in the SOP, a default limits of 70-130% will be utilized. When an MSD is 
employed an RPD is calculated and when not indicated in the SOP shall be acceptable at 
</= 30%. 

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. 

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 
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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 and are known amounts of 
standard added to a test portion of a sample as a reference for evaluating and controlling 
the precision and bias of the applied analytical method. Refer to the appropriate Method 
and SOP for guidelines on pass/fail requirements for Internal Standards. 

Proficiency Test (PT) Samples are samples provided by an unbiased third party. They are 
typically analyzed twice a year, or at any other interval defined in the method SOP. They 
contain a pre-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, procedures, 
equipment, facilities and frequency of analysis as used for routine analysis of that analyte. 
When analyzing a PT, HEAL shall employ the same calibration, laboratory quality control 
and acceptance criteria, sequence of analytical steps, number of replicates and other 
procedures as used when analyzing routine samples. 

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. 

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. If a 
value falls outside the appropriate range, immediate evaluation and assessment of the 
procedure is required. Data generated with laboratory control samples that fall outside of 
the established control limits are judged to be generated during an "out-of-control" situation. 
These data are considered suspect and shall be repeated or reported with qualifiers. 
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Control limits should be established and updated according to the requirements of the 
method being utilized. When the method does not specify, and control limits are to be 
generated or updated for a test, the following guidelines shall be utilized. 

Control Limits should be updated periodically and at least annually. The Limits should be 
generated utilizing the most recent 20-40 data values and Control Charts should be printed 
when these limits are updated in the LIMS. 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. Once new Control Limits have been established 
and updated in the LIMS, the printed Control Chart shall be reviewed by the appropriate 
technical director and primary analyst performing the analysis for possible trends and 
compared to the previous Control Charts. The technical director initials the control charts, 
indicating that they have reviewed and determined the updated Limits to be accurate and 
appropriate. These initialed charts are then filed in the QA/QCO office. 

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. 

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 30% 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 difference between the calculated value 
and the actual value of a measurement. The accuracy of a laboratory result is 
evaluated by comparing the measured amount of QC reference material recovered 
from a sample and the known amount added. Control limits can be established for 
each analytical method and sample matrix. Recoveries are assessed to determine 
the method efficiency and/or the matrix effect. 
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Analytical accuracy is expressed as the percent recovery (%R) of an analyte or 
parameter. A known amount of analyte is added to an environmental sample before 
the sample is prepared and subsequently analyzed. The equation used to calculate 
percent recovery is: 

%Recovery = {(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 warning 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 70 to 130% is used unless the specific method dictates 
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, 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 baseline noise. 

The MDL is a measure of the sensitivity of an analytical method. An MDL 
determination (as required in 40CFR part 136 Appendix B) consists of replicate 
spiked samples carried through all necessary preparation steps. The spike 
concentration is three times the standard deviation of three replicates of spikes. At 
least seven replicates are spiked and analyzed and their standard deviation (s) 
calculated. Routine variability is critical in passing the 10 times rule and is best 
achieved by running the MDLs over different days and when possible over several 
calibration events. The method detection limit (MDL) can be calculated using the 
standard deviation according to the formula: 
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MDL = s * t (99%) 

Where t (99%) is the student's t value for the 99% confidence interval. It 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 

The calculated MDL must not be less than 10 times the spiked amount or the study 
must be performed again with a lower concentration. 

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 
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. 

Quality Control Parameter Calculations 

Mean 

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

Average = (S x() / n 

xi = the value x in the I t h 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 
values Xj. The variance, s 2, can be calculated by summing the squares of the 
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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 = f£ (n - average)2 /(n - 1)] % 

Percent Recovery (MS, MSD, LCS and LCSD) 

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 99% confidence interval around the mean 
recovery. 

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 result of a 
measurement that characterizes the dispersion of the values that could reasonably 
be attributed to the measurement. Ultimately uncertainty measurements are used to 
state how good a test result is and to allow the end user of data to properly interpret 
their reported data. All procedures allow for some uncertainty. For most analyses the 
components and estimates of uncertainty are reduced by following well established 
test methods. To further reduce uncertainty, results are generally not reported below 
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the lowest calibration point (PQL) or above the highest calibration point (UQL). 
Understanding that there are many influence 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 estimating the overall uncertainty in the entire analytical 
process by measuring the dispersion 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 LCSs data points. Since it can be 
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(8). 

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

s = Z(*-*)2 

V (n-l) 
Where: s = standard deviation 

x = number in series 
x = calculated mean of series 
n = number of samples taken 

95% confidence = 2xs 

Example: Assuming that after gathering 20 of the most recent LCS results for Bromide, we have 
calculated the standard deviations of the values and achieved a result of 0.0326, our measurement 
uncertainty for Bromide (at 95% confidence = 2 x s) is 0.0652. 
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Calibration Calculations 

1. Response Factor or Calibration Factor: 

RF= ((Ax)(C i3))/((A is)(Cx)) CF=(AX)/(CX) 

a. Average RF or CF 

RFAVE = 2 RFi / n 

b. Standard Deviation 
s = SQRT { [ 2 (RF,- - RFAVE f ] I (n-1) } 

c. Relative Standard Deviation 

RSD = s/RFAVE 

Where: 
A x = Area of the compound 
C x = Concentration of the compound 
AjS = Area of the internal standard 
C|8 = Concentration of the internal standard 
n = number of pairs of data 
RF| = Response Factor (or other determined value) 
RFAVE = Average of all the response factors 
S = the sum of all the individual values 

2. Linear Regression 

y=mx+b 

a. Slope (m) 

m =( nExiVj - (nEXi)*(n£yi)) / (nSxi2 - (SxO2) 

b. Intercept (b) 

b =yAvE - m*(xAVE) 

c. Correlation Coefficient (cc) 

CC (r) ={ SttXi-XaveHyryave))} / { SQRT((Z(xi-Xave)2)*(5:(yi-yi 
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Or 
CC (r) =[(Ew * Swxy) - (Swx * Swy)] / (sqrt( ([(Sw * Swx2) - (Swx * Swx)] * [(Sw 
* Swy2) - (Swy * Swy)])))] 

d. Coefficient of Determination 

COD (r2) = CC*CC 

Where: 
y = Response (Area) Ratio AX/A)S 

x = Concentration Ratio Cx/CjS 

m -~ slope 
b = intercept 
n = number of replicate x,y pairs 
xi =: individual values for independent variable 
yi = individual values for dependent variable 
S - the sum of all the individual values 
Xave = average of the x values 
yaV6 = average of the y values 
w = weighting factor, for equal weighting w=1 

3. Quadratic Regression 

y = ax2 + bx + c 

a. Coefficient of Determination 

COD (r2) =( S(yi-yave)
2 - {[(n-1)/(n-p)] * [Sfrj-Yj)2]}) / S( y i-y a v e)

2 

Where: 
y - Response (Area) Ratio A x/Aj 8 

x = Concentration Ratio Cx/C i s 

a = x 2 coefficient 
b =: x coefficient 
c = intercept 
yi := individual values for each dependent variable 
Xj == individual values for each independent variable 
y a v e = average of the y values 
n = number of pairs of data 
p == number of parameters in the polynomial equation (I.e., 3 for third order, 2 for 
second order) 
Yi = ((2*a*(Cx/Ci8)

A2)-bA2+b+(4*a*c))/(4a) 
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b. Coefficients (a,b,c) of a Quadratic Regression 

a = S(X2y)S(xx)-S(>cy)S(xx2) / S(xx)S( X2x2)-[S(xx2)] 2 

b =S( x y)S(x2x2)-S(x2y)S( x x 2) / S(xx)S( X 2x2) - [S( x x 2) ] 2 

c = [(2yw)/n] - b*[(Zxw)/n] - a*[2(x2w)/n] 

Where: 
n = number of replicate x,y pairs 
x = x values 
y = y values 
w = S"2 / (SS"2/n) 
S(xx) = (2x2w) - [(Sxw)2 / n] 
S(xy, = (Sxyw) - [(Exw)*(Xyw) / n] 
S(xx2) = (£x3w) - [(Exw)*(Sx2w) / n] 
S(X2y) = (Sx2yw) - [(Ex2w)*(£yw) / n] 
S(x2x2) = (Sx 4w)-[(Ex 2w) 2/n] 
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] 
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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 the analyst attention to rectify and 
further checks ensure that all data for that batch is sound. Previous and/or common 
mistakes are stringently monitored throughout the validation process. Data is reported 
using appropriate significant figure criteria. In most cases, two significant digits are 
utilized, but three significant digits can be used in QC calculations. Significant digits are 
not rounded until after the last step of a sample calculation. All final reports undergo a 
review by the laboratory manager, or the project manager or their designee, to provide a 
logical review of all results before they are released to the client. 

If data is to be manually transferred from one medium to another, the transcribed data is 
checked by a peer. This includes data typing, computer data entry, chromatographic data 
transfer, data table inclusion to a cover letter, or when 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 detail 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. 

The 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 project file folder is stored with a hard copy of the report, 
relevant supporting data, and the quality assurance/control worksheets. These folders are 
kept on file and are arranged by project number. Additionally, all electronic data is backed 
up daily on the HEAL main server. The backup includes raw data, chromatograms and 
report documents. Hard copies of chromatograms are stored separately according to the 
instrument and the analysis date. All records and analytical data reports are retained in a 
secure location as permanent records for a minimum period of five years (unless specified 
otherwise in a client contract). Access to archived information shall be documented with 
an access log. Access to archived electronic reports and data will be protected by a 
project manager password. In the event that HEAL transfers ownership or terminates 
business practices, complete records will be maintained or transferred according to the 
client's instructions. 

After issuance, the original report shall remain unchanged. If a correction to the report is 
necessary, then an additional document shall be issued. This document shall have a title 
of "Addendum to Test Report or Correction to Original Report", or equivalent. 
Demonstration of original report integrity comes in two forms. First, the report date is 
included on each page of the final report. Second, each page is numbered in sequential 
order, making the addition or omission of any data page(s) readily detectable. 
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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 Appendix. 

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 steps 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/or sample analysis that lead 
to treating a sample differently from documented procedures shall be documented with a 
corrective action report. The section supervisor and laboratory manager 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 criteria can not be used for reporting 
analytical data unless method specific criteria states otherwise. 

Continuing calibration standards above acceptance criteria can be used to report data so 
long as the failure is isolated to a single standard and the corresponding samples are non-
detect for the failing analyte. 

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

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

Sample duplicates with RPD values outside control limits require supervisor evaluation and 
possible reanalysis. 

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. 
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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 td 
the client whose samples were affected. All Corrective action forms in the LIMS are 
reviewed by the QA/QCO. 
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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. Another method is 
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. 

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 there are PTs 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, facilities and frequency of 
analysis as used for routine analysis of that analyte. When analyzing a PT, HEAL shall 
employ the same calibration, laboratory quality control and acceptance criteria, sequence 
of analytical steps, number of replicates and other procedures as used when analyzing 
routine samples. 

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 seeks 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 no attempt to obtain the assigned value of any PT sample from the PT Provider. 

Internal Audits are performed annually by the QA/QCO in accordance with the current 
Internal Audit SOP. They are performed using the guidelines outlined below: 

The system audit consists of a qualitative inspection of the QA system in the laboratory and 
an assessment of the adequacy of the physical facilities for sampling, calibration, and 
measurement. This audit includes a careful evaluation and review of laboratory quality 
control procedures. Including but 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 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 health and safety, QC activities, resources 

and staff training. 

Findings from management reviews and the actions that arise from them shall be recorded 
and any corrective actions that arise shall be completed in an appropriate and agreed upon 
timescale. 

Complaints 

Complaints from clients are documented and given to the laboratory manager. The lab 
manager shall review the information and contact the client. If doubt is raised concerning 
the laboratories 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 5 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 
include the assessment of measurement systems, data precision and accuracy, and the 
results of performance and system audits. Additionally, they also include significant QA 
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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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3. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. USEPA SW-846, 
3rd Edition, Updates I, II, IIA, IIB, III, December, 1996. 

4. Methods of Soil Analysis: Parts 1 & 2, 2nd Edition, Agronomy Society of America, 
Monograph 9 

5. Diagnosis & Improvement of Saline & Alkali Soils. Agriculture Handbook No. 60, USDA, 
1954 

6. Handbook on Reference Methods for Soil Testing. The Council on Soil Testing & Plant 
Analysis, 1980 and 1992 

7. Field and Laboratory Methods Applicable to Overburdens and Mine Soils. USEPA, EPA-
600/2-78-054, March 1978 

8. Laboratory Procedures for Analyses of Oilfield Waste. Department of Natural Resources, 
Office of Conservation, Injection and Mining Division, Louisiana, August 1988 

9. Soil Testing Methods Used at Colorado State University for the Evaluation of Fertility. 
Salinity and Trace Element Toxicity. Technical Bulletin LT B88-2 January, 1988 

10. Manual of Operating Procedures for the Analysis of Selected Soil. Water, Plant Tissue and 
Wastes Chemical and physical Parameter. Soil, Water, and Plant Analysis Laboratory, 
Dept. of Soil and Water Science, The University of Arizona, August 1989 

11. Sampling Procedures and Chemical Methods in Use at the U.S. Salinity Laboratory for 
Characterizing Salt-Affected Soils and Water. USDA Salinity Laboratory. 

12. Procedures for Collecting Soil Samples and Methods of Analysis for Soil Survey. USDA 
Soil Conservation Service, SSIR No. 1. 

13. Soil Survey Laboratory Methods Manual. Soil Survey Laboratory Staff. Soil Survey 
Investigations Report No. 42, version 2.0, August 1992. 

14. Methods for the Determination of Metals in Environmental Samples. USEPA, EPA-600/4-91-
010, June 1991 

15. The Merck Index. Eleventh Edition. Merck & Co., Inc. 1989. 
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16. Handbook of Chemistry and Physics. 62nd Edition, CRC Press, Inc. 1981-1982. 

17. Analytical Chemistry of PCB's. Erickson, Mitchell D., CRC Press, Inc. 1992. 

18. Environmental Perspective on the Emerging Oil Shale Industry. EPA Oil & Shale Research 
Group. 

19. Polvcvclic Aromatic Hydrocarbons in Water Systems. CRC Press, Inc. 

20. Quality Systems for Analytical Services. Revision 2.2. U.S. Department of Energy, October 
2006. 

21. Manual for the Certification of Laboratories Analyzing Drinking Water, Criteria and procedures 
Quality Assurance Fifth Edition, U.S. Environmental Protection Agency, January 2005. 

22. Technical Notes on Drinking Water Methods, U.S. Environmental Protection Agency, 
October 1994. 
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Appendix A 
# Personnel Chart / Organizational Structure 
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OREGON 
Environmental Laboratory 

Accreditation Program 
Hall Environmental Analysis Laboratory, Inc. 

NM100001 

4901 Hawkins Rd. NE, Suite D 

Albuquerque.NM 87109 

NELAP Recognized 

IS GRANTED APPROVAL BY ORE13 
PERFORM ANALYSES ON 
BELOW; 

INBgR TjHE 290>Ng.LAC STANDARDS, TO 

Air 

?hemlst^/-sC;;,Clfpffi&,4 

AND AS RECORDED IN THE LIST OF APPROVED ANAl 
TECHNIQUES, ANDWELDS V ffeSTINiji 
REVISED AS NECESSARY, 

ACCREEDITED STATUS DfePEh 
PROGRAM AND CONTINUE 

CUSTOMERS ARE URGED TO VERIP.YJH*E L|B|>Rj0)^8. |5^RENT ACCREDITATION STATUS 

CESSFULONGOINSPAKTlPIPATION IN THE 

Irene E. Ronnlng Ph.D. 
Oregon Stale Public Health Laboratory 
ORELAP Administrator 
3160 NW. 229th Ave, Suite 100 
Hllteboro. OR 97124 

ISSUE DATE: 03/01/2010 

EXPIRATION DATE: 02/28/2011 

Certificate No: NM100001 -007 



Oregon 
Environmental Laboratory Accreditation Program 

Department of Agriculture, Laboratory Division 
Department of Environmental Quality, Laboratory Division 
Department of Human Services, Public Health Laboratory 

NELAP Recognized 

ORELAP Fields of Accreditation OHELAPID-, NMIOOOOI 

EPA CODE: NM00036 
Hail Environmental Analysis Laboratory, Inc. certificate: NM100001-007 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Data: 03/01/2010 Expiration Date: 02/28/2011 

1155 Sodium 
1176 Tin 
1180 Titanium 
1185 Vanadium 
1190 Zinc 

/EPA 245.1 3 10036609 Mercury by Cold Vapor Atomtc Absorption 

Analyte Code Analyte 

1098 Mercury 

/ EPA 300.0 10063006 Ion chromatography - anions. 

Analyte Code Analyte 
1576 Chloride 
1730 Fluoride 
1810 Nitrate as N 
1870 Orthophosphate as P 
2000 Sulfate 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

ORELAP ID: NM100001 

EPA CODE: NM00035 

Certificate: NM100Q01 - 007 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of 03/01/2010 (his n3t supercedes all previous lists for this certificate number. 

Customers. PLease verify the current accreditation standing with ORELAP. 

EPA6030B 10153409 Purge and trap for aqueous samples 

Analyte Coda Analyte 
126 Extraction/Preparation 

^EPA 504.1 10083008 EDB/DBCP/TCP micro-extraction, GC/ECD 

Analyte Code Analyte 
4670 
4686 

1,2-Dlbromo-3.chloropropane (OBCP) 
1.2-Dibromoothane (EDB, Etiî cacllbriMrjjdcV) 

/ EPA 624.2 4.1 

Analyte Code 
610S 
6160 
6110 
6165 
4830 
4640 
4670 
6160 
6180 
5165 
6210 
4610 
4635 
4665 
6216 
4616 
4660 
4820 
4636 
4640 
4376 
4386 
4390 
4395 
4400 
4455 
4476 
4676 
4485 
4606 
4646 
4680 
4596 
4766 
4835 
4900 
4960 
4960 
6000 
4976 
4436 
6090 
4440 
6100 
4448 
6116 
6140 

l . l . l ^ fe fa^ to i 
I. yi-Trichloirr-* 

II, 1.2-Trtc f̂flSolfii 
M,i.Di<*fo;oelha'rt« 
l,l-Di^Wroelhylen<j 
1,1-DlbhfonoproporiO 
1.2; 
1.2, 
1.2, 
.1.2,1 

1,2 

2-GMoybfci!ueW , 4 

4-ciil<wtoIuj$|>V." 
Benzene,. 

elhylbenzane 

felaj|e Organic Compounds QC/MS Capillary 

Bromobeflltcino £ j v l * " " > * 
Bromo<Moroitoth|h<e | j j f f \ O \ 
BromodlohloramelriBnê  O " i . . ? ' * ^ * BromodlohlorametriBne.̂  
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodtbromomotharie 
Chloroethane (Ethyl chloride) 
Chloroform 
cls-1,2-Dlchloroethylene 
cls-1,3-DlchtoropropanB 
Dibromomethane (Methylene bromide} 
Ethylbenzene 
Hexachtorobutadlene 
Isopropylbenzene 
Methyl bromide (Bromomethane) 
Methyl chloride (Chloromathane) 
Methyl tert-butyl ether (MTBE) 
Methylene chloride (Dlehloromelhene) 
n-Butylbenzene 
n-Propylbenzene 
seo-Butylber>zene 
Styrene 
tert-Bulylbenzene 
Telrachloroelhy!ene(Perchloroethylene) 
Toluene 
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ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 

EPA CODE; NM00035 

Hall Environmental Analysis Laboratory, Inc. , cerf/wcafe.- NMIOOOOI*OO7 

4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010- Expiration Date: 02/28/2011 

As of 03/01/2010 thi$ ugt supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analyte Code Analyte 
4700 trana-1,2-Dlchloro8thylene 
4685 tran$-1,3-Dlch1oropropylena 
8170 Trichloroethene (Trlchloroalhylena) 
6176 Trtehlorofluoromethane (Fluorotrichloromethana, Freon 11) 
6235 Vinyl chloride 
6260 Xylene (total) 

SM 2320 B 20th ED 20045209 Alkalinity by Titration 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

ORELAP ID: NM100001 

EPA CODE: NM00035 

Certificate: NM100001 - 007 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of 03/01/2010 (his list supercedes all previous lists for this certifIcate number. 
Customers, PLease verify the current accreditation standing with ORELAP. 

Reference 

\/EPA 300.0 

Code Description 

10063006 Ion chromatography - anions. 

Analyte Code Analyte 
1640 
1676 
1730 
1810 
1820 
1640 
1870 
2000 

Bromide 
Chloride 
Fluoride 
Nitrate aa N 
Nitrato-nltfilo Nitrato-nltrito u** f \ 
NltrttaasN^ U t , O | S > 
OrthophosptfatepsP * , —»->-*w^ / ^ 

Analyte Code 
1000 
1005 
1010 
1015 
1020 
1026 
1030 
1036 
1040 
1060 
1070 
1076 
1086 
1090 
1100 
1105 
1126 
1140 
1150 
1166 
1165 
1176 
1180 
3036 
1185 
1190 

Aluminum 
Antlmon' 
Areenlo -
Barium -
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobail 
Iron 
Lead 
Magnesium 

1. v> 

Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of Z2010 this list supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

ORELAP ID: NM100001 

EPA CODE: NM00035 

Certificate: NM100001 -OO7 

EPA 7470A 10165807 

Analyte Code Analyte 

Mercury In Liquid Waste by Cold Vapor Atomic 
Absorption 

1096 Mercury 

v#PA8016B 10173601 Norvhalogenated organics using GC/FID 

Analyte Code Analyte 

/ 

9369 
9408 
8499 

Diesel range organics (DRO) 
Gasoline range organics (GRj 
Motor Oil 

t^/nRtisand Halogenated Volatlles by OC with 
1 D ^ h d p s | C D Purge & Trap 

EPA 8021B 

Analyte Code 
6210 
6216 
4376 
4765 
6240 
6000 
6260 
6140 
6280 

1 .M-TOmelhySSanMia 
1 Ae^a lhy jb f f i zeW 
m a * / / / 8 ^ * * £ r 

ethylbarfee/e i ^ 
m+p-x/lene 
Melh/t/rt-butyle (r [OB) 
o-Xy/er'-

V EPA 8081A fe Pest cldes by GC/ECD 

Analyte Code te 
7355 
7380 
7365 
7026 
7110 
7116 
7105 
7470 
7610 
7616 
7620 
7640 
7530 
7120 
7666 
7690 
7810 

i4,4'-DD^ 
M.4SDOT 

alpha BHC (aipha'Hgi(«chlorocyplpha!(ane) y 
beta-B^C {bB^^exa^lp/oeyCtohexana) ^ ^ ^ ' ^ 

Endosulfan II 
Endosulfan sulfate ' " 
Endrtn 
Endrin aldehyde 
gamma-BHC (Lindane, gamma-HexechlorooyclohexanE) 
Heptechlor 
Heptachlor epoxide 
Methoxychlor 

/ E P A 8082 10179007 PoJychlorinated Blphenyla (PCBs) by GC/ECD 

Anaivte Code Analyte 
8880 Aroclor-1016(PCB.1016) 
8885 Aroclor-1221 (PCB-1221) 
8890 Aroclor-1232 (PCB-1232) 
8895 Aroelor-1242 (PCB-1242) 
8900 Aroclor-1248(POB-1248) 
8905 Aroclor-1264 (PCB-1264) 
6910 Aroctor-1260 (PCB-1260) 

EPA 8280B 10184802 

Analyte Code Analyte 

Volatile Organic Compounds by purge and trap 
GC/MS 

6105 1,1,1,2-Tetrachtoroethsne 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

ORELAP ID: NM100001 

EPA CODE: NM00036 

Certificate: NM100001-007 

Issue Date: 03/01/2010 

As of 03/01/2010 

Expiration Date: 02/28/2011 

this list supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analyte Code Analyte 
6160 
6110 
5166 
4630 
4640 
4670 
6150 
6180 
5165 
6210 
4670 
4585 
4810 
4636 
4655 
5215 
4616 
4660 
4620 
8380 
4885 
4410 
4536 
4860 
6385 
4640 
4010 
4005 
4316 
4376 
4388 
4390 
4395 
4400 
4450 
4455 
4476 
4576 
4465 
4605 
4646 
4860 
4695 
4826 
4766 
4835 
4900 
5240 
4960 
4960 
6000 
4975 
6005 
4435 
6090 
6260 
4440 
6100 
4445 
6115 
6140 

1.1.1- Trichtoroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trtehloro8thane 
1,1-Dichloroelhane 
1,1-Dlchloroathylena 
1.1- Dlchloropropene 
1.2.3- Trichlorobenzene 
1,2,3-TrichIoropropane 
1,2/i-Trichtorobertterie 
1 ^ ^ - T r l m a f t y l b a n z e n f ^ * " ^ ^ ^ * ^ - ^ 
1.2- Dlbromo-3-cMoî ropane (pjfCPlp* a 
1,2-Dibromoelriarte,(eD§:^(hyU9di8r(*ild^ 

BromochlordmeUipna 
BfoWdlchlpfOMeJhana ••. 
Bromoform^? 
Carbondis^lMe 
Carbon (etrSchJorl 
Chlorobenzene ^ 
Chlo/odibromomethan5'"> 
Chioroethane (Ethyl chloride) 
Chtoroform 
cle-1,2-Dlchloro ethylene 
cla-1,3-Dlctiloropropene 
Dlbromomethane (Methylene bromide) 
Dtchlorodlfluoromatlians (Freon-12) 
Ethylbenzene 
Hexachlorobutadlene 
Isopropyl benzene 
m+p-xylana 
Methyl bromide (Bromomelhana) 
Methyl chloride (Chtoromethane) 
Methyl tert-butyl ether (MTBE) 
Methylene chloride (Dlchloromethane) 
Naphthalene 
n-Butylbenzene 
n-Propylbanzene 
o-Xylene 
sec-Butylbenzena 
Styrene 
tert-Bulylbenzene 
Tetrachlorosthylene (Perchloroelhyleno) 
Toluene 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

ORELAP ID; NM100001 

EPA CODE: NMOO035 

Certificate: NM100001 - 007 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of 03/01/2010 thfS list supercedes all previous lists for this certificate number. 

Customers. PLease verify the current accreditation standing with ORELAP. 

Analyte Code Analyte „ 
4700 1rans-1,2-D!ctiloroelhylene 
4686 trans-1,$-Dicrttoropropylen9 
6170 Trichloroethene (Trlchloroalhylene) 
6176 Trichlorofluorornethane (Ruorotrfchtoromethane, Freon 11) 
6235 Vinyl chloride 
6260 Xylene (total) 

EPA8270C 10185806 Semlvolatlle Organic compounds by GC/MS 

Analyte Code Analyte 

6130 
6176 
0195 
6100 
5796 
6800 
6360 
6385 
6400 
6460 
6490 
6412 
6946 
6466 
6660 
6700 
6748 
6826 
6470 
6500 
5500 
6305 
6546 
666S 
6662 
6576 
5580 
6690 
6600 
6586 
6687 
5810 
5830 
6760 
6765 
6780 
6670 
6880 
6866 
6065 
689S 
5805 
6070 
6136 

2-( 
2-( 
2-1 
2-Mb 

t^l^p h f l n o l ; 
i?$&^Methy)plionol 
u^vpicrllprobeozldlne 

>^.|jtroani!)i»\ 
4^romppliahylsbt),t)nyl etlief •. ; 
4-chioro-3 methylphenol 
4-ChfoQMfof1 > " v. ^ 
4-ChtoroMenjfl p h f t W e l t e ^ , ^ ^ ^ 
4-Nilroanlllne\. W P' & * 
4-Nllrophenol v O . ( • . : 
Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobonzono 
Benzo(a)anthracena 
Denzo(a)pyrene 
Benzojg.h.Qperylene 
Benzo(k)fluorenthene 
Bonzolbjfluoranlhone 
Benzofluoranthene 
Benzoic acid 
Benzyl alcohol 
bls(2-Chloroetrioxy)mathane 
bis(2-Chlofoethyl) ether 
bl6(2-Chloro!sopropy)) ether 
Butyl benzyl phthalate 
Carba2o!e 
Chryaene 
OI(2-ethylhexyl) phthalate (blsp-EthylhexylJphthalate, DEHP) 
Dibenzfah) anthracene 
Dlbenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
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ORELAP Fields of Accreditation ORBLAPID: NMIOOOOI 

EPA CODE: NM00035 

Hall Environmental Analysis Laboratory, Inc. certificate: NM100001-007 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of 03/01/2010 this Hat supercedes all previous lists forthls certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analyte Code Analyte 
6026 Dl-n-butyl phthalate 
8200 01-n-octyl phthalate 
6266 Fluoranlhena 
6270 Fluorene 
6276 Hexachlorobenzene 
4836 Hexachlorobutadlene 
6285 Hexachlorooyclopenladlene 
4840 Hexachloroathane 
6316 lndeno(l,2,3-cd) pyrene 

/ EPA 8310 

6616 Phenenthtene 
6666 Pyrene 

x/EPASOeOA 10244801 Total Organic Carbon 

Analyte Code Analyte 
2040 Total organic carbon 

/ S M 2540 C 20th ED 20050004 Total Dissolved Solids 

Analyte Code Analyte 
1855 Residue-filterable (TDS) 

v/5M4600-H+B20thED 20104807 pH by Probe 

Analyte Code Analyte 
1900 PH 

/ S M 4500-NH3 C 20th ED 20106405 Ammonia Nitrogen by Titration 

Analvte Code Analyte 
1616 Ammonia as N 
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ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 

EPA CODE: NM00035 

Hall Environmental Analysis Laboratory, Inc. certificate: NM100001-007 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 ^ 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of 03/01/2010 (Ms list supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

y SM 4500-Norg C 20th ED 20119802 Nitrogen (Organic) by Semi-micro KJeldahl 
Method 

Analyte Code Analyte 
1795 KJeldahl nltroaon-total 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 HawWns Rd. NE, Suite 0 
Albuquerque NM 87109 

ORELAP ID: NM100001 

EPA CODE: NM00035 

Certificate: NM100001 - 007 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of 03/01/2010 thi8 fist supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

5» 

Reference 

^EPASOBOB" 

Code Description 

10135801 Acid Digestion of Sediments, Sludges, and soils 

Analyte Code Analyte 
126 Extraction/Preparation 

/EPA3540C 10140202 Soxhlet Extraction 

Analyte Code Analyte 
128 

A 
ExIradlonrPrep^Mlon 

EPA 3546A Fluid Extraction (PFE) 

Analyte Code 
125 

A EPA 5035 

Anafyfe Code 

e-and-Trap and Extraction 
in Soil and Waste Samples 

126 

vfePA6010B 

Analyte Code 
1000 
1006 
1010 
1015 
1020 
1025 
1030 
1035 
1040 
1060 
1055 
1070 
1078 
1086 
1090 
1100 
1105 
1126 
1140 
1160 
1188 
1166 
1176 
1180 
3035 
1165 
1190 

Ara«nto,\ 
\ B a r ] i ! n i \ \ 

orylltu'm 
Boron 
Cadmium 
Calcluhi ^ 
ChromlurK * / 
Cobalt \ i / f 
Copper * 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nlckol 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 

/EPA 7471A 10166208 

Analyte Code Analyte 

Mercury In Solid Waste by Cold Vapor Atomic 
Absorption 

1096 Mercury 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

4S 0f 03/01/2010 tni6 iiBt supercedes all previous lists for this certificate number. 
Customers. PLease verity the current accreditation standing with ORELAP. 

ORELAP ID: NM100001 

EPA CODE: NM00035 

Certificate: NM100001 -007 

/ EPA8015B 10173601 Non-halogenatad organics using GC/FID 

Analyte Code Analyte 
9369 Diesel range organics (DRO) 
9408 Gasoline range organics (GRO) 
9469 Motor Oil 

/ EPA8021B 10174808 

Analyte Code Analyte 

Aromatic and Halogenated Volatlles by GC with 
PID and/or ECD Purge & Trap 

4375 
4765 
5240 
6000 
6260 
6140 
5260 

7355 
7360 
7365 
7028 
7110 
7115 
7105 
7470 
7610 
7615 
7620 
7540 
7630 
7120 
7666 
7890 
7810 

Benzene 
Ethylbenzene^ 
m+p-xylena^Cf'* 
Molhylte/Wylllhir, 
o-Xylafa 
ToU^ns w / 

DiaWnn \ 
LEndosiflfahi 
^Endosulmn 11 .̂/ . 
Endpsulfamsulfate 
EriWn - x " 
Endnnaldeh' 
gamm 

l aldeh V r -O^ 

Heptachlor epbxli 
Methoxychlor 

EPA 8082 10179007 Polychlorlnated Blphenyls (PCBs) by GC/ECD 

Analyte Code Analyte 
8680 ArodoM016 (PCB-1018) 
8885 Aroclor-1221 (PCB-1221) 
8890 ArocIor-1232 (PCB-1232) 
8895 ArOCtor-1242 (PCB-1242) 
6800 Aroclor-1248 (PCB-1248) 
8908 Aroctor-1264 (PCB-1264) 
8910 Aroclor-1260 (PCB-1280) 

V/EPA8260B 10184802 

Analyte Code Analyte 

Volatile Organic Compounds by purge and trap 
GC/MS 

6105 1,1,1,2-Tetrachlo/oeIhane 
5160 1,1,1-Trlchloroelhane 
8110 1,1,2,2-Tetrachtoroethane 
6166 1,1,2-Trtehlaroelhsne 
4630 1,1-Dlchloroethano 
4640 1,1-Dlchloroathylsne 
4670 1,1-Dlchloropropena 
6160 1,2,3-Trichlorobenzene 
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ORELAP ID: NM1O0001 

EPA CODE: NM0003S 

Certificate: NM100001 - 007 

ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Date: 02/28/2011 

As of 03/01/2010 Ms n$t supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

Analyte Code Analyte 
6180 
6165 
5210 
4570 
4685 
4610 
4636 
4655 
6215 
4616 
4660 
4620 
6380 
4686 
4410 
4S35 
4860 
6385 
4640 
4810 
4095 
4316 
4376 
4365 
4390 
4395 
4400 
4460 
4465 
4476 
4676 
4485 
4605 
4645 
4680 
4695 
4626 
4766 
4835 
4900 
6240 
4950 
4960 
5000 
4975 
6005 
4435 
6090 
6260 
4440 
6100 
4445 
6118 
5140 
4700 
4685 
6170 
5176 
5235 
6260 

1.2.3-Trtchloropropane 
1.2.4-TrtohIorobsnzene 
1,2,4-Trtmethylbenzene 
1p2-Olbromo-3-chIoropropanQ (pBCP) 
1,2-Dibromoethane (EDB, Ethylene dlbromlda) 
1,2-OlchIorabenzene 
1,2-DtehloroBthane (Ethylene dtchlorlda) 
1.2- Dlchloropropsne 
1,3,6-Trlm8ttiylbenzan9 
1.3- Dlchlorobenzene 
1.3- Dlohloropropane'^- "™ 
1.4- Dlchloroba]^ri8 
t^ethylnap1jlhalgn> 
2,2-Dlcrflojj5p{ppanp 
2-Bu 
2-M6J4 

ShlotadWomomatbane V & W , - * . 
CWdroetharfB^Eth^ . -,• m W 
Chloroform V v 

elB- l>^ lchJpJef f ly ie j je^ \s . lk<s* /SS^^^ 
c l s - 1 , 3 ^ l G h l o l p r o > 8 n V ^ C ^ ^ i ^ ^ | 
Dlbromomethsjie (MSIhy]sna bromfdg 
DIchlorodlfluor^etonafFredJtija) S 
Ethylbenzene 
HexaehTorobuladlene 
Isopropytbenzene 
mtp'Xylene 
Methyl bromide (Bromomathane) 
Methyl chloride (Chloromelhane) 
Methyl tert-butyl ether (MTBE) 
Methylene chloride (Dlchloromethana) 
Naphthalene 
n-Bulylbenzene 
n-Propylbenzene 
o-Xylene 
sao-Butylbenzene 
Styrane 
tert-Butylbenzene 
TetrachloroeUiylene(Perchloroethylene) 
Toluene 
trans-1,2-Dlohloroelhylene 
tranG-1,3-Dlchloropropylena 
Trichloroethene (Trlchloroethylene) 
Trtchloronuoromelhane (Fluorotrfchloromethane, Freon 11) 
Vinyl chloride 
Xylene (total) 

Page 12 of 14 



ORELAP ID: NM100001 

EPA CODE: NM00035 

Certificate: NM100001 - 007 

ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque NM 67109 

Issue Date: 03/01/2010 . Expiration Date: 02/28/2011 

4s of 0 3 / 0 1 / 2 0 1 0 this list supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

/EPA8270C 10185805 Semlvolatlle Organic compounds by GC/MS 

Analyte Code Analyte 
6166 
4610 
4616 
4620 
6835 
6840 
OOOO 
6130 
6175 
6185 
6190 
5786 
6800 
6380 
6365 
8400 
6480 
6490 
6412 
5948 
6466 
6660 
6700 
6746 
6626 
6470 
6500 
6600 
6608 
6545 
6566 
5562 
6676 
6680 
5590 
6800 
6686 
6810 
6830 
6760 
5765 
6780 
6870 
6680 
6865 
6065 
6896 
6906 
6070 
6136 
6926 
6200 
6266 
8270 
8275 
4835 
6265 
4840 

(,2,4-TrtchlorobanzenB 
1.2- Otchlorobenzene 
1.3- Dlchtorober>zene 
1.4- Dlchlorobenzene 
2.4.6.Trich!orophenol 
2,4,6-Trfchlorophenol 
2,4-DlclilofophBnol 
2,4-Dlmelhylphenol 
2,4-Dlnitrophei 

2-C$0. ' ropr> A , ^ > ^ ' a ' 
23Met%M1i 

Methyln̂ pJ 

m 

r"2-Me! 
2-Nltn 
2- Nltrj 
3& 
3,3' 
3- N| 
4- 8i 
4-CJ 

NA^naphthena.i 
A&Kapi jwJ^fe 
Ani|irie. ^ x i -
Antrtaeene 
Azobehzjene' 
Benzofa^nlhracerie 
Benzo(a)py«Shc ̂  
Benzotg.h.OperytfSne,,.̂  
Benzo{k)fluoranlhene 
Benzolbjfluoranthena 
Benzoic add 
Benzyl alcohol 
bIs(2.Chloroethoxy)rriethane 
b)3(2-Chloroethyl) elher 
bts(2-Chlofolaopropyl) ether 
Butyl benzyl phthalate 
Cerbazota 
Chryaene 
OlOethylhoxyl) phthalate (bfs(2-Elhylhexyl)phlhat8le, DEHP) 
DlbQnz(a,h) anthracene 
Dlbenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Dt-n-butyl phthalate 
Dl-n-ootyl phthalate 
Fluoranthene 
Fluorane 
Hexachtofob8nzen8 
Hexachlorobutadlene 
Hsxachlorocyclopsntadlene 
Hexachtoroelhane 
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ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 

EPA CODE: NM00035 
Hall Environmental Analysis Laboratory, Inc. certificate: NM100001-007 
4901 Hawkins Rd. NE, Suit© D 
Albuquerque NM 87109 

Issue Date: 03/01/2010 Expiration Date; 02/28/2011 

As of 03/01/2010 faig IM supercedes all previous lists for this certificate number. 
Customers. PLease verify the current accreditation standing with ORELAP. 

. Analyte Code Analyte 
631$ lndono(<,2,3-«i) pyrene 
6320 Isophorone 
S00S Naphthalene 
6016 Nitrobenzene 
8530 n-Nilrosodimethylamlne 
6646 n-NUrogodl'R.propytamlne 
6535 n-Nllrosodlphanylamlne 
6605 Pertachloroptienol 
6615 Phenanlhrene 
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ENVIRONMENT D E P A R T M E N T 
Water & Wastewater Infrastructure 

Development Division 

State of New Mexico 

DRINKING WATER BUREAU RON CURRY 
Secretary BILL RICHARDSON 

Governor 

525 Camino de Los Marquez, Suite 4 
Santa Fe, New Mexico 87505 

Phone (505) 476-8620 • Fax (505) 476-8656 
Toll Free 1-877-654-8720 

Sarah Cottrell 
Deputy Secretary 

www.nmenv.state.nm.us/dwb 
Karen E. Gallegos 

Director 
June 17,201.0 

Andy Freeman 
Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109 

Dear Mr. Freeman: 

The Drinking Water Bureau of the New Mexico Environment Department (NMED-DWB) has 
received and reviewed your NELAP certification /accreditation information from the state of 
Oregon. The documentation is acceptable and your New Mexico certification is now valid 
through February 28, 2011. 

This certification is to perform drinking water analysis in compliance with the Federal Safe 
Drinking Water Act, pursuant to 40CFR Part 141, and the New Mexico Environment Department 
Drinking Water Regulations for the Primary Regulated contaminants, including contaminants as 
listed in your Oregon Scope Accreditation. 

You must advise NMED-DWB of any change in your accreditation by the State of Oregon and 
continue to provide this office with performance evaluation results. You are also required to 
provide evidence of renewal of accreditation by the state of Oregon to continue certification past 
February 28, 2011. 

Laboratories certified by New Mexico can be purged from the list i f there is no evidence that they 
are performing drinking water compliance sample analysis for public water supply systems in 
New Mexico. 

If you haWaTty^questions or require additional information, please contact me at 505-476-8648. 

Oneva Rivera— ~— 
Data/ Lab Coordinator 
oneva.rivera@state.nm.us 



State of Utah 
GARY R HERBERT 

Governor 
GREGORY S BELL 
Lieutenant Governor 

Utah Department of Health 
David N. Sundwall, MD 
Executive Director 

Disease Control and Prevention 
Patrick F. Luedtke, MD, MPH. 
Director Unified State Labs: Public Health 

Bureau of Laboratory Improvement 
David B Mendenhall, MPA. MT (ASCP) 
Bureau Director 

STATE OF UTAH 
DEPARTMENT OF HEALTH 

ENVIRONMENTAL LABORATORY CERTIFICATION PROGRAM 

CERTIFICATION 

is hereby granted to 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Rd. NE 
% Albuquerque NM 87109-4337 

Scope of accreditiation is limited to the 
State of Utah Accredited Fields of Accreditiation 

Which accompanies this Certificate 

Continued accredited status depends on successful 
Ongoing particitpation in the program 

EPA Number: NM00035 
Expiration Date: 2/28/2011 

Director Unified State Laboratories: Public Health 

4431 South 2700 West • Taylorsville, UT 84119 • phone (801) 965-2400 • fax (801) 965-2544 
www.health.utah.gov/els/labimp/ 

UTAH DEPARTMENT OF 

n HEALTH 



State of Utah 
GARY R HERBERT 

Governor 
GREGORYS BELL 
Lieutenant Governor 

3/11/2010 

Utah Department of Health 
David N. Sundwall, MD 
Executive Director 

Disease Control and Prevention 
Patrick F. Luedtke, MD, MPH. 
Director Unified State Laboratories: Public Health 

Bureau of Laboratory Improvement 
David B Mendenhall, MPA, MT (ASCP) 
Bureau Director 

^yBECOffi. 

Hall Environmental Analysis Laboratory, Inc. ID # HEAL 
Andy Freeman EPA ID: NM00035 
4901 Hawkins Rd. NE 
Albuquerque NM 87109-4337 

Director, 

In recognition of your NELAP accreditation and in compliance with the ELCP requirements, the 
laboratory listed is certified for environmental monitoring under the Clean Water Act and authorized to 
perform the following methods, for the analytes and matrix listed: 

Non-Potable Water 
Inorganics and Metals 

300.0 [1893] Bromide 
300.0 [1993] 
300.0 [1993] 
300.0 [1993] 
300.0 [1993] 
300.0(1993] 
300.0 [1993] 
300.0 [1993] 

Chloride 
Fluoride 
Nitrate 
Nitrite 
ortho-Phosphate 
Sulfate 
Nitrate/Nitrite 

The effective date of this certificate letter is: 3/1/2010. 

The analytes by method which a laboratory is authorized to perform at any given time will be those indicated in the most 
recent certificate letter. The most recent certification letter supersedes alt previous certification or authorization letters. It 
is the certified laboratory's responsibility to review this letter for discrepancies. The certified laboratory must document any 
discrepancies in this letter and send notice to this bureau within 15 days of receipt. This certificate letter will be recalled in 
the event your laboratory's certification is revoked. 

Respectfully, 

Patrick F. Luedtke, MD, MPH. 
Director Unified State Laboratories: Public Health 

llfT 
MH DEPARTMENT OF 

HEALTH 
The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 

encourages clients and data users to verify the most current certification letter for the authorized method. 

4431 South 2700 West • Taylorsville, UT 84119 • phone (801)965-2400 • fax (801) 965-2544 
www.health.utah.gov/els/labimp/ 



State or Utah 
GARY R HERBERT 

Governor 
GREGORYS BELL 
Lieutenant Governor 

3/11/2010 

Utah Department of Health 
David N. Sundwall, MD 
Executive Director 

Disease Control and Prevention 
Patrick F. Luedtke, MD, MPH. 
Director Unified Slate Labs: Public Health 

Bureau of Laboratory Improvement 
David B Mendenhail, MPA, MT (ASCP) 
Bureau Director 

ID # HEAL 
EPA ID: NM00035 

Hall Environmental Analysis Laboratory, Inc. 
Andy Freeman 
4901 Hawkins Rd. IME 
Albuquerque NM 87109-4337 

Director, 

In recognition of your NELAP accreditation and in compliance with the ELCP requirements, the 
laboratory listed is certified for environmental monitoring under the Resource Conservation and 
Recovery Act and authorized to perform the following methods, for the analytes and matrix listed: 

Metal Digestion 
Non-
Potable 

Solid Water 

3005 A • E Acid Dlgestlo 

Metals 

Solid 

Non-
Potabie 
Water 

6010 B • E Aluminum 

6010 B • E Antimony 

6010 B • E Arsenic 

6010 B • E Barium 

6010 B • E Beryllium 

6010 B • E Boron 

6010 B • E Cadmium 

6010 B • E Calcium 
6010 B • E Chromium 

6010 B • ® Cobalt 

6010 B • m iron 
6010 B • E Lead 

6010 B • E Magnesium 

6010 B • E Manganese 

6010 B ; 1 E Molybdenum 

6010 B • E Nickel 

6010 B • } 
1 1 E Potassium 

6010 B • E Selenium 

6010 B • E Silver 
6010 B E Sodium 

6010 B I—j E Thallium 

6010 B I : 
t — i E Tin 

6010 B " j E Titanium 

6010 B ;—i E Vanadium 

Acid Digestion Total Recoverable or Dissolved Metals 

.•an 

i t 
The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 

encourages clients and data users to verify the most current certification letter for the authorized method. 
UTAH DEPARTMENT Of 

HEALTH 4431 South 2700 West • Taylorsville, UT 84119 • phone (801 )965-2400 • fax (801 )965-2544 
© | f # "—••»• www.health.utah.gov/els/labimp/ 



Hall Environmental Analysis Laboratory, Inc. 

Resource Conservation and Recovery Act 

Metals 

Solid 

Non-
Potable 
Water 

6010 B • m Zinc 

Organic Extract!c 
Non-
Potable 

Solid Water 

3510 C • 0 Separatory Funnel Liquid-Liquid Extractions 

Oraanlc Instrumentation 
Non-
Potable 

Solid Water 
8015 B • 0 Diesel Range Organics (DROs) 

8015 B • 0 Gasoline Range Organics (GROs) 

8260 B n 0 1,1,1,2-Tetrachioroetiiane 

8260 B • 0 1,1,1-Trichloroethane 

8260 B LJ 0 1,1,2,2-Tetrachloroethane 

8260 B • ki 1,1,2-Trichloroethane 

8260 B • 0 1,1-Dlchloroethane 

8260 B • m 1,1-Dlchloroethylene (-ethene) 

8260 B • 0 1,1-Dichloropropene 

8260 B • 0 1,2,3-Trichlorobenzene 

8260 B • m 1,2,3-Trichloropropane 

8260 B • 0 1,2,4-Trichlorobenzene 

8260 B • 0 1,2,4-Trimethylbenzene 

8260 B • m 1,2-Dibromo-3-chloropropane (DBCP. Dibromochloropropane) 

8260 B • 0 1,2-Dibromoethane (EDB, Ethylene dibromide) 

8260 B • 0 1,2-Dichlorobenzene 

8260 B • 0 1,2-Dichloroethane 

8260 B • 0 1,2-Dichloropropane 

8260 B • 0 1,3,5-Trimethylbenzene 

8260 B • 0 • 1,3-Dichlorobenzene 

8260 B • 0 1,3-Dichloropropane 

8260 B • ki 1,4-Dichlorobenzene 

8260 B • 0 2,2-Dichloropropane 

8260 B • 0 2-Chlorotoluene 

8260 B • ki 2-Hexanone 

8260 B • 0 2-Methylnaphthalene 

8260 B • m 4-Chlorotoluene 

8260 B f ! 
L_J ki 4-Methyl-2-pentanone (MIBK, Isopropylacetone, Hexone) 

8260 B • 0 Acetone 

6260 B • 0 Benzene 

8260 B L i 0 Bromobenzene 

8260 B n 0 Bromochloromethane 

8260 B 
i — | 

m Bromodichloromethane 

8260 B • 0 Bromoform 

8260 B 0 Carbon Disulfide 

8260 B • 0 Carbon Tetrachloride 

8260 B ' J 0 Chlorobenzene 

8260 B n 0 ChlorodibromomethanetDibromochloromethane] 

8260 B • 0 Chloroethane 

8260 B I ;• a£! Chloroform 

8260 B < j 0 cis-1,2-Dichloroethene (-ethylene) 

8260 B 
: 0 cis-1,3-dlchloropropene 

The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 
encourages clients and data users to verify the most current certification letter for the authorized method. 

UTAH DEPARTMENT OP 

H F A I T H 4 4 3 1 S o u t n 2 7 0 0 West' Taylorsville, UT 84119 • phone (801)965-2400 • fax (801)965-2544 
XM.XJA * * J www.health.utah.gov/els/labimp/ 



Hall Environmental Analysis Laboratory, Inc. 
Resource Conservation and Recovery Act 
Page 3 of 5 

Oraanic Instrumentation 
Non-
Potable 

Solid Water 

8260 B • 0 Dibromomethane 

8260 B • 0 Dichiorodifluoromethane 

8260 B • 0 Dichloromethane (DCM, Methylene chloride) 

8260 B • 0 Ethylbenzene 
8260 B • 0 Hexachlorobutadiene 

8260 B • 0 Isopropylbenzene 

8260 B • SI Methyl bromide [Bromomethane] 

8260 B • 0 Methyl chloride [Chloromethane] 

8260 B • 0 Methyl Ethyl Ketone (MEK, 2-Butanone) 

8260 B • 0 Methyl-t-Butyl Ether (MTBE) 

8260 B • 0 Naphthalene 
8260 B • 0 n-Butylbenzene 

8260 B • 0 n-Propylbenzene 

8260 B • 0 ortho-Xylene 

8260 B • 0 p-lsopropyltoluene 

8260 B • 0 sec-Butylbenzene 
8260 B • 0 Styrene 
8260 B • 0 tert-Butylbenzene 
8260 B • 0 Tetrachloroethylene (Perchloroethylene -ethene) 

8260 B • 0 Toluene 
8260 B n 0 trans-1,2-Dichloroethylene (-ethene) 

8260 B • 0 trans-1,3-Dichloropropylene (-propene) 

8260 B • 0 Trichloroethene (Trichloroethylene) 

8260 B • 0 Trichlorofluorornethane 

8260 B • 0 Vinyl Chloride 
8260 B \—j 0 Volatile Organic Compounds 
8260 B i 1 0 Xylenes, Total 
8270 C • 0 1,2,4-Trichlorobenzene 
8270 C • 0 1,2-Dichlorobenzene 

8270 C • 0 1,3-Dichiorobenzene 

8270 C LT 0 1,4-Dichlorobenzene 

8270 C • 0 2,4,5-Trichlorophenol 

8270 C • 0 2,4,6-Trichlorophenol 
8270 C • 0 2,4-Dichlorophenol 

8270 C • 0 2,4-Dimethylphenol 
8270 C • 0 2,4-Dinltrophenol 
8270 C • 0 2,4-Dinitrotoluene (2,4-DNT) 
8270 C • 0 2,6-Dlnltrotoluene (2,6-DNT) 

8270 C i i 0 2-Chloronaphthalene 
8270 C i i 0 2-Chlorophenol 
8270 C • 0 2-Methyl-4.6-dinitrophenoi(4,6-Dlnitro-2-methylphenol) 
8270 C 0 2-Methylnaphthalene 
8270 C • 0 2-Methylphenol (o-cresol, 2-Hydroxytoluene) 

8270 C • 0 2-Nitroaniline 
8270 C 0 2-Nitrophenol 

8270 C n 0 3,3'-Dlchlorobenzidine 

8270 C • 0 3-Nitroaniline 
8270 C 

; t 0 4-Bromophenyl Phenyl Ether 

8270 C i t 0 4-Chloro-3-methylphenoi 

8270 C 0 4-Chloroaniline 
8270 C LJ 0 4-Chlorophenyl Phenyl Ether 

UTAH DBPARTMBNT OP 

HEALTH 

The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 
encourages clients and data users to verify the most current certification letter for the authorized method. 

4431 South 2700 West • Taylorsville, UT 84119 • phone (801)965-2400 • fax (801)985-2544 
www. health. utah.gov/els/lab I mp/ 



Hall Environmental Analysis Laboratory. Inc. 

Resource Conservation and Recovery Act 

Page 4 of S 

Organic Instrumentation 
Non-
Potable 

Solid Water 

8270 C • 0 4-Nitroanlllne 

8270 C • 0 4-Nitrophenol 

8270 C • 0 Acenaphthene 

8270 C • ki Acenaphthylene 

8270 C • 0 Aniline 

8270 C • ki Anthracene 

8270 C • 0 Azobenzerie 

8270 C • 0 Benzo (a)a nthracene 

8270 C • 0 Benzo(a)pyrene 

8270 C • 0 Benzo(b)fluoranthene 

8270 C • 0 Benzo(g,h,l)perylene 

8270 C • 0 Benzo(k)fluoranthene 

8270 C • 0 Benzoic Acid 

8270 C • 0 Benzyl alcohol 
8270 C • 0 bis(2-chloroethoxy)methane 

8270 C n 0 bis(2-Chloroetbyl)ether 

8270 C • ki bis(2-chloroisopropyl)ether 

8270 C • 0 bis(2-Ethy!hexyl) phthalate (DEHP) 

8270 C • 0 Butyl Benzyl Phthalate 

8270 C • 0 Carbazole 

8270 C • 0 Chrysene 

8270 C • 0 Oibenzo(a,h)anthracene 

8270 C • 0 Dibenzofuran 

8270 C • 0 Diethyl Phthalate 

8270 C • 0 Dimethyl Phthalate 

8270 C i j 0 Dl-n-butyl phthalate 

8270 C n 0 Di-n-octyl Phthalate 

8270 C • 0 Fluoranthene 
8270 C • 0 Fluorene 

8270 C • 0 Hexachlorobenzene 
8270 C • 0 Hexachlorobutadiene 
8270 C • 0 Hexachlorocyclopentadiene 
8270 C • 0 Hexachloroethane 

6270 C • 0 lndeno(1,2,3-cd)pyrene 

8270 C • 0 Isophorone 
8270 C i—i 

L_l 0 Naphthalene 
8270 C • 0 Nitrobenzene 
8270 C • 0 n-Nltroso-dl-n-Propylamine 
8270 C • 0 n-Nitrosodiphenylamine 
8270 C C 0 Pentachlorophenol 
8270 C • 0 Phenanthrene 

8270 C i i 0 Phenol 

8270 C • 0 Pyrene 

8270 C 0 Pyridine 

8270 C • 0 Semivolatile Organic Compounds 

Volatile Organic Preparation 
Non-
Potable 

Solid W a t e r 

5030 B O 0 Purge-and-Trap for Aqueous Samples 

The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 
encourages clients and data users to verify the most current certification letter for the authorized method. 

UTAH DEPARTMENT OF 

H E A L T H 4 4 3 1 S o u t n 2 7 0 0 W e s t * Taylorsville, UT 84119 • phone (601 )965-2400 • fax (801 )965-2544 
www.health.utah.gov/els/labimp/ 



Hall Environmental Analysis Laboratory, Inc. 
Resource Conservation and Recovery Act 
Page 5 of 5 

The effective date of this certificate letter is: 3/1/2010. 

the analytes by method which a laboratory is authorized to perform at any given time will be those indicated in the most 
recent certificate letter. The most recent certification letter supersedes all previous certification or authorization letters. It 
is the certified laboratory's responsibility to review this letter for discrepancies. The certified laboratory must document any 
discrepancies in this letter and send notice to this bureau within 15 days of receipt. This certificate letter will be recalled In 
the event your laboratory's certification is revoked. 

Patrick F. LuedtkeTMD, MPH. 
Director Unified State Laboratories: Public Health 

The expiration for the laboratory's certification is 2/28/2011. The Utah Environmental Laboratory Certification Program (ELCP) 
encourages clients and data users to verify the most current certification letter for the authorized method. 

4431 South 2700 West • Taylorsviile, UT 84119 • phone (801 )965-2400 • fax (801)965-2544 
www.health.utah.gov/els/labimp/ 
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Arizona Department of Health Services Page: 1 
Office of Laboratory Licensure, Certification & Training 

250 North 17th Avenue, Phoenix, AZ 85007 
Wednesday, September 22 2010 

AZ License: AZ0682 Lab Name: Hall Environmental Analysis Laboratory, 

Lab Director: Mr. Scott Hailenbeck 
Phone: (505) 345-3975 

Fax: (505) 345-4107 

Program HW 

Parameter EPA Method Billing Code Cert Date 

Aluminum EPA 6010B MTL3 10/20/05 
Aromatic & Halogenated Vocs By Gc EPA 8021B OC8 10/20/05 
Arsenic EPA 6010B MTL3 10/20/05 
Barium EPA6010B MTL3 10/20/05 
Beryllium EPA 6010B MTL3 10/20/05 
C10-C32 Hydrocarbons 8015AZ1 OC4 03/21/07 
Cadmium EPA 6010B MTL3 10/20/05 
Calcium EPA 6010B MTL3 10/20/05 
Chromium, Total EPA 6010B MTL3 10/20/05 
Closed System Purge And Trap Extract. Vocs EPA 5035A PREP2 12/05/06 
Copper EPA 6010B MTL3 10/20/05 
Dissolved In Water EPA 3005A PREP1 08/21/08 
Iron EPA 6010B MTL3 10/20/05 
Lead EPA 6010B MTL3 10/20/05 
Magnesium EPA 6010B MTL3 10/20/05 
Manganese EPA 6010B MTL3 10/20/05 
Mercury EPA 7470A MTL5 10/20/05 
Mercury EPA 7471A MTL5 10/20/05 
Nickel EPA 6010B MTL3 10/20/05 
Pahs EPA 8310 OC13 03/21/07 
Pcbs By Gc EPA 8082 OC9 03/21/07 
Potassium EPA 6010B MTL3 10/20/05 
Pressurized Fluid Extraction EPA 3545 PREP2 12/05/06 
Purge And Trap For Aqueous Samples EPA 5030C PREP2 12/05/06 
Sediments, Sludges And Soils EPA 3050B PREP1 06/05/07 
Selenium EPA 6010B MTL3 09/06/06 
Semlvolatile Compounds By Gc/Ms EPA 8270C OC16 07/26/07 
Separatory Funnel Liquid-Liquid Extraction EPA 3510C PREP2 06/05/07 
Silver EPA 6010B MTL3 10/20/05 
Sodium EPA 6010B MTL3 10/20/05 
Vocs By Gc/Ms EPA 8260B OC8 10/20/05 
Zinc EPA 6010B MTL3 10/20/05 

Total Licensed Parameters in this Program: 32 
9rogram SDW 

Parameter EPA Method Billing Code Cert Date 
Alkalinity SM 2320B NIA1 02/26/08 
Antimony EPA 200.8 MTL7 09/22/10 
Arsenic EPA 200.6 MTL7 09/22/10 



Arizona Department of Health Services Page: 2 
Office of Laboratory Licensure, Certification & Training 

250 North 17th Avenue, Phoenix, AZ 85007 

Wednesday, September 22 2010 

icense: AZ0682 Lab Name: Hall Environmental Analysis Laboratory, 

Program SDW 

Parameter EPA Method Billing Code Cert Date 

Copper EPA 200.8 MTL7 09/22/10 

Edb/Dbcp EPA 504.1 (1.1) OC4 06/20/08 
Edb/Dbcp - Additional EPA 504.1 (1.1) OC34 06/20/08 
Lead EPA 200.8 MTL7 09/22/10 
Selenium EPA 200.8 MTL7 09/22/10 
Thallium EPA 200.8 MTL7 09/22/10 
Uranium EPA 200.8 MTL7 09/22/10 

Total Licensed Parameters in this Program: -JO 

Program WW 

Parameter EPA Method Billing Code Cert Date 

Alkalinity, Total SM2320B NIA1 07/26/07 
Chloride EPA 300.0 NIIIA1 07/26/07 
Fluoride EPA 300.0 NIIIA1 07/26/07 
Nitrate (As N) EPA 300.0 NIIIA1 07/26/07 
Nitrite (As N) EPA 300.0 NIIIA1 07/26/07 
Orthophosphate EPA 300.0 NIIIA1 07/26/07 

m Residue, Filterable SM 2540C NIA8 07/26/07 
w Specific Conductance EPA 120.1 NIA7 02/27/09 

Sulfate EPA 300.0 NIIIA1 07/26/07 

Total Licensed Parameters in this Program: 9 

Instruments Quantity Date 

GAS CHROMATOGRAPH/MASS SPECTROMETER 3 08/11/08 
GAS CHROMATOGRAPH 2 09/06/06 
HIGH PERFORMANCE LIQUID CHROMATOGRAPH 2 08/11/08 
ION CHROMATOGRAPH 2 08/11/08 
INDUCTIVELY COUPLED PLASMA SPECTROMETER 1 08/11/05 
INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETER 1 09/15/10 
MERCURY ANALYZER 1 08/11/05 

Softwares 

VARIAN STAR - GCMS 

PERKIN ELMER - ICP 

PERKIN ELMER - ICP/MS 

VARIAN GALAXIE AND CUSTOM WRITTEN-GC 



Bryan W. Shaw, Ph.D., Chairman 
Buddy Garcia, Commissioner 
Carlos Rubinstein, Commissioner 
Mark R. Vickery, P.G., Executive Director 

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 

June 30,2010 

CERTIFIED MAIL <J1 7105 S133 3135 200b 12:13 

Ms. Carolyn Swanson 
Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Road NE, Suite D 
Albuquerqoe,NM 87109-4337 

Dear Ms. Swanson: 

I am writing to congratulate you and the staff of Hall Environmental Analysis Laboratory, Inc. 
Based on your application and primary NELAP accreditation from the State of Oregon, pursuant 
to authorization from the Executive Director of the Texas Cormnission on Environmental 
Quality, the Program Manager of the Quality Assurance Section has issued your laboratory 
secondary NELAP accreditation according to the attached Fields of Accreditation. 

I am enclosing the accreditation certificate and Fields of Accreditation listing. Please review the 
enclosures for accuracy and completeness. Your laboratory's accreditation is valid for one year, 
contingent on continued compliance with the requirements of the State of Texas as well as those 
of your primary Accreditation Authority. 

If I may be of further assistance, please contact me at (512) 239-3754 or e-mail at 
fjamison@tceq.state.tx.us. 

Sincerely, 

Frank Jamison 
Records Specialist 

Enclosures 

P.O. Box 13087 • Austin, Texas 78711-3087 • 512-239-1000 • www.tceq.state.tx.us 

How is our customer service? www.tceq.state.tx.us/goto/customersurvey 
primed on rcayded piper 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 

Certificate: 
Expiration Oate: 

Issue Oate: 

T104704424-10-1 

6/30/2011 

7/1/2010 4901 Hawkins Road IME, Suite D 
Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Drinking Water 

Method EPA 200.7 

Analyte AB Analyte ID Method ID 
Aluminum OR 1000 10013806 

Barium OR 1015 10013806 

Beryllium OR 1020 10013806 

Boron OR 1025 10013806 

Cadmium OR 1030 10013806 

Calcium OR 1035 10013806 

Chromium OR 1040 10013806 

Copper OR 1055 10013806 

Iron OR 1070 10013806 

Lead OR 1075 10013806 

Magnesium OR 1085 10013806 

Manganese OR 1090 10013806 

Molybdenum OR 1100 10013806 

Nickel OR 1105 10013806 

Potassium OR 1125 10013806 

Silver OR 1150 10013806 

Sodium OR 1155 10013806 

Tin OR 1175 10013806 

Titanium OR 1180 10013806 

Vanadium OR 1185 10013806 

Zinc OR 1190 10013806 

Method EPA 245.1 

Analyte 
Mercury 

Method EPA 300.0 

Analyte 

Chloride 

Fluoride 

Nitrate as N 

AB 
OR 

AB 

OR 

OR 

OR 

Analyte ID 

1095 

Analyte ID 

1575 

1730 

1810 

Method ID 
10036609 

Method ID 

10053006 
10053006 
10053006 

Page 1 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
Certificate: 

Expiration Date: 
Issue Date: 

T104704424-10-1 
6/30/2011 

7/1/2010 4901 Hawkins Road NE, Suite D 
Albuquerque, NM 871109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Drinking Water 

Nitrite as N OR 1840 10053006 

Orthophosphate as P OR 1870 10053006 

Sulfate OR 2000 10053006 

Method EPA 504.1 
Analyte AB Analyte ID Method ID 
1,2-Dibromo-3-chloropropane (DBCP) OR 4570 10082801 

1,2-Dibromoethane (EDB, Ethylene dibromide) OR 4585 10082801 

Method EPA 524.2 
Analyte AB Analyte ID Method ID 
1,1,1-Trichloroethane OR 5160 10089006 

1,1,2-Trichloroethane OR 5165 10089006 

1,1-Dich.oroethylene (1,1 -Dichloroethene) OR 4640 10089006 

1,2,4-Trichloroben2:ene OR 5155 10089006 

1,2-Dichlorobenzene OR 4610 10089006 

1,2-Dichloroethane OR 4635 10089006 

1,2-Dichloropropane OR 4655 10089006 

1,4-Dichlorobenzene OR 4620 10089006 

Benzene OR 4375 10089006 

Carbon tetrachloride OR 4455 10089006 

Chlorobenzene OR 4475 10089006 

cis-1,2-Dichlo.roethylene OR 4645 10089006 

Dichloromethane (DCM, Methylene chloride) OR 4650 10089006 

Ethylbenzene OR 4765 10089006 

Styrene OR 5100 10089006 

Tetrachloroethylene (Perchloroethylene) OR 5115 10089006 

Toluene OR 5140 10089006 

trans-1,2-Dichloroethylene OR 4700 10089006 

Trichloroethene (Trichloroethylene) OR 5170 10089006 

Vinyl chloride OR 5235 10089006 

Xylene (total) OR 5260 10089006 

Page 2 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 

Expiration Date: 

issue Date: 

Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Hall Environmental Analysts Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 

T104704424-10-1 

6/30/2011 

7/1/2010 

Matrix: Drinking Water 

Method SM2540C 

Analyte 
Residue-filterable (TDS) 

AB 
OR 

Analyte ID 

1955 
Method ID 

20004404 

Page 3 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hal| Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 

Certificate: T104704424-10-1 

Expiration Date: 6/30/2011 

Issue Date: 7/1/2010 

Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Method EPA 300.0 
Analyte AB Analyte ID Method ID 
Bromide OR 1540 10053006 

Chloride OR 1575 10053006 

Fluoride OR 1730 10053006 

Nitrate as N OR 1810 10053006 

Nitrite as N OR 1840 10053006 

Orthophosphate as P OR 1870 10053006 

Sulfate OR 2000 10053006 

Method EPA 6010 

Analyte AB Analyte ID Method ID 
Aluminum OR 1000 10155201 

Antimony OR 1005 10155201 

Arsenic OR 1010 10155201 

Barium OR 1015 10155201 

Beryllium OR 1020 10155201 
Boron OR 1025 10155201 
Cadmium OR 1030 10155201 
Calcium OR 1035 10155201 

Chromium OR 1040 10155201 

Cobalt OR 1050 10155201 
Iron OR 1070 10155201 

Lead OR 1075 10155201 

Magnesium OR 1085 10155201 
Manganese OR 1090 10155201 

Molybdenum OR 1100 10155201 
Nickel OR 1105 10155201 
Potassium OR 1125 10155201 

Selenium OR 1140 10155201 
Silver OR 1150 10155201 
Sodium OR 1155 10155201 

Page 4 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
Certificate: 

Expiration Date: 
Issue Date: 

Tl04704424-10-1 

6/30/2011 

7/1/2010 4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Warn 

Thallium OR 1165 10155201 
Tin OR 1175 10155201 
Titanium OR 1180 10155201 
Vanadium OR 1185 10155201 
Zinc OR 1190 10155201 

Method EPA 7470 

Analyte 
Mercury 

AB 
OR 

Analyte ID 

1095 
Method ID 

10165603 

^Method EPA 8015 

Analyte 
Diesel range organics (DRO) 

AB 
OR 

Analyte ID 

9369 

Method ID 

10173203 
Gasoline range organics (GRO) OR 9408 10173203 

Method EPA 8021 

Analyte 
1,2,4-Trimethylbenzene 

AB 
OR 

Analyte ID 

5210 

Method ID 

10174400 
1,3,5-Trimethylbenzene OR 5215 10174400 
Benzene OR 4375 10174400 
Ethylbenzene OR 4765 10174400 
m+p-xylene OR 5240 10174400 
Methyl tert-butyl ether (MTBE) OR 5000 10174400 
o-Xylene OR 5250 10174400 
Toluene OR 5140 10174400 
Xylene (total) OR 5260 10174400 

Method EPA 8081 

Analyte 
4,4'-DDD 

AB 
OR 

Analyte ID 

7355 
Method ID 

10178402 
4,4'-DDE OR 7360 10178402 
4,4'-DDT 

Aldrin 

alpha-BHC (alpha-Hexachlorocyclohexane) 

OR 

OR 

OR 

7365 

7025 

7110 

10178402 

10178402 

10178402 
beta-BHC (beta-Hexachlorocyclohexane) OR 7115 10178402 

Page 5 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, inc. 

4901 Hawkins Road NE, Suite D 

Certificate: T104704424-10-1 
Expiration Date: 6/30/2011 

Issue Date: 7/1/2010 
Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

delta-BHC (delta-Hexachlorocyclohexane) OR 7105 10178402 

Dieldrin OR 7470 10178402 
Endosulfan I OR 7510 10178402 
Endosuifan If OR 7515 10178402 

Endosulfan sulfate OR 7520 10178402 

Endrin OR 7540 10178402 

Endrin aldehyde OR 7530 10178402 

gamma-BHC {Lindane, gamma-Hexachlorocyclohexane) OR 7120 10178402 

Heptachlor OR 7685 10178402 
Heptachlor epoxide OR 7690 10178402 

Methoxychlor OR 7810 10178402 

Method EPA 8082 
Analyte AB Analyte ID Method ID 
Aroclor-1016 (PCB-1016) OR 8880 10179007 
Aroclor-1221 (PCB-1221) OR 8885 10179007 
Aroclor-1232 (PCB-1232) OR 8890 10179007 

Aroclor-1242 (PCB-1242) OR 8895 10179007 
Aroclor-1248 (PCB-1248) OR 8900 10179007 
Aroclor-1254 (PCB-1254) OR 8905 10179007 
Aroclor-1260 (PCB-1260) OR 8910 10179007 

Method EPA 8260 
Analyte AB Analyte ID Method ID 
1,1,1,2-Tetrachloroethane OR 5105 10184404 
1,1,1-Trichloroethane OR 5160 10184404 
1,1,2,2-Tetrachloroethane OR 5110 10184404 
1,1,2-Trichloroethane OR 5165 10184404 

1,1-Dichloroethane OR 4630 10184404 
1,1-Dichloroethylene (1,1-Dichloroethene) OR 4640 10184404 
1,1-Dichloropropene OR 4670 10184404 
1,2,3-Trichlorobenzene OR 5150 10184404 
1,2,3-Trichloropropane OR 5180 10184404 

Page 6 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 

Certificate: 

Expiration Date: 

Issue Date: 

T104704424-10-1 

6/30/2011 

7/1/2010 4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

1,2,4-Trichlorobenzene OR 5155 10184404 
1,2,4-Trimethylbenzene OR 5210 10184404 
1,2-Dibromo-3-chloropropane (DBCP) OR 4570 10184404 
1,2-Dibromoethane (EDB, Ethylene dibromide) OR 4585 10184404 
1,2-Dichlorobenzene OR 4610 10184404 
1,2-Dichloroethane OR 4635 10184404 
1,2-Dichloropropane OR 4655 10184404 
1,3,5-Trimethylbenzene OR 5215 10184404 
1,3-Dichlorobenzene 

1,3-Dichloropropane 

OR 4615 10184404 1,3-Dichlorobenzene 

1,3-Dichloropropane OR 4660 10184404 
1,4-Dichlorobenzene OR 4620 10184404 
2,2-Dichloropropane OR 4665 10184404 
2-Butanone (Methyl ethyl ketone, MEK) OR 4410 10184404 
2-Chlorotoluene OR 4535 10184404 
2-Hexanone OR 4860 10184404 
4-Chlorotoluene OR 4540 10184404 
4-lsopropyltoluene OR 4915 10184404 
4-Methyl-2-pentanone (MIBK) OR 4995 10184404 
Acetone OR 4315 10184404 
Benzene OR 4375 10184404 
Bromobenzene OR 4385 10184404 
Bromochloromethane OR 4390 10184404 
Bromodichloromethane OR 4395 10184404 
Bromoform OR 4400 10184404 
Bromomethane (Methyl bromide) OR 4950 10184404 
Carbon disulfide OR 4450 10184404 
Carbon tetrachloride OR 4455 10184404 

^^Chlorobenzene 
^Pshloroethane 

OR 4475 10184404 ^^Chlorobenzene 
^Pshloroethane OR 4485 10184404 

Chloroform OR 4505 10184404 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Certificate: 
Expiration Date: 

Issue Date: 

T104704424-10-1 
6/30/2011 
7/1/2010 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 

These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Chloromethane (Methyl chloride) OR 4960 10184404 

cis-1,2-Dichloroethylene OR 4645 10184404 

cis-1,3-Dichloropropylene OR 4680 10184404 

Dibromochloromethane OR 4575 10184404 

Dibromomethane OR 4595 10184404 

Dichlorodifluoromethane OR 4625 10184404 

Ethylbenzene OR 4765 10184404 

Hexachlorobutadiene OR 4835 10184404 

Isopropylbenzene OR 4900 10184404 

m+p-xylene OR 5240 10184404 

Methyl tert-butyl ether (MTBE) OR 5000 10184404 

Methylene chloride OR 4975 10184404 

Naphthalene OR 5005 10184404 

n-Butylbenzene OR 4435 10184404 

n-Propylbenzene OR 5090 10184404 

o-Xylene OR 5250 10184404 

sec-Butylbenzene OR 4440 10184404 

Styrene OR 5100 10184404 

tert-Butylbenzene OR 4445 10184404 

Tetrachloroethylene (Perchloroethylene) OR 5115 10184404 

Toluene OR 5140 10184404 

trans-1,2-Dichloroethylene OR 4700 10184404 

trans-1,3-Dichloropropylene OR 4685 10184404 

Trichloroethene (Trichloroethylene) OR 5170 10184404 

Trichlorofluorornethane OR 5175 10184404 

Vinyl chloride OR 5235 10184404 

Xylene (total) OR 5260 10184404 

Method EPA 8270 

Analyte AB Analyte ID Method ID 
1,2,4-Trichlorobenzene OR 5155 10185203 

1,2-Dichlorobenzene OR 4610 10185203 
Page 8 of 19 



Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 

4901 Hawkins Road NE, Suite D 

Certificate: T104704424-10-1 
Expiration Date: 6/30/2011 

Issue Date: 7/1/2010 
Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

• 

1,3-Dichlorobenzene OR 4615 10185203 

1,4-Dichlorobenzene OR 4620 10185203 

2,4,5-Trichlorophenol OR 6835 10185203 

2,4,6-Trichlorophenol OR 6840 10185203 

2,4-Dichlorophenol OR 6000 10185203 

2,4-Dimethylphenol OR 6130 10185203 

2,4-Dinitrophenol OR 6175 10185203 

2,4-Dinitrotoluene (2,4-DNT) OR 6185 10185203 

2,6-Dinitrotoluene (2,6-DNT) OR 6190 10185203 

2-Chloronaphthalene OR 5795 10185203 

2-Chlorophenol OR 5800 10185203 

2-Methyl-4,6-dinitrophenol OR 6360 10185203 

2-Methylnaphthalene OR 6385 10185203 

2-Methylphenol (o-Cresol) OR 6400 10185203 

2-Nitroaniline OR 6460 10185203 

2-Nitrophenol OR 6490 10185203 
3,3'-Dichlorobenzidine OR 5945 10185203 

3-Methylphenol (m-Cresol) OR 6405 10185203 

3-Nitroaniline OR 6465 10185203 

4-Bromophenyl phenyl ether OR 5660 10185203 
4-Ch loro-3-methylphenol OR 5700 10185203 

4-ChIoroaniline OR 5745 10185203 
4-Chlorophenyl phenylether OR 5825 10185203 

4-Methylphenol (p-Cresol) OR 6410 10185203 

4-Nitroaniline OR 6470 10185203 

4-Nitrophenol OR 6500 10185203 

Acenaphthene OR 5500 10185203 

Acenaphthylene OR 5505 10185203 
Aniline OR 5545 10185203 
Anthracene OR 5555 10185203 
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Texas Commission on 
Environmental Quality 

NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 

Certificate: 

Expiration Date: 

Issue Date: 

T104704424-10-1 

6/30/2011 

7/1/2010 4901 Hawkins Road NE, Suite D 
Albuquerque, NM 87109-4337 
These fields of accreditation supercedeall previous fields. The Texas Commission on Environmental Quality urges customers to 
verify the laboratory's current accreditation status for particular methods and analyses. 

Matrix: Non Potable Water 

Azobenzene OR 5562 10185203 

Benzo(a)anthracene OR 5575 10185203 

Benzo(a)pyrene OR 5580 10185203 

Benzo(b)fluoranthene OR 5585 10185203 

Benzo(g,h.i)perylene OR 5590 10185203 

Benzo(k)fluoranthene OR 5600 10185203 

Benzoic acid OR 5610 10185203 

Benzyl alcohol OR 5630 10185203 

bis(2-Chloroethoxy)methane OR 5760 10185203 

bis(2-Chloroethyl) ether OR 5765 10185203 

bis{2-Chloroisopropyl) ether OR 5780 10185203 

bis(2-Ethylhexyl) phthalate (DEHP) OR 6255 10185203 

Butyl benzyl phthalate OR 5670 10185203 

Carbazole OR 5680 10185203 

Chrysene OR 5855 10185203 

Dibenz(a.h) anthracene OR 5895 10185203 

Dibenzofuran OR 5905 10185203 

Diethyl phthalate OR 6070 10185203 

Dimethyl phthalate OR 6135 10185203 

Di-n-butyl phthalate OR 5925 10185203 

Di-n-octyl phthalate OR 6200 10185203 

Fluoranthene OR 6265 10185203 
Fluorene OR 6270 10185203 

Hexachlorobenzene OR 6275 10185203 

Hexachlorobutadiene OR 4835 10185203 

Hexach lorocyclopentadiene OR 6285 10185203 

Hexachloroethane OR 4840 10185203 

lndeno(1,2,3-cd) pyrene OR 6315 10185203 
Isophorone OR 6320 10185203 

Naphthalene OR 5005 10185203 
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NELAP - Recognized Laboratory Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 

Certificate: 

Expiration Date: 
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Matrix: Non Potable Water 

Nitrobenzene OR ' 5015 10185203 

n-Nitrosodi-n-propylamine OR 6545 10185203 

n-Nitrosodiphenylamine OR 6535 10185203 

Pentachlorophenol OR 6605 10185203 

Phenanthrene OR 6615 10185203 

Phenol OR 6625 10185203 

Pyrene OR 6665 10185203 

Pyridine OR 5095 10185203 

g f t t o d EPA 8310 

^^na l y te 

g f t t o d EPA 8310 

^^na l y te AB Analyte ID Method ID 
Acenaphthene OR 5500 10187607 

Acenaphthylene OR 5505 10187607 
Anthracene OR 5555 10187607 

Benzo(a)anthracene OR 5575 10187607 

Benzo(a)pyrene OR 5580 10187607 

Benzo(b)fluoranthene OR 5585 10187607 

Benzo(g,h,i)peryiene OR 5590 10187607 
Benzo(k)fluoranthene OR 5600 10187607 
Chrysene OR 5855 10187607 
Dibenz(a,h) anthracene OR 5895 10187607 
Fluoranthene OR 6265 10187607 
Fluorene OR 6270 10187607 
lndeno{1,2,3-cd) pyrene OR 6315 10187607 
Naphthalene OR 5005 10187607 
Phenanthrene OR 6615 10187607 

Pyrene OR 6665 10187607 
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Method EPA 6010 
Analyte AB Analyte ID Method ID 
Aluminum OR 1000 10155201 

Antimony OR 1005 10155201 

Arsenic OR 1010 10155201 

Barium OR 1015 10155201 

Beryllium OR 1020 10155201 

Boron OR 1025 10155201 

Cadmium OR 1030 10155201 

Calcium OR 1035 10155201 

Chromium OR 1040 10155201 

Cobalt OR 1050 10155201 

Copper OR 1055 10155201 
Iron OR 1070 10155201 

Lead OR 1075 10155201 

Magnesium OR 1085 10155201 

Manganese OR 1090 10155201 
Molybdenum OR 1100 10155201 
Nickel OR 1105 10155201 
Potassium OR 1125 10155201 
Selenium OR 1140 10155201 
Silver OR 1150 10155201 
Sodium OR 1155 10155201 

Thallium OR 1165 10155201 

Tin OR 1175 10155201 

Titanium OR 1180 10155201 
Vanadium OR 1185 10155201 
Zinc OR 1190 10155201 

Method EPA 7471 
Analyte AB Analyte ID Method ID 
Mercury OR 1095 10166004 
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Method EPA 8015 

Analyte AB Analyte ID Method ID 
Diesel range organics (DRO) OR 9369 10173203 

Gasoline range organics (GRO) OR 9408 10173203 

Method EPA 8021 
Analyte AB Analyte ID Method ID 
Benzene OR 4375 10174400 

Ethylbenzene OR 4765 10174400 

m+p-xylene 

W Methyl tert-butyl ether (MTBE) 

OR 5240 10174400 m+p-xylene 

W Methyl tert-butyl ether (MTBE) OR 5000 10174400 

o-Xylene OR 5250 10174400 

Toluene OR 5140 10174400 

Xylene (total) OR 5260 10174400 

Method EPA 8081 
Analyte AB Analyte ID Method ID 
4,4'-DDD OR 7355 10178402 

4,4*-DDE OR 7360 10178402 
4,4'-DDT OR 7365 10178402 
Aldrin OR 7025 10178402 

alpha-BHC (alpha-Hexachlorocyclohexane) OR 7110 30178402 

beta-BHC (beta-Hexachlorocyclohexane) OR 7115 10178402 

delta-BHC (delta-Hexachlorocyclohexane) OR 7105 10178402 

Dieldrin OR . 7470 10178402 

Endosulfan I OR 7510 10178402 

Endosulfan II OR 7515 10178402 

Endosulfan sulfate OR 7520 10178402 
Endrin OR 7540 10178402 

Endrin aldehyde 

gamma-BHC (Lindane, gamma-Hexachlorocyclohexane) 

OR 7530 10178402 Endrin aldehyde 

gamma-BHC (Lindane, gamma-Hexachlorocyclohexane) OR 7120 10178402 
Heptachlor OR 7685 10178402 

Heptachlor epoxide OR ' 7690 10178402 
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Methoxychlor OR 7810 10178402 

Method EPA 8082 

Analyte AB Analyte ID Method ID 
Aroclor-1016 (PCB-1016) OR 8880 10179007 

Aroclor-1221 (PCB-1221) OR 8885 10179007 

Aroclor-1232 (PCB-1232) OR 8890 10179007 

Aroclor-1242 (PCB-1242) OR 8895 10179007 

Aroclor-1248 (PCB-1248) OR 8900 10179007 

Aroclor-1254 (PCB-1254) OR 8905 10179007 

Aroclor-1260 (PCB-1260) OR 8910 10179007 

Method EPA 8260 
Analyte AB Analyte ID Method ID 
1,1,1,2-Tetrachloroethane OR 5105 10184404 

1,1,1-Trichloroetharte OR 5160 10184404 

1,1,2,2-Tetrachloroethane OR 5110 10184404 

1,1,2-Trichloroethane OR 5165 10184404 

1,1-Dichloroethane OR 4630 10184404 

1,1 -Dichloroethylene (1,1 -Dichloroethene) OR 4640 10184404 

1,1-Dichloropropene OR 4670 10184404 

1,2,3-Trichlorobenzene OR 5150 10184404 

1,2,3-Trichloropropane OR 5180 10184404 

1,2,4-Trichlorobenzene OR 5155 10184404 

1,2,4-Trimethylbenzene OR 5210 10184404 

1,2-Dibromo-3-chloropropane (DBCP) OR 4570 10184404 

1,2-Dibromoethane (EDB, Ethylene dibromide) OR 4585 10184404 

1,2-Dichlorobenzene OR 4610 10184404 
1,2-Dichloroethane OR 4635 10184404 

1,2-Dichloropropane OR 4655 10184404 

1,3,5-Trimethylbenzene OR 5215 10184404 
1,3-Dichlorobenzene OR 4615 10184404 
1,3-Dichloropropane OR 4660 10184404 
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1,4-Dichlorobenzene OR 4620 10184404 

2,2-Dich loropropane OR 4665 10184404 

2-Butanone (Methyl ethyl ketone, MEK) OR 4410 10184404 

2-Chlorotoluene OR 4535 10184404 

2-Hexanone OR 4860 10184404 

4-Chlorotoluene OR 4540 10184404 

4-lsopropyltoluene OR 4915 10184404 

4-Methyl-2-pentanone (MIBK) OR 4995 10184404 

Acetone OR 4315 10184404 

Benzene OR 4375 10184404 

Bromobenzene OR 4385 10184404 

Bromochloromethane OR 4390 10184404 

Bromodichloromethane OR 4395 10184404 

Bromoform OR 4400 10184404 

Bromomethane (Methyl bromide) OR 4950 10184404 

Carbon disulfide OR . 4450 10184404 

Carbon tetrachloride OR 4455 10184404 

Chlorobenzene OR 4475 10184404 

Chloroethane OR 4485 10184404 
Chloroform OR 4505 10184404 

Chloromethane (Methyl chloride) OR 4960 10184404 

cis-1,2-Dichloroethylene OR 4645 10184404 
cis-1,3-Dichloropropylene OR 4680 10184404 
Dibromochloromethane OR 4575 10184404 

Dibromomethane OR 4595 10184404 
Dichlorodifluoromethane OR 4625 10184404 
Ethylbenzene OR 4765 10184404 
Hexachlorobutadiene OR 4835 10184404 
Isopropylbenzene OR 4900 10184404 
m+p-xylene OR 5240 10184404 
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Methyl tert-butyl ether (MTBE) OR 5000 10184404 

Methylene chloride OR 4975 10184404 

Naphthalene OR 5005 10184404 

n-Butylbenzene OR 4435 10184404 

n-Propylbenzene OR 5090 10184404 

o-Xylene OR 5250 10184404 

sec-Butylbenzene OR 4440 10184404 

Styrene OR 5100 10184404 

tert-Butylbenzene OR 4445 10184404 

Tetrachloroethylene (Perchloroethylene) OR 5115 10184404 

Toluene OR 5140 10184404 

trans-1,2-Dichloroethylene OR 4700 10184404 

trans-1,3-Dlchloropropylene OR 4685 10184404 

Trichloroethene (Trichloroethylene) OR 5170 10184404 

Trichlorofluorornethane OR 5175 10184404 

Vinyl chloride OR 5235 10184404 

Xylene (total) OR 5260 10184404 

Method EPA 8270 
Analyte AB Analyte ID Method ID 
1,2,4-Trichloroben2:ene OR 5155 10185203 

1,2-Dichlorobenzene OR 4610 10185203 

1,3-Dichlorobenzene OR 4615 10185203 

1,4-Dichlorobenzene OR 4620 10185203 

2,4,5-Trichlorophenol OR 6835 10185203 

2,4,6-Trichlorophenol OR 6840 10185203 

2,4-Dichlorophenol OR 6000 10185203 

2,4-Dimethylphenoi OR 6130 10185203 

2,4-Dinitrophenol OR 6175 10185203 

2,4-Dinitrotoluene (2,4-DNT) OR 6185 10185203 

2,6-Dlnitrotoluene (2,6-DNT) OR 6190 10185203 

2-Chloronaphthalene OR 5795 10185203 
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2-Chlorophenol OR 5800 10185203 
2-Methyl-4,6-dinitrophenol OR 6360 10185203 
2-Methylnaphthalene OR 6385 10185203 
2-Methylphenol (o-Cresol) OR 6400 10185203 
2-Nitroanlline OR 6460 10185203 
2-Nltrophenol OR 6490 10185203 
3,3'-Dichlorobenzidine OR 5945 10185203 
3-Methylphenol (m-Cresol) OR 6405 10185203 
3-Nitroaniline OR 6465 10185203 
4-Bromophenyl phenyl ether OR 5660 10185203 
4-Chloro-3-methylphenol OR 5700 10185203 
4-Ch!oroaniline OR 5745 10185203 
4-Chlorophenyl phenytether OR 5825 10185203 
4-Methylphenol (p-Cresol) OR 6410 10185203 
4-Nitroaniiine OR 6470 10185203 
4-Nitrophenol OR 6500 10185203 
Acenaphthene OR 5500 10185203 
Acenaphthylene OR 5505 10185203 
Aniline OR 5545 10185203 
Anthracene OR 5555 10185203 
Azobenzene OR 5562 10185203 
Benzo(a)anthracene OR 5575 10185203 
Benzo(a)pyrene OR 5580 10185203 
Benzo(b)fluoranthene OR 5585 10185203 
Benzo(g,h,i)perylene OR 5590 10185203 
Benzo(k)fluoranthene OR 5600 10185203 
Benzoic acid OR 5610 10185203 
Benzyl alcohol OR 5630 10185203 
bis(2-Chloroethoxy)methane OR 5760 10185203 
bls(2-Chloroethyl) ether OR 5765 10185203 
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bis(2-Chloroisopropyl) ether OR 5780 10185203 

bis(2-Ethylhexyl) phthalate (DEHP) OR 6255 10185203 

Butyl benzyl phthalate OR 5670 10185203 

Carbazole OR 5680 10185203 

Chrysene OR 5855 10185203 

Dibenz(a,h) anthracene OR 5895 10185203 

Dibenzofuran OR 5905 10185203 

Diethyl phthalate OR 6070 10185203 

Dimethyl phthalate OR 6135 10185203 

Di-n-butyl phthalate OR 5925 10185203 

Di-n-octyl phthalate OR 6200 10185203 

Fluoranthene OR 6265 10185203 

Fluorene OR 6270 10185203 

Hexachlorobenzene OR 6275 10185203 

Hexachlorobutadiene OR 4835 10185203 

Hexachlorocyclopentadiene OR 6285 10185203 

Hexachloroethane OR 4840 10185203 

lndeno(1,2,3-cd) pyrene OR 6315 10185203 

Isophorone OR 6320 10185203 

Naphthalene OR 5005 30185203 

Nitrobenzene OR 5015 10185203 

n-Nitrosodimethylamine OR 6530 10185203 

n-Nitrosodi-n-propylamine OR 6545 10185203 

n-N itrosod iphenylamine OR 6535 10185203 

Pentachlorophenol OR 6605 10185203 

Phenanthrene OR 6615 10185203 

Phenol OR 6625 10185203 

Pyrene OR 6665 10185203 

Pyridine OR 5095 10185203 

Method EPA 8310 

Analyte AB Analyte ID Method ID 
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Acenaphthene OR 5500 10187607 

Acenaphthylene OR 5505 10187607 

Anthracene OR 5555 10187607 

Benzo(a)anthracene OR 5575 10187607 

Benzo(a)pyrene OR 5580 10187607 

Benzo(b)fluoranthene OR 5585 10187607 

Benzo(g,h,i)perylene OR 5590 10187607 

Benzo(k)fluoranthene OR 5600 10187607 

Chrysene OR 5855 10187607 

Dibenz(a.h) anthracene OR 5895 10187607 

Fluoranthene OR 6265 10187607 

Fluorene OR 6270 10187607 

lndeno(1,2,3-cd) pyrene OR 6315 10187607 

Naphthalene OR 5005 10187607 

Phenanthrene OR 6615 10187607 

Pyrene OR 6665 10187607 
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C h a v e z , C a r l J , E M N R D 

Sent: 
To: 
C c : 
Subject: 

From: Chavez, Carl J, EMNRD 
Tuesday, December 07, 2010 7:52 AM 
'Gibson, Dan'; Moore, Darrell; 'Lackey, Johnny'; Schmaltz, Randy; McDaniel, Vic 
Sanchez, Daniel J., EMNRD; Jones, William V., EMNRD; VonGonten, Glenn, EMNRD 
UIC Class I Disposal Well 2011 Annual Report Reminder 

Gentlemen: 

Good morning. 

This is a reminder of your OCD discharge permit reporting obligations for your Underground Injection Control (UIC) 
disposal well(s). 

Please plan on meeting the Annual Report submittal dates in January of 2011 as failure to submit the report will constitute 
a violation under the Federal UIC F'rogram and reporting to the United States Environmental Protection Agency, which 
could result in the shut-in and/or plug and abandonment of your Class I disposal well(s), etc. 

Please contact me if you have questions. Thank you in advance for your cooperation. 

File: OCD Online "Annual Report" thumbnail 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nrn.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 
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WNR 
numiitin 
NYSE 

BLOOMFIELD REFINERY 

Carl Chavez 
New Mexico Oil Conservation Division 
Environmental Bureau 
1220 South St. Francis Dr 
Santa Fe, NM 87505 

Certified Mail: 7008 1300 0001 3402 7183 

January 28, 2010 

RE: Western Refining Southwest, Inc. - Bloomfield Refinery 
2009 Annual Class I Well Report 
Non-Hazardous Injection Well 
Permit # - UIC-CL-009 
API # - 30- 45-29002 

Mr. Chavez, 

Bloomfield Refinery submits the Annual Class I Well Report January - December 2009 
as requested in the September 25, 2009 e-mail from NMOCD - Santa Fe. The well is 
located in the NE/4, SEM of Section 27, Township 29 North, Range 11 West, NMPM, 
San Juan County, New Mexico and is operated by Western Refining Southwest, Inc. 

If you need more information, please contact me at (505) 632-4171. 

Uames R. Schmaltz 
environmental Manager 
Western Refining Southwest, Inc. - Bloomfield Refinery 

Cc: Kelly G. Roberts - NMOCD Aztec District Office 
V.R. McDaniel - Bloomfield Refinery Site Manager 
Allen Hains - Western Refining - El Paso 

50 Road 4990, Bloomfield, New Mexico 87413 • 505 632-8013 • www.wnr.com 

Mail: P.O. Box 159, Bloomfield, New Mexico 87413 



ANNUAL CLASS I WELL REPORT 
Waste Disposal Well #1 
January - December 2009 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
Bloomfield, New Mexico 
Permit # - UIC-CL1-009 
API # - 30-45-29002 

January 2010 



ANNUAL CLASS I WELL REPORT 
Waste Disposal Well #1 
January - December 2009 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
Bloomfield, New Mexico 
Permit # - UIC-CL1-009 
API # - 30-45-29002 

January 28, 2010 

Prepared by: 

Cindy Hurtado 
Environmental Coordinator 

.ger 

2 



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. 

V. R. Mc/Daniel 
Site Manager 
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Executive Summary 

This report provides a summary of activities conducted throughout 2009 on Waste 
Disposal Well #1 (WDW-#1) at the Bloomfield Refinery. The following is a summary of 
conclusions and recommendations developed from well activities performed in 2009. 

Conclusions 

Injection Volume - The volume injected into the disposal well during 2009 was 
34,042,355 gallons. Western Refming suspended refming 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. Due to the reduced water 
usage caused by this suspension, injection flow rates have decreased to less than 50% or 
less than 60 gpm during December 2009. 

Sampling and Chemical Analyses - Injection fluid samples were collected on a 
quarterly basis for chemical analysis. Analytical results did not exhibit characteristics of 
hazardous waste. 

Maintenance Operations - During 2009, maintenance operations included well 
cleanout, well stimulation, well acidization, and installation of an injection fluids filter. 
Down hole flow rate improved to approximately 100 gpm after each procedure and the 
average injection pressure decreased from 1,111 psia in January to 1,025 psia in 
November. 

Mechanical Integrity Tests - The 2009 well testing program included a Radioactive 
Tracer Test, high-pressure shutdown test, Bradenhead Test, Mechanical Integrity Test, 
bottom hole pressure survey and pressure Falloff Test. All tests were successfully 
completed and results indicate no problems with the mechanical integrity of the well. 

Well Evaluation - Bloomfield Refinery retained William M Cobb & Associates, Inc to 
evaluate available well information and present recommendations to improve the 
injectivity of the injection well. Bloomfield Refinery followed the recommendations to 
clean out/stimulate/acidize the well and to filter the injection fluids. Western believes 
that the well stimulation procedures were successful as indicated by the results of the 
Radioactive Tracer Test and the Falloff Test; fracture treatment of the lower interval is 
not being considered at this time. 

Area of Review (AOR) - No wells are currently producing petroleum from the 
Mesaverde injection zone within the AOR, a one-mile radius of Disposal Well #1. 
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Recommendations 

In 2010. Western wil l continue the routine operating, monitoring, maintenance and 
testing programs which will include quarterly chemical analysis of injection fluids, 
annual MIT, Bradenhead testing, and the annual pressure Falloff Test. Western will 
continue to utilize the maximum operating injection pressure at the wellhead of 1150 psi 
as allowed in the amended Administrative Order SWD-528 in order to optimize potential 
fluctuations in the dewatering activities associated with groundwater remediation and to 
accommodate any changes in operation of the facility. 
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1.0 Introduction 

This report provides a summary of activities conducted during 2009 on Waste Disposal 
Well #1 (WDW #1). The disposal well is part of the Bloomfield Refinery operations. 
The refinery is located immediately south of Bloomfield, New Mexico in San Juan 
County. The well location is depicted in Figure 1. The physical address is #50 Road 
4990, Bloomfield, New Mexico 87413. 

The Bloomfield Refinery 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 44 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 
where the San Juan River intersects Tertiary terrace deposits. 

The Waste Disposal Well #1 is owned by Western Refining Southwest, Inc., which is a 
wholly owned subsidiary of Western Refming Company, and it is operated by Western 
Refining Southwest, Inc. - Bloomfield Refinery. 

1.1 Well Information 

Well Name & Number: 
OCD UIC: 
OCD Discharge Plan Permit Number 
Well Classification: 
API Number: 
Legal Location: 
Physical Address: 

Waste Disposal Well #1 
UIC-CL1-009 
GW-130 
Class I Non-hazardous 
30-045-29002 
1250 FEL, 2442FSL, I Sec 27 T29S Rl IE 
#50 Road 4990, Bloomfield, NM 87413 



2.0 Summary of Activities 

The following list of the activities were conducted throughout 2009 on Disposal Well #1 
at Western's Bloomfield Refinery. 

o 01/28/09 
° 04/14/09 
o 04/28/09 

o 07/01/09 
e 07/07/09 

• 09/15/09 

« 09/23/09 

• 09/24/09 

« 09/28/09 
e 10/01/09 
o 12/23/09 

1 s t Quarterly Sampling Event 
2 n d Quarterly Sampling Event 
Coil Tubing Well Cleanout/Acidization Procedure 
(See Form C-103 in Appendix A) 
3 r d Quarterly Sampling Event 
Well Stimulation/Acidization Procedure 
(See Form C-103 in Appendix A) 
Well Stimulation/Acidization Procedure 
(See Form C-103 in Appendix A) 
Radioactive Tracer Test 
(See Form C-103 in Appendix A) 
Mechanical Integrity Test 
(See Form C-103 in Appendix A) 
Pressure Fall-off Test 
4 t h Quarterly Sampling Event 
Filter Installation 

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 2009 was 34,042,355 gallons. 
Western Refining 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. Due to the reduced water usage caused 
by this suspension, injection flow rates have decreased to less than 50% or less than 60 
gpm during December 2009. 

3.2 Injection Well Down-Time 

The Injection Well was down a total of 682 hours in 2009. The down-times are directly 
correlated with performing well testing procedures and maintenance. Well testing 
procedures include the Radioactive Tracer Test and the Annual Falloff Test. The 
maintenance procedures that contributed to downtime were the well stimulation/ 
acidization procedures, the cartridge filter installation and 108 hours in November due to 
repair of pump pistons. 
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4.0 Sampling and Chemical Analyses 

Injection fluids samples were collected on a quarterly basis and analyzed for the 
constituents listed 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. First quarter samples were collected on January 28, 2009, second quarter samples 
were collected April 14, 2009, third quarter samples were obtained July 1, 2009, and 
fourth quarter samples were taken October 1, 2009. Laboratory Analytical Reports and 
Laboratory Quality Assurance Plan are presented in Appendices B and C, respectively. 

Analytical results did not exhibit characteristics of hazardous waste. 

5.0 Maintenance Operations 

During 2009, maintenance operations included well cleanout, well stimulation, 
acidization, and installation of an injection fluids filter. 

5.1 Well Stimulation/Acidization 

In order to reduce sand and scale build up within the well bore and perforations, three 
separate well stimulation/acidization procedures were performed. On April 28, 2009 
coil-tubing clean out and acidization procedures were completed. Eighty-three barrels of 
hydrochloric (HCI) acid were injected down hole and 65 barrels of flush water were used. 
After the procedure, the injection rate increased from 60 gpm to 100 gpm. Copies of 
Form C-103 are located in Appendix A. 

The next well stimulation/acidization procedure occurred on July 7, 2009. The process 
consisted of pumping 3500 gallons down hole of 15% HCI acid in addition to 250 (1.3 
specific gravity) "bio" ball sealers. Eight hundred gallons of flush water was used. The 
well was shut in 1 hour and 15 minutes, and then opened to flow back into frac tanks for 
three hours. The well was allowed to flow back to the evaporation ponds overnight (14 
hours). The procedure improved the flow rate from 70 gpm to 101 gpm. Copies of Form 
C-103 are located in Appendix A. 

The last stimulation/acidization procedure for 2009 was conducted on September 15 & 
16, 2009. Coil tubing clean out was performed on September 15, 2009. The well bottom 
was tagged at 3520' and the hole was circulated clean. Two hundred gallons of 15% HCI 
was spotted across the perforations and the well shut in. On September 16, 2009, 350 
(1.18 specific gravity) "bio" balls were dropped and 4,000 gallons of 15% HCI with 
corrosion inhibitor and Gas Perm 1000 were pumped in. Acid was displaced with 28 
barrels of 2% (potassium chloride) KCI water. The well was shut in for 1 hour 45 minutes 
and then allowed to flow back 870 barrels to the frac tanks. The down hole flow rate 
improved to 98gpm. Copies of Form C-103 are located in Appendix A. 
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Down hole flow rates improved to approximately 100 gpm after each procedure and the 
average injection pressure decreased from 1,111 psia in January to 1,025 psia1 in 
November. 

5.2 Filter Installation 

Historically sand and scale have likely caused plugging of the well bore and perforations, 
which in turn caused higher surface well pressures and lower injection flow rate. To 
further alleviate these potential problems, Bloomfield Refinery installed a filter to remove 
solids from the injection fluids. A skid mounted cartridge filter was leased from Filter 
Supply of Farmington, New Mexico. The filter was installed in the injection pump 
building and put into service on December 23, 2009. 

6.0 Mechanical Integrity Tests 

The 2009 well testing program included a radioactive tracer test, high-pressure shutdown 
test, Bradenhead test, mechanical integrity test, bottom hole pressure survey and pressure 
falloff test. The testing is discussed below. 

6.1 Radioactive Tracer Test 

In accordance with the 5-year review of the permit and permit renewal a Radioactive 
Tracer Test was performed on September 23, 2009. Two millicuries of Scandium (Sc 46) 
was injected down hole and flushed with 5,000 gallons of water. A Gamma Ray 
correlation log was run from 3,506 feet to the surface. Two passes (up and down) were 
logged. 

The logs indicate that most of the perforated intervals are taking fluid. There were 
spurious spikes above the packer which are usually associated with tubing collars. These 
spikes indicated that there was still some radioactive material hung up in the tubing. 
Results of the Radioactive Tracer Test prove that the operational integrity of the well is 
sound. 

An electronic copy of the Gamma Ray correlation log and follow-up C-103 were e-
mailed to New Mexico Oil Conservation Division - Santa Fe (NMOCD-Santa Fe) and 
New Mexico Oil Conservation Division - Aztec (NMOCD-Aztec) on September 28, 
2009. A hard copy was also available in Appendix H of the 2009 Annual Bottomhole 
Pressure Surveys and Pressure Falloff Tests for Waste Disposal Well #1 Report (Cobb & 
Associates, 2009b) that was sent to NMOCD - Santa Fe on November 18, 2009. 

6.2 Annual Mechanical Integrity Test 

Bloomfield Refinery performed the annual High Pressure Shutdown Test, Bradenhead 
Test, and Mechanical Integrity Test (MIT) on September 24, 2009. Al l tests were 
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witnessed by Monica Kuehling of NMOCD-Aztec. The MIT held at 580 psi for 30 
minutes, therefore indicating the absence of any leaks. 

6.3 Annual Pressure Fall-Off Test 

Bloomfield Refinery retained William M. Cobb & Associates, Inc. to perform the annual 
bottom hole pressure survey and pressure Falloff Test on WDW #1. The well tests were 
conducted in accordance with United States Environmental Protection Agency (USEPA) 
40 CFR 146.13 and the State of New Mexico Falloff Test Guidelines, December 3, 2007. 
The 2009 pressure falloff test procedure was conducted in accordance with the USEPA's 
Region 6 "Pressure Falloff Testing Guidelines, Third Revision", dated August 8, 2002, 
and required by the State of New Mexico as of December 3, 2007. The pressure falloff 
test and bottom hole pressure survey performed on Waste Disposal Well No. 1 also met 
the NMOCD requirements for such testing. 

The Falloff Test on WDW #1 at Bloomfield Refinery got underway with a pre-flow 
period beginning at 6PM on September 28, 2009 and ending at 9:56AM on October 2, 
2009. The average flow rate for the 72-hour period prior to the beginning of the fall-off 
test was 69.3 gpm. On the morning of October 2, 2009, tandem bottom hole memory 
gauges were lowered into the well and allowed to stabilize. The well was shut-in for 238 
hours, ending at 7:59 A M on October 12, 2009. The bottom hole pressure gauges were 
then pulled from the well making gradient stops every 1,000 feet. 

Geologic assessment indicates the WDW #1 is in a confined low permeability sand 
interval and historically is not capable of producing a bottom hole 100 psi pressure drop 
between the test data. The Falloff Test data showed no unexpected pressure changes. The 
pressure dropped quickly during the first few minutes of the test due to wellbore storage 
effects and then continued to decline as the pressure in the reservoir adjusted to the no-
flow period. The Falloff Test data show linear flow for the duration of the test with no 
indication of end of linear flow or reservoir boundary effects. With pressures steady and 
rates increasing over most of the last four years, there does not appear to be any reservoir 
response to injection other than that which would be expected from normal growth of the 
injected volume. 

Al l test data and conclusions are presented in the 2009 Annual Bottomhole Pressure 
Surveys and Pressure Falloff Tests for Waste Disposal Well #7 Report (Cobb and 
Associates, 2009b) that was submitted to NMOCD - Santa Fe on November 18, 2009. 

7.0 Well Evaluations 

7.1 Well Evaluation 

Bloomfield Refinery retained William M. Cobb & Associates, Inc. to evaluate available 
well information and present recommendations to improve the injectivity of the injection 
well. A report, Evaluation of Disposal Well #1 Bloomfield Refinery (Cobb and 
Associates, 2009a), was prepared by William M. Cobb & Associates, Inc. for Bloomfield 
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Refinery and submitted to NMOCD - Santa Fe on October 7. 2009. In the report, 
William M Cobb & Associates, Inc stated "with the current injection pressure limit of 
1,150 psig at the wellhead and at rates of under 100 gpm, the well should serve for an 
additional ten years." 

Bloomfield Refinery followed the recommendations to clean out/stimulate/acidize the 
well and to filter the injection fluids. Western believes that the well stimulation 
procedures were successful as indicated by the results of the Radioactive Tracer Test and 
the Falloff Test; therefore fracture treatment of the lower interval is not being considered 
at this time. 

Western Refining suspended refining operations at the Bloomfield Refinery on 
November 23, 2009. Due to the reduced water usage caused by this suspension, injection 
flow rates have decreased to less than 60 gpm. With proper operation of the filtration 
system and with the decreased flow rates, WDW #1 should operate for more that ten 
years. 

7.2 Area of Review (AOR) 

The Area of Review data from the 2008 Falloff test report was reviewed and updated in 
2009 Annual Bottomhole Pressure Surveys and Pressure Falloff Tests for Waste Disposal 
Well #1 Report (Cobb & Associates, 2009b) that was submitted to NMOCD - Santa Fe on 
November 18, 2009. 

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 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. 

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 Disposal Well #1. 
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8.0 Conclusions and Recommendations 

The following is a summary of conclusions and recommendations developed from well 
activities in 2009. 

8.1 Conclusions 

Injection Volume - The volume injected into the disposal well during 2009 was 
34,042,355 gallons. Western Refining 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. Due to the reduced water 
usage caused by this suspension, injection flow rates have decreased to less than 50% or 
less than 60 gpm during December 2009. 

Sampling and Chemical Analyses - Injection fluids samples were collected on a 
quarterly basis for chemical analysis. Analytical results did not exhibit characteristics of 
hazardous waste. 

Maintenance Operations - During 2009, maintenance operations included well 
cleanout, well stimulation, well acidization, and installation of an injection fluids filter. 
Down hole flow rates improved to approximately 100 gpm after each procedure and the 
average injection pressure decreased from 1,111 psia in January to 1,025 psia in 
November. 

Mechanical Integrity Tests - The 2009 well testing program included a Radioactive 
Tracer Test, high-pressure shutdown test, Bradenhead Test, Mechanical Integrity Test, 
bottom hole pressure survey and pressure Falloff Test. Results of these tests prove that 
the operational integrity of the well is sound. 

Well Evaluation - Bloomfield Refinery retained William M Cobb & Associates, Inc to 
evaluate available well information and present recommendations to improve the 
injectivity of the injection well. Bloomfield Refinery followed the recommendations to 
clean out/stimulate/acidize the well and to filter the injection fluids. Western believes 
that the well stimulation procedures were successful as indicated by the results of the 
Radioactive Tracer Test and the Falloff Test; therefore fracture treatment of the lower 
interval is not being considered at this time. 

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. 

8.2 Recommendations 

In 2010, Western will continue the routine operating, monitoring, maintenance and 
testing programs which include quarterly chemical analysis of injection fluids, annual 
MIT, Bradenhead testing, and the annual pressure Falloff Test. Western will continue to 
utilize the maximum operating injection pressure at the wellhead of 1150 psi as allowed 
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in the amended Administrative Order SWD-528 in order to optimize potential 
fluctuations in the dewatering activities associated with groundwater remediation and to 
accommodate any changes in operation of the facility. 
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Submit 3 Copies To Appropriate District 
Office 
District 1 
1625 N. French Dr, Hobbs, NM 88240 
District II 
1301 W. Grand Ave., Artesia, NM 88210 
Disincl III 
1000 Rio Brazos Rd , Aztec, NM 874 10 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 
87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-103 
June 19. 2008 

WELL API NO. 

Indicate Type of Lease 
STATE • FEE • 

6. State Oil & Gas Lease No. 

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-l01) FOR SUCH 
PROPOSALS.) 
1. Type of Well: Oil Well • Gas Well • OtherX S f i j t f 

7. Lease Name or Unit Agreement Name 

2. Name of Operator 
Western Refining Souhwest, Inc. - Bloomfield Refinery 

9. OGRID Number 
037218 

3. Address of Operator 
#50 Road 4990 Bloomfield, NM 87413 

10. Pool name or Wildcat 

4. Well Location 

Unit Letter : 2442 feet from the 

Section 2<f Jl'J 

South__ line and 1250_ 

Township 29 Range 11 

feet from the East 

NMPM 
line 

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

County San Juan 

. ^ v ^ 1 •" : ^'^;^^^'*^•'r•^lSi•s"', 

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

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • REMEDIAL WORK • ALTERING CASING • 
TEMPORARILY ABANDON • CHANGE PLANS • . COMMENCE DRILLING O P N S . • PANDA • 
PULL OR ALTER CASING • MULTIPLE COMPL • CASING/CEMENT JOB • 

DOWNHOLE COMMINGLE • 

OTHER: OTHER: • 
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 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

This Class 1 Injection Well operated by Western Refining Southwest, Inc. — Bloomfield Refinery is permitted by New Mexico OCD 
Discharge Permit Disposal Well UICL-9. EPA ID# NMD089416416 

Well Maintenance (Down-Hole Clean Out) will be conducted starting approximately on 4-22-09 or no later than 4-30-09. 

RCVDAPR20'09 

Spud Date: Rig Release Date: 

OIL CONS. DIV. 

DIST. 3 

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

tnriirtv\mc*hk Gp-rc^'rvA^fc- DATE H~lh~0^ SIGNATURE TITLE 1 

Type or print name d ^ t > ^ T~j q r T K o l o 
For State Use On Iv 

APPROVED BY 
$M3l Conditions of Approval (if any) 

E-mail address: C i ^ . Wuir-Wo e,ujror\ co *\ p H O N F / S ^ - k ^ - q i i£\ 

Deputy Oi! & Gas inspector, 
TITLE District #3 DATE APR 2 4 2009 



BLOOMFIELD REFINERY 

Jim Griswold 
Nsw Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

Certified Mail: 7007 0220 0004 0187 0756 DIST. 3 

April 16, 2009 

RE: Bloomfield Refinery UIC Class I Well 
API# 30-0-45-29002 
Disposal Well #1 
Unit I, Section 27, Township 20, Range 11 

RCUDftPR20'09 

OIL C0MS. DIV. 

Dear Mr. Griswold, 

Piease find enclosed the C-103 notification for well maintenance work (down-hole clean-
out) that will be conducted on Bloomfield Refinery's Class I Injection Well. This work is 
tentatively scheduled for 4-22-09 but will occur no later than 4-30-09. 

If you need additional information, please contact Randy Schmaltz (505-632-4171), Bob 
Krakow (505-632-4135), or myself (505-632-4161). 

Sincerely, 

Cindy Hurtado 
Environmental Coordinator 
Bloomfield Refinery - Western Refining 

Cc: Randy Schmaltz - Environmental Manager — Bloomfield Refinery 
Brandon Powell - NMOCD Aztec District Office 

50 Road 4990, Bloomfield, New Mexico 87413 • 505 632-8013 • www.wnr.com 



Submit 3 Copies To Appropriate Districl S t a t e o f N e w M e x i c o 
Office 
Districl i Energy, Minerals and Natural Resources 
1625 N. French F)r., Hobbs, NM 882<I0 

BoTw'c rnnd Ave., Artesia, NM 882)0 O I L C O N S E R V A T I O N D I V I S I O N 

QmvckM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec, NM 87410 _ „ „ r i . „ _ , . „ _ 

District iv Santa Fe, NM 87505 
1220 S. Sl. Francis Dr., Sania Fc, NM 
87505 

Form C-103 
May 27, 2004 

Submit 3 Copies To Appropriate Districl S t a t e o f N e w M e x i c o 
Office 
Districl i Energy, Minerals and Natural Resources 
1625 N. French F)r., Hobbs, NM 882<I0 

BoTw'c rnnd Ave., Artesia, NM 882)0 O I L C O N S E R V A T I O N D I V I S I O N 

QmvckM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec, NM 87410 _ „ „ r i . „ _ , . „ _ 

District iv Santa Fe, NM 87505 
1220 S. Sl. Francis Dr., Sania Fc, NM 
87505 

WELL API NO. 
30-045-290002-00 

Submit 3 Copies To Appropriate Districl S t a t e o f N e w M e x i c o 
Office 
Districl i Energy, Minerals and Natural Resources 
1625 N. French F)r., Hobbs, NM 882<I0 

BoTw'c rnnd Ave., Artesia, NM 882)0 O I L C O N S E R V A T I O N D I V I S I O N 

QmvckM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec, NM 87410 _ „ „ r i . „ _ , . „ _ 

District iv Santa Fe, NM 87505 
1220 S. Sl. Francis Dr., Sania Fc, NM 
87505 

5. Indicate Type of Lease 
STATE • FEE • 

Submit 3 Copies To Appropriate Districl S t a t e o f N e w M e x i c o 
Office 
Districl i Energy, Minerals and Natural Resources 
1625 N. French F)r., Hobbs, NM 882<I0 

BoTw'c rnnd Ave., Artesia, NM 882)0 O I L C O N S E R V A T I O N D I V I S I O N 

QmvckM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec, NM 87410 _ „ „ r i . „ _ , . „ _ 

District iv Santa Fe, NM 87505 
1220 S. Sl. Francis Dr., Sania Fc, NM 
87505 

6. State Oil & Gas Lease No. 

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 
PROPOSALS) 

1. Type of Well: Oil Well • Gas Well • OtherX 

7. Lease Name or Unit Agreement Name 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 
PROPOSALS) 

1. Type of Well: Oil Well • Gas Well • OtherX 8. Well Number 

2. Name of Operaior 
Western Refining, Southwest, Inc. - Bloomfeld Refinery 

9. OGRID Number 
037218 

3. Address of Operator 
#50 Road 4990 Bloomfield, NM 87413 

10. Pool name or Wildcat 

4. Well Location 
Unii Letter 1 : 2442 feel from the South line and 1250 feet from the East line 
Section 24 Township 29 Range 11 NMPM r.i»nr. ?.ir iiun 

-•EM ^ l i ^ ^ & L & S & l ^ 1 1 • Elevation (Show whether DK, RKB, RT, GR, etc.) ' ^ & m M Z - f ^ ^ 0 W * 

Pit ur Kelow-Eradc T ank Application PI or Closure PI 

ancc from nearest surface water 

istruclion Material 

Pit type Depth to Groundwater Distance from nearest fresh water well Dist 

Pit Liner Thickness: mil Below-Grade Tank: Volume bbis; Co 

ancc from nearest surface water 

istruclion Material 

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

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • REMEDIAL WORK • ALTERING CASING • 

TEMPORARILY ABANDON • CHANGE PLANS • COMMENCE DRILLING OPNS, • PANDA • 
PULL OR ALTER CASING • MULTIPLE COMPL • CASING/CEMENT JOB • 

OTHER: • OTHER: • 
13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date 

of sianing any proposed work). SEE RULE 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

The Class I Injection Well operated by Western Refining Southwest, Inc. - Bloomfield Refinery is permitted by New Mexico OCD 
Discharge Permit Disposal Well UICL-9. EPA ID# NM.D089416416. 

April 28, 2009 coil tubing clean out and acidization processes were completed on the Injection Well. 83 barrels of HCL, acid was injected 
downhole, 65 barrels of flush water was used. After the process was completed the Injection Well was put back on line. The injeciion rate 
increascsd from 60 gpm to 100 gpm. 

1 hereby certify lhar ihe information above is true and complete to the best of my knowledge and belief. I turther certify lhat any pit or below-
grade lank has htieii^yill be constructed or clused according lo NMOCD guidelines D , a general permit • or an (attached) alternative OCD-approved plan LTJ. 

SIGN ATU R E_(_ <^r~fjuA-ftl/in TITLE Bni/lContntnUl (jo&cktrUl^ML- DATE i/-Z.9'2<X>f 

Type or prim name ' Ctrld^ Hurto/io E-mail address: C.'MC^, huv Wo e ^n(A(,°feTephane No. S"BS~"'^'2- ' ^/M 
For State Use Only 

APPROVED BY: t>~*-/7 TITLE W f a H ^ - DATE S / j j - f o ^ 
Conditions of Approval (if any)/ f f P 0 



Submit 3 Copies To Appropriate District S ta te o f N e w M e x i c o 
Office 
Oistrict I Energy, Minerals and Natural Resources 
1 025 N French Dr.. Hobbs. NM 88240 

ftflTw. Grand Ave., Artesia, NM SS2I0 O I L C O N S E R V A T I O N D I V I S I O N 
D K " < " "! 1220 South St. Francis Dr. 
1000 Rio Brazos Rd,. Aztec, NM 87-110 ., „ „ , „ „ ™ 

District iv Santa Fe, NM 87505 
1220 S. .St. Francis Or., Santa f c, NM 
87505 

Form C-103 
May 27. 2004 

WELL API NO. 
30-045-29002-00 
5. Indicate Type of Lease 

STATE • FEE X D 

Submit 3 Copies To Appropriate District S ta te o f N e w M e x i c o 
Office 
Oistrict I Energy, Minerals and Natural Resources 
1 025 N French Dr.. Hobbs. NM 88240 

ftflTw. Grand Ave., Artesia, NM SS2I0 O I L C O N S E R V A T I O N D I V I S I O N 
D K " < " "! 1220 South St. Francis Dr. 
1000 Rio Brazos Rd,. Aztec, NM 87-110 ., „ „ , „ „ ™ 

District iv Santa Fe, NM 87505 
1220 S. .St. Francis Or., Santa f c, NM 
87505 

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

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 
PROPOSALS.) 

1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 

7. Lease Name or Unit Agreement Name 
Disposal 

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 
PROPOSALS.) 

1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 8. Well Number #00) 

2. Name of Operator 
San Juan Refming Co/Western Refming Southwest, Inc. - Bloomfeld Refinery 

9. OGRID Number 
037218 

3. Address of Operator 
#50 Road 4990 Bloomfield, NM 87413 

10. Pool name or Wildcat 
Blanco/Mesa Verde 

4. Well Location 

Unit Letter I : 2442 feet from the South line and 1250 feet from Ihe East line 

Section 27 Township 29 Range 1 1 NMPM County San Juan 

^ J i ? t7*» M S " •'• Elevation (Show whether DR, RKB, RT, GR, etc.) ' ^ ^ ^ 0 M ^ W S ^ f M W ^ 

Pil itr Bclow-t»raiie T ank Application f~] or Closure f l 

ince from nearest surface water 

tstructiou Material 

Pit type Depth to Groundwater Distance from nearest fresh water well Dist 

Pit Liner Thickness: mil lielow-Craite T ank: Volume bbis; Co 

ince from nearest surface water 

tstructiou Material 

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

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • REMEDIAL WORK • ALTERING CASING • 
TEMPORARILY ABANDON • CHANGE PLANS • COMMENCE DRILLING OPNS. • PANDA • 
PULL OR ALTER CASING • MULTIPLE COMPL • CASING/CEMENT JOB • 

OTHER: Well Stimulation/Acidize Well OTHER: • 
XD 

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 1 103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

Western Refining Soulwest, Inc. - Bloomfield Refinery requests permission to perform well stimulation/acidization procedures on the 
Class I Injection well referenced above. Procedures for this project are attached. 
The procedure will be scheduled pending approval from OCD. 

I hereby certify that the information above is true and complete io Ihe besl of my knowledge and belief. I further certify that any pit or below-
grade tank has bccnAVjill be constructed or closed according lo NMOCD guidelines • . a general permit Q or an (attached) alternative OCD-approved plan LTJ. 

SIGNATURE^ LlJ*AJ&-tM±l TITLE Environmental Coordinator DATE 6/29/09 

Type or print name Cindy Hurtado E-mail address: cindy.hunado@wni.com Telephone No. (505)632-4161 
For State Use Only 

APPROVED BY: fru/—4 (Uu^C - TITLE P W ^ ^ . , ^ g y - , ^ ^ DATE £/z-V<? 1 
Conditions of Approval (if any):/ * 0 



W e s t e r n Refining 

Procedure 

May 12, 2009 

Well: 
Location 

Disposal Well #1 Field: 
Elevation: 

Mesaverde 

By : 

Sec 26, T29N, R11W 
San Juan Co, New Mexico 
John Thompson 

API No: 
Lease No: 

30-045-29002 

P r o j e c t : 
Lower injection pressure by pumping 15% HCI acid. 

P r i o r to J o b : 

Spot 2 ea. 400 bbl frac tanks (only 1 will be needed if displacement water is available from 
refinery). Hard line well to 1 tank (for flowback). 

Acid Job: 

1. Hold safety meeting w/ Halliburton and Western Refinery personnel and review 
procedure. 

2. Rig up Halliburton to well head and pressure test pumps s:nd lines to 4000 psi. 
3. Pump 3,500 gal of 15% HCI acid w/ inihibtors and mutual solvent with 250 ea. bio

degradable ball sealers 
4. Displace acid to bottom perforation with ~ 24 bbis of 2% KCI water (or disposal water 

if available). 
5. Shut well in for ~ 1 hr and let acid treatment "soak". Rig down and release Halliburton. 
6. Open well through 2" line and let well flow back to frac tank. Flow back approximately 

400 bbis of fluid. 
7. After flowback, return well to injection status and monitor rates and pressures. 

Materials & Vendors 

Acid: Halliburton Energy Services 
Frac Tank: M&R Trucking 
Roustabouts: Englehart 
Engineering/Supervision: Walsh Engineering 



Page 1 of 1 

Hurtado, Cindy 

To: 

Sent: 

From: Hurtado, Cindy 

Monday, July 13, 2009 9:44 AM 

'Chavez, Carl J, EMNRD'; 'monica.kuehling@state.nm.us'; Schmaltz, Randy 

Cc: Krakow, Bob 

Subject: UICI-9 WRSW-Bloomfield Refinery Acid Job 7-07-09 

Attachments: C-103 Follow up 7-07-09.pdf 

Good Morning, 

Please find attached the C-103 follow-up report for the well strmulation/acidization procedure that was conducted 
at Bloomfield Refinery's Class I Injection Well. Monica Kueling from the Aztec District OCD office was onsite and 
observed the well strmulation/acidization process. Please let me know if a hard copy of this report needs to be 
mailed out. 

Thanks, 
Cindy 

Cindy Hurtado 
Environmental Coordinator 
Western Refining Southwest, Inc. - Bloomfield Refinery 
cindy.hurtado@wnr.com 
505-632-4161 

12/31/2009 



Submit 3 Copies To Appropriate Disirici S ta t e o f N e w M e x i c o 

District i Energy. Minerals and Natural Resources 
1625 N French Dr.. Hobbs, NM 88240 

i W c ™ , d Ave.. Artesia. NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 

nbarictiii 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec. NM 87410 _ x „ . . . . 
District IV. S a i l t a F e > 87^05 
1220 S. Sl. Francis Dr., Santa Fe, NM 
87505 

Form C-103 
May 27, 2004 

Submit 3 Copies To Appropriate Disirici S ta t e o f N e w M e x i c o 

District i Energy. Minerals and Natural Resources 
1625 N French Dr.. Hobbs, NM 88240 

i W c ™ , d Ave.. Artesia. NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 

nbarictiii 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec. NM 87410 _ x „ . . . . 
District IV. S a i l t a F e > 87^05 
1220 S. Sl. Francis Dr., Santa Fe, NM 
87505 

WELL API NO. 
30-045-29002-00 

Submit 3 Copies To Appropriate Disirici S ta t e o f N e w M e x i c o 

District i Energy. Minerals and Natural Resources 
1625 N French Dr.. Hobbs, NM 88240 

i W c ™ , d Ave.. Artesia. NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 

nbarictiii 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec. NM 87410 _ x „ . . . . 
District IV. S a i l t a F e > 87^05 
1220 S. Sl. Francis Dr., Santa Fe, NM 
87505 

5. Indicate Type of Lease 
STATE • FEE X Q 

Submit 3 Copies To Appropriate Disirici S ta t e o f N e w M e x i c o 

District i Energy. Minerals and Natural Resources 
1625 N French Dr.. Hobbs, NM 88240 

i W c ™ , d Ave.. Artesia. NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 

nbarictiii 1220 South St. Francis Dr. 
1000 Rio Brazos Rd., Aztec. NM 87410 _ x „ . . . . 
District IV. S a i l t a F e > 87^05 
1220 S. Sl. Francis Dr., Santa Fe, NM 
87505 

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

SUNDRY NOTICES AND REPORTS ON WELLS 
(OO 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 
PROPOSALS.) 

1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 

7. Lease Name or Unit Agreeme.nl Name 
Disposal 

SUNDRY NOTICES AND REPORTS ON WELLS 
(OO 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 
PROPOSALS.) 

1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 8. Well Number #001 

2. Name of Operator 
San Juan Refining Co/Western Refining Southwest, Inc. - Bloomfeld Refinery 

9. OGRID Number 
037218 

3. Address of Operator 
« 0 Road 4990 Bloomfield, NM 87413 

10. Pool name ot Wildcat 
Blanco/Mesa Verde 

4. Well Location 
Unit Letter 1 :2442 feet from the South line and 1250 feet from the Easi line 
*5.-.:tion 27 Township 29 Range 11 NMPM • n.i * i. \ ,t 

W ^ ^ W ^ P & ^ ^ & w F f - i 1 Elevation (Show whether DR, RKB. RT, GR, etc.) *&x&Z€rt\C'£&%^% 

" ." -• ^M&i^hgF&jR&i; 
V:'. „! liclcv.--j: adc 1 a..1., A,...li>.iti„.ij „. Closure V~\ 

ance from nearest surface water 

tstruclion Material 

VU rvpc Depth to Groundwater Distance from nearest fresh water well Disl 

Pit Liner Thickness: mil Bclow-Grade Tank: Volume bbis; Co 

ance from nearest surface water 

tstruclion Material 

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

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • REMEDIAL WORK • ALTERING CASING • 
TEMPORARILY ABANDON • CHANGE PLANS • COMMENCE DRILLING OPNS. • PANDA • 
PULL OR ALTER CASING • MULTIPLE COMPL • CASING/CEMENT JOB • 

OTHER: • OTHER: Well Stimulation/Acidize Well X • 

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 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

On July 7, 2009, Western Refining Southwest, Inc. - Bloomfield Refinery performed well stimulation/acidization procedures on the Class 
I Injection well referenced above. The procedure consisted of pumping 3500 gallons of 15% HCL acid in addition to 250 - 1.3 specific 
gravity "bio" ball sealers downhole. 800 gallons of flush water was used. The well was shut in I hour and 15 minutes and then opened to 
flow back into frac tanks for three hours. The well was allowed to flowback lo the evaporation ponds overnight (14 hours). After the 
Injection Well was put back on line, flow rate increased front 70 gpm to 101 gpm. 

/ hereby certify that the information above is true and complete to the besl of my knowledge and belief. I further certify Dial any pit or below-
grade lank has bceiiAfiJl be constructed or closed according to NMOCD guidelines • , a yenernl permit • or an (attached) alternative OCD-approved plan • . 

SIGNATURE ( , t n j / //flay? T u A o T1TLE_ Environmental Coordinator_DATE 7/13/09 

Type or print name Citldy Hurtado E-mail address: eindy.liurtado@wni .com Telephone No. (505)632-4161 
For State Use Only 

APPROVED BY: TITLE DATE 
Conditions of Approval (if any): • 



} 
* Submit 3 Copies To Appropriate District State o f N e w M e x i c o 

Office "~ 
District i Energy, Minerals and Natural Resources 
1625 N French Dr , Hobbs, NM 88240 

^ f ^ G r a n d Ave., Anesia.NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 
BismsiM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd.. Aztec, NM 87410 0 , T, 

Di5UiCi iv Santa Fe, NM 87505 
1220 S. St. Francis Dr.. Santa Fc, NM 
87505 

Form C-103 
May 27, 2004 

Submit 3 Copies To Appropriate District State o f N e w M e x i c o 
Office "~ 
District i Energy, Minerals and Natural Resources 
1625 N French Dr , Hobbs, NM 88240 

^ f ^ G r a n d Ave., Anesia.NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 
BismsiM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd.. Aztec, NM 87410 0 , T, 

Di5UiCi iv Santa Fe, NM 87505 
1220 S. St. Francis Dr.. Santa Fc, NM 
87505 

WELL API NO. 
30-045-29002-00 

Submit 3 Copies To Appropriate District State o f N e w M e x i c o 
Office "~ 
District i Energy, Minerals and Natural Resources 
1625 N French Dr , Hobbs, NM 88240 

^ f ^ G r a n d Ave., Anesia.NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 
BismsiM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd.. Aztec, NM 87410 0 , T, 

Di5UiCi iv Santa Fe, NM 87505 
1220 S. St. Francis Dr.. Santa Fc, NM 
87505 

5. Indicate Type of Lease 
STATE • FEE X Q 

Submit 3 Copies To Appropriate District State o f N e w M e x i c o 
Office "~ 
District i Energy, Minerals and Natural Resources 
1625 N French Dr , Hobbs, NM 88240 

^ f ^ G r a n d Ave., Anesia.NM 88210 O I L C O N S E R V A T I O N D I V I S I O N 
BismsiM 1220 South St. Francis Dr. 
1000 Rio Brazos Rd.. Aztec, NM 87410 0 , T, 

Di5UiCi iv Santa Fe, NM 87505 
1220 S. St. Francis Dr.. Santa Fc, NM 
87505 

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

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 
PROPOSALS.) 
1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 

7. Lease Name or Unit Agreement Name 
Disposal 

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 
PROPOSALS.) 
1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 8. Well Number #001 

2. Name of Operator 
San Juan Refining CoAVestern Refining Southwest, Inc. - Bloomfeld Refinery 

9. OGRID Number 
037218 

3. Address of Operator 
#50 Road 4990 Bloomfield, NM 87413 

10, Pool name or Wildcat 
Blanco/Mesa Verde 

4. Well Location 

Unit Letter I : 2442 feet from the South line and 1250 feet from the East line 
Section 27 Township 29 Range 11 NMPM County San Juan 

d W ^ ^ ^ S S ^ S ^ S ^ 11 • Elevation (Show whether DR, RKB, RT, GR, etc.) W ^ W ^ W ^ ^ ^ 

Pit or Bclow-erade Tanli Application Fl or Closure f l 

»nce from nearest surface water 

nstruction Material 

Pit type Depth to Groundwater Distance from nearest fresh water well Dist 

iPit Liner Thickness: mil Below-Grade Tank: Volume bbis; Co 

»nce from nearest surface water 

nstruction Material 

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

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • REMEDIAL WORK • ALTERING CASING • 

TEMPORARILY ABANDON • CHANGE PLANS • COMMENCE DRILLING OPNSO PANDA • 
PULL OR ALTER CASING • MULTIPLE COMPL • CASING/CEMENT JOB • 

OTHER: Well Stimulation/Acidize Well OTHER: • 
XD 

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 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

Western Refming Soutwest, Inc. - Bloomfield Refinery requests permission to perform well stimulation/acidization pn 
Class I Injection well referenced above. Procedures for this project are attached. 
The procedure will be scheduled pending approval from OCD. 

I hereby certify that the information above is true and complete to the best of my knowledge and belief. I further cV^Yfyihnt any pit or bĉ ojv-
grade tank has becn/jyttTfbc constructed oij closed according to NMOCD guidelines a general permit Q or an (attached) alternative Ok lT^pr j jxd^p jkn 'Q . 

SIGNATURE TITLE Environmental Coordinator DATE 9/11/09 

Type or print name Ciryay Hurtado 
For State Use Only 

APPROVED BY, jfcJI)*, Qt • Lte3^~ 
Conditions of Approval (if any) 

E-mail address: cindy.hurtado@wnr.com Telephone No. (505)632-4161 

Deputy Oil & Gas Inspector, 
TITLE District #3 DATE SEP 1 4 2009 



Western Refining 

Procedure 

August 18, 2009 

Well: 
Location: 

Disposal Well #1 Fie ld : 
Elevation: 

Mesaverde 

By: 

Sec 26, T29N, R11W 
San Juan Co, New Mexico 
John Thompson 

API No: 
Lease No 

30-045-29002 

Project: 
Lower injection pressure by pumping 15% HCI acid. 

Prior to Job: 

Spot 2 ea. 400 bbl frac tanks for flowback after acid job. Spot flowback tank for clean out. Use 
water truck for displacement. Hydrant on location has too much pressure for standard suction 
lines to acid truck. Hard line well to tank (s) for flowback. 

Clean out and Acid Spot: 

1. Hold safety meeting w/ Halliburton, Sanjel and Western Refinery personnel and review 
procedure. 

2. Rig up Sanjel coil tubing unit & Halliburton to well head and pressure test pumps and 
lines to'4000 psi. 

3. RIH w/1-1/4" coil tubing to PBTD at 3520'KB. Clean out if necessary. 
4. Pull coiled tubing up to bottom perforation at 3,460' KB (bottom perforation). 
5. Spot 200 gal of 15% HCL wl inhibitors. 
6. Pull out coiled tubing and shut well in overnight. 

7. Establish an injection rate with water. Pump 4,000 gal of 15% HCI acid w/ inihibtors 
and mutual solvent with 300 ea. bio-degradable ball sealers. Pump 1 s l 500 gal without 
balls. 

8. Displace acid to bottom perforation with ~ 24 bbis of 2% KCI water (or disposal water 
if available). 

9. Shut well in for ~ 1 hr and let acid treatment "soak". Rig down and release Halliburton. 
10. Open well through 2" line and let well flow back to frac tank. Flow back approximately 

400 bbis of fluid. 
11. After flowback, return well to injection status and monitor rates and pressures. 

Materials & Vendors 

Acid: Halliburton Energy Services 
Coil Tubing: Sanjel 
Frac Tank: M&R Trucking 
Roustabouts: Englehart 
Engineering/Supervision: Walsh Engineering 

Acid / Ball Off: 
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Hurtado, Cindy 

From: Hurtado, Cindy 

Thursday, September 17, 2009 1:30 PM 

'Chavez, Carl J, EMNRD'; 'charlie.perrin@state.nm.us'; Schmaltz, Randy 

'kellyg.roberts@state.nm.us'; 'Kuehling, Monica, EMNRD'; Krakow, Bob 

Follow Up C103 - UICI-9 Acid Job 9-2009 

Sent: 

To: 

C c : 

Subject: 

Attachments: C103 Follow Up Report - Acid Job 9-2009.jpg 

Good Afternoon, 

Please find attached the follow up C-103 report for the well stimulation/acidization procedure that was conducted 
at Bloomfield Refinery's Class I Injection Well on September 15 and 16, 2009. Please contact me if you have 
questions concerning this report. 

Thanks, 
Cindy 

Cindy Hurtado 
Environmental Coordinator 
Western Refining Southwest, Inc. - Bloomfield Refinery 
cindy.hurtado@wnr.com 
505-632-4161 

12/31/2009 



Submit 3 Copies To Appropriate District 
Office 
Districl 1 
1625 N. French Dr.. Hobbs, NM 88240 
District 11 
1301 W. Grand Ave., Artesia, NM 88210 
District 111 
'000 Rio Brazos Rd , Aztec, NM 87410 

strict IV 
L20 S. St. Francis Dr., Santa Fe, NM 
7505 

State of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-103 
May 27, 2004 

WELL API NO. 
30-045-29002-00 
5. Indicate Type of Lease 

STATE • FEE X Q 
6. State Oil & Gas Lease No. 
N/A 

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 
PROPOSALS.) 

1. Type of Well: Oil Well • Gas Well • OtherX (Disposal) 

7. Lease Name or Unit Agreement Name 
Disposal 

8. Well Number #001 

2. Name of Operator 
San Juan Refining Co/Western Refining Southwest, Inc. - Bloomfeld Refinery 

9. OGRID Number 
037218 

3, Address of Operator 
#50 Road 4990 Bloomfield, NM 87413 

10. Pool name or Wildcat 
Blanco/Mesa Verde 

4. Well Location 
Unit Letter I _ : 2442_ 
Section 27 

feet from the South_ 
Township 29 

line and 1250_feet from the East line 
Range 11 NMPM County San Juan 

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

wttm 
Pit or Below-grade Tank Application f~l or Closure f~l 

Pit type Depth to Groundwater Distance from nearest fresh water well Distance from nearest surface water 

Pit Liner Thickness: mil Below-Grade Tank: Volume bbis; Construction Material 

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

NOTICE OF INTENTION TO: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • 
TEMPORARILY ABANDON • CHANGE PLANS • 
^ULL OR ALTER CASING • MULTIPLE COMPL • 

DTHER • 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK • ALTERING CASING • 
COMMENCE DRILLING OPNS. • PANDA • 
CASING/CEMENT JOB • 

OTHER: Well Stimulation/Acidize Well 

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 1103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

On September 15 & 16, 2009, Western Refining Soutwest, Inc. - Bloomfield Refinery performed well stimulation/acidization procedures 
on the Class I Injection well referenced above. 
September 15, 2009 — Coil tubing clean out was performed. Tagged bottom at 3520' - circulated hole clean - spotted 200 gallons of 15% 
HCL across the perforations - shut in the well. 
September 16, 2009 - Dropped 350 1.18 specific gravity "bio" balls - pumped in 4000 gallons of 15% HCL with corrosion inhibitor and 
Gas Perm 1000. Displaced acid with 28 bbis. of 2% KCL water. Shut in the well for 1 hour 45 minutes. Flowed back 870 bbis to frac 
tanks. Injection well was put back online - flow rate at 98gpm. 

1 hereby certify that the information above is true and complete to the best of my knowledge and belief. I further certify that any pit or below-
grade tank has been/will be constructed or closed according to NMOCD guidelines • , a general permit • or an (attached) alternative OCD-approved plan • . 

SIGNATURE T1TLE_ Environmental Coordinator_DATE 9/17/09 

pe or print name Cindy Hurtado E-mail address: cindy.hurtado@wnr.com Telephone No. (505)632-4161 
>r State Use Only 

APPROVED BY: TITLE DATE 
Conditions of Approval (if any): 



Submit 3 Copies To Appropriate Districl 
Ofl' ici: 

IJisuifiU. 
1625 N. French Di., Hulibs, NM SS2-I0 
P.i.iinel. U 
i j o i W. Grand Ave.. Artesia, NM KS2I0 
1 .)isi lie I 111 
I 001) Ui» Hrii/.js Kd.. Aztec MM K7-IK1 
pi.s.!['.k!...!.y 
1220 S. St. Franc i> Dr.. Sumsi i c NM 
^7M-

Stale of New Mexico 
Energy, Minerals and Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fe. NM S7505 

Form C-1 03 
Mav 27. 200.4 

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT LSI- TI1IS FORM FOR PROPOSALS TO DRILL. OR TO DEEPEN OR PLUG BACK TO A 
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101.) FOR SUCH 
PROPOSALS.) 

I Type of Well: Oil Well • Cas Well _ • OtherXJ Disposal) _ 
2. Name of Operaior 
San Juan Reiiniri" Co/Western Refining Southwest, Inc. -•- Bloomfeld Refinery 

WELL API NO. 
30-045-29002-00 
5. Indicate Type of Lease 

STATE • PEE X Q 
6. Slate Oil & Gas Lease No. 
'N/A 

7, Lease Name or Unit Agreement Name 
Disposal 

8. Wel l Number r/001 

9. OGRID Number 
0372 IS 

3. Address of Operator 
#50 Road 4990 Bloomfield, NM 874 1 3 

10. Pool name or Wildcat 
Blaneo.'Mcsa Verde 

Well Location 

Unit Leiier I : 2442 (eel from the South 

Section 27 Township 29 

line and _ 1250 feet from the East line 
Ranae I I NMPM Countv San Juan 

I I. Elevation (Show whether DR, RKB. RT, CR, etc.) 

•ude Link AiinlietiMiiii H or Closure |~| 

i*'n typt'_ 

Pil LMHT I liit'krU'S-s; 

Depth to (.'n>umlw;i(cr 

mil 

Disl'.iiHP Irnm iicnri'St frcsli wntcr well 

He. Urn Gntik T;ml;: Vol mm-

DislJincr front niv.irt'Sl MiiT;iro. w;irer_ 

l>h!s; Construction Mutrrhi! 

12. Check Appropriate Box to Indicate Nature ol"Notice... Report or Other Data 

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF. 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • REMEDIAL WORK • ALTERING CASING • 
TEMPORARILY ABANDON • CHANGE PLANS • COMMENCE DRILLING O P N S , • PANDA • 
PULL OR ALTER CASING • MULTIPLE COMPL • CASING/CEMENT JOB • 

OTHER: Radioactive Tracer Test/MIT/BadenheadTest OTHER: • 
XL7J 

I I L ' V . j .) J I t j H ^ ^ i l t 1.1 I . ' I \ - V I I I I | ' < ^ I V 1.1 V ' | I I I L l t l l 1 . 1 . \_ * I V i . l t I ) I t I t , t i l l | . I V I t ' l l > . I l l t i v i u i l . J , u u u I > v | / w i U M \ . H I U H I . W . 1 , n n , i u \ . i i n ^ I . M H U H . W ' <-

of starring any proposed work). SEE RULE I 103. For Multiple Completions: Attach wellbore diagram of proposed completion 
or recompletion. 

For the 5-year review of the permit and permit renewal. Western Refining Southwest. Inc. - Bloomfield Refinery requests permission lo 
perform a Radioactive-Tracer test to assess the mechanical integrity of the cement behind the casing on the Class I injection well 
referenced above. Two mi-llicurtcs of Antimony B.124 isotope will be used in the rest. A Gamma Kay correlation log will be run. This test 
is tentatively-scheduled for September 23. 2009. 

Bloomfield Rcfinerv also requests permission to perform the annual High Pressure Shutdown Test, Bradenhead Test, and Mechanical 
Integrity Test on September 24. 2009. 

1 hereby certify thai the information above is true and complete lo ihe best of my knowledge and belief. I further m-iiiy that nny (iii or below-
m vide bull; has beenAvill br eintstruvteJ or closed nccoi dint! lo NMOCD ^tiitleliiies [TJ. ;t yeuenil permit [TJ or mi {altiiclicd) alterimlivc OCT)-;tpprn\ed pluo Q . 

SIGNATURE j ^ J ^ f ^ J f l M ^ M . ^ Q l . ^ . TITLE. Environmental Coordinator..DATE _ 9/17/09 

Type or prim name Cindy Hurtado E-mail address: cind>\huitado((8.wnr.coni Telephone No. (505)632-4 I 6 I 
For Stale Use Only 

APPROVED BY:_ ^ TITLE. £nv £**r< DATE 7 // 1> 1 
Conditions of Approval (if an/T V 
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Hurtado, Cindy 

From: Hurtado, Cindy 

Monday, September 28, 2009 3:43 PM 

Chavez, Carl J, EMNRD; 'Roberts, Kelly G, EMNRD'; Schmaltz, Randy 

Kuehling, Monica, EMNRD; Krakow, Bob 

UICI-9 - Follow Up C-103 - Radioactive Tracer Test-MIT 

Sent: 

To: 

Cc: 

Subject: 

Attachments: C103 Radioactive Test-MIT Follow Up.pdf; Western Refining Western Refining SWD #1.tif 

Good Afternoon, 

Please find attached the follow up C103 for the Radioactive Tracer Test and MIT performed on Bloomfield 
Refinery's Class I Injection Well (UICI-9). Also, please find attached an electronic copy of the GR/CCL log that 
was produced during the Radioactive Tracer Test. Please contact me if you have questions. 

Thanks, 
Cindy 

Cindy Hurtado 
Environmental Coordinator 
Western Refining Southwest, Inc. - Bloomfield Refinery 
cindy.hurtado@wnr.com 
505-632-4161 

12/30/2009 



.Submit .1 Copies To Appinpnak: Di.slnci 
Oflkc 
District I 
1625 N. Fienoh Di.. Mnblis, NM 882<I0 
District II 
1301 W. brand Ave, Artesia. NM 88210 
Oislricl 111 
IOOO Rio Ikazos Kd., A/.lcc, NM 87410 
District IV 
1220 S. Sl. Franc is Dr., S»m» Fe. NM 

Stale o f New Mcx ico 
Energy, Minerals anil Natural Resources 

OIL CONSERVATION DIVISION 
1220 South St. Francis Dr. 

Santa Fc, N M 87505 

Form C-103 
May 27. 201M 

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT DSL 'I'M IS FORM FOR PROPOSALS TO DRILL OK TO DH I'd PEN OR PLUG DACK TO A 
DtFFLRENT RLStdk VOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 

I . Type of Well: Oil Well • Gas Well • OtherX (Disposal) 
2. Name of Operator 
San J nan Refining Co/Wesiern Refining Southwest, Ine. - Bloomfeld Refinery 
3. Address of Operator 
f/50 Road 4990 Bloomfield, NM 874 13 

WELL API NO. 
30-04 5-29002-00 
5. Indicate Type of Lease 

STATE • FEE, 
6. Slate Oil & Gits Lease No. 
N/A 

7, Lease Name or Unit Agreement Name 
Disposal 

8. Well Number #f001 

9. OGRID Number 
037218 

10. Poo) name or Wildcat 
Bianco/Mesa Verde 

4. Well Location 
Unit L.etter_ 
Section 

2442 feet from the South 
Township 29 Range 

line and 1250_feet from the East line 
1 1 NMPM County San Juan 

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

VU or Hclrm'-untde THMI< /Voplicanon f l or Closure f l 

Pit type Depth to Gruiimlwntrr Distance from nearest fresh water well_ 

Pit I.incr Thickness: mil Iiclo«'-Gi adc Tank: Volume 

Distance from nearest surface wine 

bbis; Construction Malerinl 

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

NOTICE OF INTENTION TO: 
PERFORM REMEDIAL WORK • PLUG AND ABANDON • 
TEMPORARILY ABANDON • CHANGE PLANS • 
PULL OR ALTER CASING • MULTIPLE COMPL • 

OTHER 

SUBSEQUENT REPORT OF: 
REMEDIAL WORK • ALTERING CASING • 
COMMENCE DRILLING O P N S . • PANDA • 
CASING/CEMENT JOB • 

OTHER: 
• X 

Radioactive Tracer Test/MIT/BadenheadTest 

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated dale 
of starting any proposed work). SEE RULE 1103. For Multiple Completions. Attach wellbore diagram of proposed completion 
or recompletion. 

Western Refining Southwest, Inc. - Bloomfield Refinery performed a Radioactive Tracer test on September 23, 2009 on the Class I 
injection well referenced above. Monica Kuehling of NMOCD-Aztec witnessed all proceedings pertaining to this test. Two millicttries of 
Scandium (Sc 46) was injected downhole and flushed with 5000 gallons of water. A Gamma Ray correlation log was run from 3506' to 
the surface. Two passes (up and down) were logged. The logs indicate Ihul most of the perforated intervals are taking fluid. There were 
spurious spikes above the packer which are usually associated with tubing collars. These spikes indicated that there was still some 
radioactive material hung up in the tubing. 

Bloomfield Refinery performed the annual High Pressure Shutdown Test, Bradenhead Test, and Mechanical Integrity Test on September 
24, 2009. All tests were witnessed by Monica Kuehling of NMOCD-Aztec. The MIT held at 580 psi for 30 minutes. 

I hereby certify that the in formal ion above is true and complete to the best of my knowledge and belief. I Amber certify dial any pit or bcloo-
j}r:nlc In ii U has been/will be constructed or closed according to NMOO) guidelines FT a general permit [TJ or an (nKiuTicd) alternative OCD-approved plan LJ. een/wjll be constructed or closed ac 

SIGNATURE i ^ ^ / H \ / ^ T X U i S ^ TITLE Environmental Coordinator DATE 9/28/09 

Type or print name Cindy Hurtado E-mail address: cinity.hurtado@wnr.com Telephone No, (505)632-4 161 
For Slate Use Oniv 

APPROVED BY: TITLE DATE 
Conditions of Approval (if any): 

Appendix G - Page 4 



NEW MEXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

LT 
(TA OR UIC) 

Date of Test 

Property Name_ 

Land Type: 

f ~ J</-09 OperatoiC^^S/y/^ v 3 ^ ^ ^ API # 30-0 ^ tfOQ2~ 

SU?L> Well # Location: UnitXSeo^Twn^jkge / , 

Well Type: 
State_ 

Federal_ 
Private_ 
Indian 

Water Tnjection_ 
Salt Water Disposal_ 

Gas Injection_ 
Producing Oil/Gas 

Pressure obervation-

Temporarily Abandoned Well Crf/N))_ TA Expires: 

Casing Pres. 
Bradenhead Pres. 
Tubing Pres. 
Int. Casing Pres. _ 

Tbg. SI Pres. 
Tbg. Inj. Pres._ 

Max. Inj. Pres. 

Pressured annulus up to 

REMARKS: 

_psi. for_ 2LQ_ 

RCVD SEP 24 'OS 

OIL CONS, I W . 
DIST. 3 

mins. Test passed/failed 

^2. 

By Q*^fLj*~J Witness 
(Operator Representative) (NMOCD) 6 

(Position) Revised 02-11-02 

Oil Conservation Division * 1000 Rio Brazos Road * Aztec, New Mexico 87410 
Phone:(505) 334-6178 * Fax (505) 334-6170 * http://www.emurd.statc.iirji.us 





RGY, 
NA11JMAL MiSOUtlCES DFPARTMGN. 

OIL CONSERVATION DIVISION 

AZTEC DISTRICT OFFICE 

1 000 RIO BRAZOS ROAD 

AZTEC NM B7410 

(505) 334-6178 FAX: (505) 334-6170 

ht tp : / /emnrd.s ta te .nm us/ocd/Dist r ic t tH/3distric.htm 

BRADENHEAD TEST REPORT 
(submit 1 copy to above address) 

_API #30-0^0-c^ 0 ! 5CCl_. Date of Test fy M ' p t y Operator^^^l//ovl 

Properly Name_ Well No ( Locatiorrljni t^/^Section^/' Townshi p ffl Ran ge / / 

Well Status(Shut-In or Producing) Initial PSI: Tub i i j g^^ Intertrfeiatg///^ Casing ^f? Bradenhead Q 

OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH 

PRESSURE FLOW CHARACTERISTICS 
Testing 

BH 
Braden 

Int 
lead 
Csg 

INTERM 
Int Csg 

BRADENHEAD INTERMEDIATE 

TIME 
5 min Steady Flow 

10 min Surges 

15 min Down to Nothing S 

20 min Nothing 

25 min Gas 

30 min Gas & Water OIL CONS.DZU. 

Water DIST, 3 

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

CLEAR FRESH SALTY SULFUR BLACK 

5 MINUTE SHUT-IN PRESSURE BRADENHEAD Q 

REMARKS: 

INTERMEDIATE 

Witness 

(Position) 

E-mail address 



m ffl H A L L 
Q J J E N V I R O N M E N T A L 
r - H " , A N A L Y S I S 
£3 ST] L A B O R A T O R Y 

COVER LETTER 

Thursday, February 12, 2009 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505) 632-4161 

FAX (505) 632-3911 

RE: Injection Well 1 st QTR 1 /28/09 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 1/29/2009 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or 
state specific web sites. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

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

Order No.: 0901396 

Sincerely. 

Andy Freerrtan, Business Manager 
Nancy McDuffie, Laboratory Manager 

NM Lab # NM9425 
AZ license # AZ0682 
ORELAP Lab # NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEBSuite • fl Albuquerque, NM B7109 
505.345.3975 H Fax 505. 345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0901396 

Project: Injection Well 1 st QTR 1/28/09 

Lab ID: 0901396-01 

Client Sample ID: Injection Well 
Collection Date: 1/28/2009 10:30:00 AM 

Date Received: 1/29/2009 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: RAGS 
Chloride 1700 10 mg/L 100 2/10/2009 12:29:01 AM 

Sulfate 490 5.0 mg/L 10 2/6/2009 1:04:51 PM 

E P A M E T H O D 7470 : M E R C U R Y Analyst: SNV 
Mercury 0.00021 0.00020 mg/L 1 2/3/2009 2:37:47 PM 

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: TES 
Arsenic ND 0.020 mg/L 1 2/3/2009 7:14:21 PM 

Barium . 0.15 0.020 mg/L 1 2/3/2009 7:14:21 PM 

Cadmium ND 0.0020 mg/L 1 2/3/2009 7:14:21 PM 

Calcium 92 1.0 mg/L 1 2/3/2009 7:14:21 PM 

Chromium ND 0.0060 mg/L 1 2/3/2009 7:14:21 PM 

Lead ND 0.0050 mg/L 1 2/3/2009 7:14:21 PM 

Magnesium 25 1.0 mg/L 1 " ' 2/3/2009 7:14:21 PM 

Potassium 15 1.0 mg/L 1 2/3/2009 7:14:21 PM 

Selenium ND 0.050 mg/L 1 2/3/2009 7:14:21 PM 

Silver ND 0.0050 mg/L 1 2/3/2009 7:14:21 PM 

Sodium 740 10 mg/L 10 2/3/2009 10:34:51 PM 

E P A M E T H O D 8 2 7 0 C : S E M I V O L A T I L E S \ Analyst: JDC 
AcenaphthBne ND 50 Mg'L 1 2/2/2009 

Acenaphthylene ND 50 1 2/2/2009 

Aniline 60 50 ug/L 1 2/2/2009 

Anthracene ND 50 ug/L 1 2/2/2009 

Azobenzene ND 50 ug/L 1 2/2/2009 

Benz(a)anthracene ND 50 ug/L 1 2/2/2009 

Benzo(a)pyrene ND 50 pg/L 1 2/2/2009 

Benzo(b)fluoranthene ND 50 ug/L 1 2/2/2009 

Benzo(g,h,i)perylen8 ND 50 Mg/t- 1 2/2/2009 

Benzo(k)fluoranthene ND 50 pg/L 1 2/2/2009 

Benzoic acid ND 100 •ug/c 1 2/2/2009 

Benzyl alcohol ND 50 ug/i. 1 . 2/2/2009 

Bis(2-chloroethoxy)methane ND 50 ug/L 1 2/2/2009 

Bis(2-chloroethyl)ether ND 50 ug/t- 1 2/2/2009 

Bis(2-chloroi8opropyl)ether ND 50 ug/L 1 2/2/2009 

Bis(2-athylhexyl)phthalate ND 50 ug/L 1 2/2/2009 

4-Bromophenyl phenyl ether ND 50 ug/L 1 2/2/2009 

Butyl benzyl phthalate ND 50 wg/L 1 2/2/2009 

Carbazole ND 50 ug/L 1 2/2/2009 

4-Chloro-3-methylphenol ND 50 Mg/L 1 2/2/2009 

4-Chloroanlline ND 50 pg/L ' 1 2/2/2008 

2-Chloronaphthalene ND 50 pg/L 1 2/2/2009 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

j Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 

Page 1 of 7 
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Hall Environmental Analysis Laboratory, Inc. Date: J2-Feb-09 

CLIENT: Western Refining Southwest, Inc. Client Sample ID: Injection Well 
Lab Order: 0901396 Collection Date: 1/28/2009 10:30:00 AM 
Project: Injection Well 1st QTR 1/28/09 Date Received: 1/29/2009 
Lab ID: 0901396-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
2-Chlorophsnol ND 50 ug/L 1 2/2/2009 

4-Chlorophenyl phenyl ether ND 50 ug/L 1 2/2/2009 

Chrysene ND 50 ug/L 1 2/2/2009 

Di-n-butyl phthalate ND 50 ug/L 1 2/2/2009 

Dl-n-octyl phthalate ND 50 ug/L 1 2/2/2009 

Dibanz(a,h)anthracene ND 50 ug/L 1 2/2/2009 

Dibenzofuran ND 50 Mg/L 1 2/2/2009 

1,2-DichlorobBnzene ND 50 pg/L 1 2/2/2009 

1,3-Dlchlorobenzene ND .50 Mg/L 1 2/2/2009 

1,4-Dlchlorobenzene ND 50 Mg/L 1 2/2/2009 

3,3 '-Dlch lorobenzidine ND 50 Mg/L 1 2/2/2009 

Diethyl phthalate ND 50 pg/L 1 2/2/2009 

Dimethyl phthalate ND 50 Mg/L 1 2/2/2009 

2,4-Dichlorophenol ND 100 Mg/L 1 2/2/2009 

2,4-Dimethylphenol ND 50 pg/L 1 2/2/2009 

4,6-Dinitro-2-methylphenol ND 100 pg/L 1 2/2/2009 

2,4-Dlnitrophenol ND 100 pg/L 1 2/2/2009 

2,4-Dinitrotoluene ND 50 pg/L 1 2/2/2009 

2,6-Dinitrotoluene ND 50 Mg/L ' 1 2/2/2009 

Fluoranthene ND 50 pg/L 1 2/2/2009 

Fluorene ND 50 pg/L 1 2/2/2009 

Hexachlorobenzene ND 50 pg/L 1 2/2/2009 

Hexachlorobutadiene ND 50 pg/L 1 2/2/2009 

Hexachlorocyclopentadiene ND 50 pg/L 1 2/2/2009 

Hexachloroethane ND 50 pg/L 1 2/2/2009 

lndeno(1,2,3-cd)pyrene ND 50 pg/L 1 2/2/2009 

Isophorone ND 50 ' pg/L 1 2/2/2009 

2-Methylnaphthalene ND 50 pg/L 1 2/2/2009 

2-Methylphenol 120 50 pg/L 1 2/2/2009 

3+4-Methylphenol 120 50 pg/L 1 2/2/2009 

N-Nitrosodi-rt-propy)amine ND 50 pg/L 1 2/2/2009 

N-Nltrosodlmethylamine ND 50 pg/L 1 2/2/2009 

N-Nitrosodiphenylamine ND 50 pg/L . 1 2/2/2009 

Naphthalene ND 50 pg/L 1 2/2/2009 

2-Nltroanlline ND 50 pg/L 1 2/2/2009 

3-Nltroaniline ND 50 pg/L 1 2/2/2009 

4-Nitroanlline ND 50 pg/L 1 2/2/2009 

Nitrobenzene ND 50 pg/L 1 2/2/2009 

2-Nltrophanol ND 50 pg/L 1 2/2/2009 

4-Nitrophenol ND 50 pg/L 1 2/2/2009 

Pentachlorophenol ND 100 pg/L 1 2/2/2009 

Phenanthrene ND 50 pg/L 1 2/2/2009 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 2 of 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0901396 

Project: Injection Well 1st QTR 1/28/09 

Lab ID: 0901396-01 

Client Sample ID: Injection Well 
Collection Date; 1/28/2009 10:30:00 AM 
Date Received: 1/29/2009 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: J D C 
Phenol ND 50 pg/L 1 2/2/2009 
Pyrene ND 50 pg/L 1 2/2/2009 
Pyridine ND 50 pg/L 1 " 2/2/2009 
1,2,4-Trichlorobenzene ND 50 pg/L 1 2/2/2009 
2,4,5-Trichlorophenol ND 50 pg/L 1 2/2/2009 
2,4,6-Trichlorophenol ND 50 pg/L 1 2/2/2009 

Surr: 2,4,6-Tribromophenol 69.8 16.6-150 %REC 1 2/2/2009 

Surr: 2-Fluorobiphenyl 45.2 19.6-134 %REC 1 2/2/2009 

Surr; 2-Fluorophenol 33.0 9.54-113 . %REC 1 2/2/2009 

Surr: 4-Terphenyl-d14 54.0 22.7-145 %REC 1 2/2/2009 

Surr: Nitrobenzene-dS 45.2 14.6-134 %REC 1 2/2/2009 

Surr: Phenol-d5 25.5 10.7-80.3 %REC 1 2/2/2009 

EPA METHOD 8260B: VOLATILES Analyst: HL 

Benzene 11 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Toluene 16 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Ethylbenzene 1.8 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Methyl tart-butyl ether (MTBE) ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,2,4-Trimethylbenzene 6.6 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,3,5-Trimethylbenzene 2.6 1.0 pg/L 1 1/29/2009 8:43:16 PM 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,2-Dibromoethane (EDB) ND .1.0 pg/L 1 1/29/2009 8:43:18 PM 

Naphthalene 6.8 2.0 pg/L 1 1/29/2009 8:43:18 PM 

1-Methylnaphthalene 9.2 4.0 pg/L 1 1/29/2009 8:43:18 PM 

2-Methylnaphthalene 12 4.0 pg/L 1 1/29/2009 8:43:18 PM 

Acetone 2700 200 pg/L 20 1/31/2009 3:01:14 PM 

Bromobenzene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Bromodichloromethane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Bromoform ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Bromomethane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

2-Butanone 190 50 pg/L 1/31/2009 3:31:10 PM 

Carbon disulfide 42 10 1 pg/L 1 1/29/2009 8:43:18 PM 

Carbon Tetrachloride ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Chlorobenzene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Chloroethane ND 2.0 pg/L 1 1/29/2009 8:43:18 PM 

Chloroform ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Chloromethane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

2-Chtorotoluene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

4-Chlorotoluene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

cis-1,2-DCE ND 1.0 pg/L 1 . 1/29/2009 8:43:18 PM 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 1/29/2009 8:43:18 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 3 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 0901396 

Project: Injection Well 1st QTR 1/28/09 

Lab ID: 0901396-01 

Client Sample ID: Injection Well 
Collection Date: 1/28/2009 10:30:00 AM 

Date Received: 1/29/2009 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES " Analyst: HL 
Dibromochloromethane ND 1.0 ug/L 1 1/29/2009 8:43:18 PM 

Dibromomethane ND 1.0 |jg/L 1 1/29/2009 8:43:18 PM 

1,2-Dichlorobenzene ND 1.0 ug/L 1 1/29/2009 8:43:18 PM 
1,3-Dichlorobenzene ND 1.0 ug/L 1 1/29/2009 8:43:18 PM 

1,4-Dichlorobenzene ND 1.0 Mg'L 1 1/29/2009 8:43:18 PM 

DicWorodifluoro/rjetoane ND 1.0 PSr/L 1 1/29/2009 8:43:18 PM 

1,1-Dichloroethane ND 1.0 Mg/L 1 1/29/2009 8:43:18 PM 

1,1-Dichloroethene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,2-Dichloropropane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,3-Dlchloropropane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

2,2-Dichloropropane ND 2.0 pg'L 1 1/29/2009 8:43:18 PM 

1,1-Dichloropropene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Hexachlorobutadiene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

2-Hexanone ND 10 pg/L 1 1/29/2009 8:43:18 PM 

Isopropylbenzene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

4-lsopropyltoluene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

4-Methyl-2-pentanone ND 10 pg/L 1 1/29/2009 8:43:18 PM 

Methylene Chloride ND 3.0 pg/L 1 1/29/2009 8:43:18 PM 

n-Butylbenzene 1.1 1.0 pg/L 1 1/29/2009 8:43:18 PM 

n-Propylbanzene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

sec-Butylbenzene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

Styrene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

tert-Butylbenzene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 
1,1,2,2-Tefrachloroethane ND 2.0 pg/L 1 1/29/2009 8:43:18 PM 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

trans-1,2-DCE ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 1/29/2009 8:43:1 BPM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 1/2SJ2009 8:43:18 PM 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 
1,1,1 -Trichloroethane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 

1,1,2-Trichloroethane ND 1.C pg/L 1 1/29/2009 8:43:18 PM 
Trichloroethene (TCE) ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 
Trichlorofluorornethane ND 1.0 pg/L 1 1/29/2009 8:43:18 PM 
1,2,3-Trichloropropane ND 2.0 pg/L 1 1/29/2009 8:43:18 PM 
Vinyl chloride ND 1.0 pg/L 1 1/29/2009 6:43:18PM 
Xylenes, Total 18 1.5 pg/L 1 1/29/2009 8:43:18 PM 

Surr: 1,2-Dichloroethane-d4 111 68.1-123 %REC 1 1/29/2009 8:43:18 PM 
Surr: 4-Bromofluorobenzene 93.0 53.2-145 %REC 1 1/29/2009 8:43:18 PM 
Surr: Dibromofluoromethane 104 68.5-119 %REC 1 1/29/2009 8:43:18 PM 
Surr: Toluene-d8 109 64-131 %REC 1 1/29/2009 6:43:18 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 4 of 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

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

Lab Order: 0901396 Collection Date: 1/28/2009 10:30:00 A M 

Project: Injection Well 1st QTR 1/28/09 Date Received: 1/29/2009 

Lab ID: 0901396-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

SM 2320B: ALKALINITY Analyst: KMS 
Alkalinity, Total (As CaC03) 540 40 mg/L CaC03 2 2/4/2009 
Carbonate ND 4.0 mg/L CaC03 2 2/4/2009 
Bicarbonate 540 40 mg/LCaC03 2 2/4/2009 

EPA 120.1: SPECIFIC CONDUCTANCE Analyst: KMS 
Specific Conductance 6700 0.010 pmhos/cm 1 2/5/2009 

SM4500-H+B: PH Analyst: KMS 

PH' . 7.56 0.1 pH units 1 1/29/2009 

SM 2540 C: TOTAL DISSOLVED SOLIDS Analyst: KMS 
Total Dissolved Solids : 3800 100 mg/L 1 1/29/2009 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 5 of7 



Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

C L I E N T : Western Refining Southwest, Inc. Client Sample I D : TRIP B L A N K 

Lab Order : 0901396 Collection Date: 

Project: Injection Well Ist QTR 1/28/09 Date Received: 1/29/2009 

Lab I D : 0901396-02 M a t r i x : TRIP B L A N K 

Analyses Result PQL Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Benzene ND 1.0 ug/L 1 1/29/2009 9:12:26 PM 
Toluene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
Ethylbenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,2-Dlchloroetbane (EDC) ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
Naphthalene ND 2.0 pg/L 1 1/29/2009 9:12:26 PM 
1-Methylnaprtthalene ND 4.0 pg/L 1 1/29/2009 9:12:26 PM 
2-Methylnaphthalene ND 4.0 pg/L 1 1/29/2009 9:12:26 PM 
Acetone ND 10 pg/L 1 1/29/2009 9:12:26 PM 

Bromobenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Bromodichloromethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Bromoform ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Bromomethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
2-Butanone ND 10 pg/L 1 1/29/2009 9:12:26 PM 
Carbon disulfide ND 10 pg/L 1 1/29/2009 9:12:26 PM 

Carbon Tetrachloride ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
Chlorobenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
Chloroethane ND 2.0 pg/L 1 1/29/2009 9:12:26 PM 

Chloroform ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Chloromethane ND 1.0 pg/L 1 1/29/2009 9:12:25 PM 
2-Chlorotoluene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
4-Chlorotoluene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
cis-1,2-DCE ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
cis-1,3-Dichloropropene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 1/29/2009 9:12:26 PM 
Dibromochloromethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
DJbromomethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,2-Dichlorobenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,3-Dichlorobenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,4-Dichlorobenzene ND 1.0 pg/L 1 1/29/2009 9:12.26 PM 
Dichlorodifluoromethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,1-Dichloroethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,1-Dichloroethene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,2-Dichloropropane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
1,3-Dichloropropane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
2,2-Dichloropropane ND 2.0 pg/L 1 1/29/2009 9:12:26 PM 
1,1-Dlchloropropene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
Hexachlorobutadiene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
2-Hexanone ND 10 pg/L 1 1/29/2009 9:12:26 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

S Spike recovery outside accepted recovery limits 

6 



Hall Environmental Analysis Laboratory, Inc. Date: 12~Feb-09 

CLIENT: Western Refining Southwest, Inc. Client Sample ID: TRIP BLANK 

Lab Order: 0901396 Collection Date: 
Project: Injection Well 1st QTR 1/28/09 Date Received: 1/29/2009 

Lab ID : 0901396-02 Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Isopropylbenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
4-lsopropyltoluene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
4-Methyt-2-pentanone ND 10 ng/L 1 1/29/2009 9:12:26 PM 
Methylene Chloride ND 3.0 pg/L 1 1/29/2009 9:12:26 PM 
n-Butylbenzene ND 1.0 ug/L 1 1/29/2009 9:12:26 PM 
n-Propylbenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 
sec-Butylbenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Styrene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

tert-Butylbenzene ND 1.0 ug/L 1 1/29/2009 9:12:26 PM 

1,1,1,2-Tetrachloroef hane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 1/29/2009 9:12:26 PM 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

trans-1,2-DCE ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

1,2,4-Trichlorobenzene ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

1,1,1-Trichloroethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

1,1,2-Trichloroethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Trichloroethene (TCE) ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Trichlorofluorornethane ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

1,2,3-Trichloropropane ND 2.0 pg/L 1 1/29/2009 9:12:26 PM 

Vinyl chloride ND 1.0 pg/L 1 1/29/2009 9:12:26 PM 

Xylenes, Total ND 1.5 pg/L 1 1/29/2009 9:12:26 PM 

Surr: 1,2-Dichloroethane-d4 99.6 68.1-123 %REC 1 1/29/2009 9:12:26 PM 

Surr: 4-Bromofluorob9nzene 98.2 53.2-145 %REC 1 1/29/2009 9:12:26 PM 

Surr: Dibromofluoromethane 96.5 68.5-119 %REC 1 1/29/2009 9:12:26 PM 

Surr; Toluene-d8 104 64-131 %REC 1 1/29/2009 9:12:26 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 7 of 7 



ENVIRONMENTAL 
SCIENCE CORP. 

Anne Thorne 
Hall Environmental Analysis Laborat 
4 901 Hawkins NE 
Albuquerque, NM 87109 

Date Received 
Description 

Sample ID 

Collected By 
Collection Date 

Parameter 

January 30, 2009 
0901396 

INJECTION WELL 

01/28/09 10:30 

REPORT OF ANALYSIS 

Result Det. Limit Units 

12065 Lebanon Rd. 
Mt . J u l i e t , TN 37122 
(615) 758-5858 
1-B00-767-5859 
Fax (615) 158-5859 

Tax I . D . 62-0814289 

Es t . 1970 

February 05, 2009 

ESC Sample tf : L385818-01 

Site ID : 

Project # 

Method 

0901396 

Date D i l . 

Corrosivity 

Flashpoint 

Reactive CN (SW846 7.3.3.2) 

Reactive Sulf.(SW846 7.3.4.1) 

Non-Corroaive 9040C 

See Footnote deg F D93/1010A 

BDL 0.125 mg/l 9012B 

BDL 25. mg/l 9034/9030B 

02/04/09 1 

02/02/09 1 

02/04/09 1 

02/02/09 1 

BDL - Below Detection Limit 
Det, Limit - Practical Quantitation Limit(PQL) 
Note: 
The reported analytical r e s u l t s relate only to the sample submitted. 
Thia report shall not be reproduced, except in f u l l , without the wr i t t e n approval from ESC. 

Reported: 02/05/09 09:47 Printed: 02/05/09 09:48 
L38SB18-01 (FLASHPOINT) - Did Not Flash @170f 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
Sample ID: MB MBLK Batch ID: R32335 Analysis Date: 2/6/2009 9:01:06 AM 

Chloride ND mg/L 0.10 
Sulfate ND mg/L 0.50 
Sample ID: MB-2 MBLK Batch ID: R32335 Analysis Date: 2/7/2009 3:35:14 AM 

Chloride ND mg/L 0.10 
Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R32355 Analysis Date: 2/9/2009 10:16:02 AM 

Chloride ND mg/L 0.10 
Sulfate ND mg/L 0.50 
Sample ID: LCS LCS Batch ID: R32335 Analysis Date: 2/6/2009 9:18:33 AM 

Chloride 4.976 mg/L 0.10 99.5 90 110 

Sulfate 10.16 mg/L 0.60 102 90 110 

Sample ID: LCS-2 LCS Batch ID: R32335 Analysis Date: 2/7/2009 3:52:39 AM 

Chloride 4.881 mg/L 0.10 97.6 90 110 

Sulfate 9.984 mg/L 0.50 99.8 90 110 

Sample ID: LCS LCS Batch ID: R32355 Analysis Date: 2/9/2009 10:33:26 AM 

Chloride 4.873 mg/L 0.10 97.5 90 110 

Sulfate 10.06 mg/L 0.50 101 90 110 

Method: SM 2320B: Alkalinity 
Sample ID: MB MBLK Batch ID: R32296 Analysis Date: 2/4/2009 

Alkalinity, Total (As CaCQ3) ND mg/L CaC 20 

Carbonate ND mg/L CaC 2.0 
Bicarbonate ND mg/L CaC 20 

Sample ID: LCS LCS Batch ID: R3Z296 Analysis Date: 2/4/2009 

Alkalinity, Tptal (As CaCOS) 85.00 mg/L CaC 20 104 80 120 

Qualifiers: 
E Estimaled value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method; EPA Method 8270C: Semivolatiles 
Sample ID; mb-18194 MBLK 

Acenaphthene ND ug/L 10 

Acenaphthylene ND ug/L 10 

Aniline ND pg/L 10 

Anthracene ND ug/L 10 
Azobenzene ND ug/L 10 
Benz(a}anthracene ND Mg/L 10 
Benzo(a)pyrene ND ug/L 10 

Benzo(b)fluoranthene ND pg/L 10 
Benzo(g,h,i)perylene ND pg/L 10 

Benzo(k)fluoranthene ND pg/L 10 

Benzoic acid ND pg/L 20 
Benzyl alcohol ND pg/L 10 
Bls(2-chloroethoxy)methane ND pg/L 10 
Bis(2-ch(oroethyl)ether ND pg/L 10 

Bis(2-chlorolsopropyl)ether ND pg/L 10 
B is(2-ethylhexyl)phtha late ND pg/L 10 

4-Bromophenyl phenyl ether ND pg/L 10 
Butyl benzyl phthalate ND pg/L 10 

Carbazola ND pg/L 10 
4-Chloro-3-methylphenol ND pg/L 10 

fg^hloroaniline ND pg/L 10 
gjlpriloronaphthalene ND pg/L 10 

2-Chlorophenol ND pg/L 10 

4-Chlorophenyl phenyl ether ND pg/L 10 

Chrysene ND pg/L 10 

Di-n-butyl phthalate ND pg/L 10 

Di-n-octyl phthalate ND pg/L 10 

Dibenz{a,h)anthracene ND pg/L 10 
Dibenzofuran ND pg/L 10 
1,2-Dichlorobenzene ND pg/L 10 
1,3-Dichlorobenzene ND pg/L 10 
1,4-Dichlorobenzene ND pg/L 10 
3,3'-Dichlorobanzidine ND pg/L 10 
Diethyl phthalate ND pg/L 10 
Dimethyl phthalate ND pg/L 10 
2,4-Dichlorophenol ND pg/L 20 
2,4-DimBthylphenol ND pg/L 10 
4,6-Dinitro-2-methylphenol ND pg/L 20 
2,4-Dinitrophenol ND pg/L 20 
2,4-Dinitrotoluene ND pg/L 10 
2,6-Dinitrotoluene ND pg/L 10 
Fluor8nthene ND pg/L 10 
Fluorene ND pg/L 10 
Hexachtorobenzene ND pg/L 10 

Batch ID: 18194 Analysis Date: 2/2/2009 

Qualifiers; 
E Estimated value 

Analyte detected below quantitation limits 
RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: I2-Feb-09 

QA/QC SUMMARY REPORT 
CUent: Western Refining Southwest, Inc. 
Project: Injection Well 1 st QTR 1 /28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-18194 MBLK Batch ID: 

Hexachtorobutadiene ND pg/L 10 
Hexachlorocyclopentadiene ND pg/L 10 
Haxachloroethane ND pg/L 10 
lndeno(1,2,3-cd)pyrene ND pg/L 10 
Isophorone ND pg/L 10 

2-Methylnaphthalene ND pg/L 10 
2-Methylphenol ND pg/L 10 

3+4-Methylphenol ND pg/L 10 

N-Nitrosodi-n-propylamine ND pg/L .10 
N-Nitrosodimethylamine ND ug/L 10 

N-Nitrosodiphenylamine ND pg/L 10 

Naphthalene ND pg/L 10 

2-Nltroanlline ND pg/L 10 

3-Nitroanillne ND pg/L 10 

4-Nitroaniline ND pg/L 10 

Nitrobenzene ND pg/L .10 

2-Nitrophenol ND pg/L 10 

4-Nitrophenol ND ug/L 10 

Pentachlorophenol ND pg/L 20 

Phenanthrene ND pg/L 10 

Phenol ND ug/L 10 

Pyrene ND pg/L 10 

Pyridine ND pg/L 10 

1,2,4-Trichlorobenzene ND pg/L 10 

2,4,5-Trichlorophenol ND pg/L 10 

2,4,6-Trichlorophenol ND pg/L 10 

Sample ID: lcs-18194 LCS Batch ID: 

Acenaphthene 64.96 pg/L 10 65.0 11 123 

4-Chloro-3-methylphenol 125.2 pg/L 10 62.6 15.4 119 

2-Chlorophenol 114.6 pg/L 10 57.4 12.2 122 

1,4-Dichlorobenzene 50.48 pg/L 10 50.5 16.9 100 

2,4-Dinitrotoluene 70.42 pg/L 10 70.4 13 138 

N-Nitrosodi-n-propylamine 59.14 pg/L 10 59.1 9.93 122 

4-Nitrophenol 92.52 pg/L 10 46.3 12.5 87.4 

Pentachlorophenol 144.4 pg/L 20 72.2 3.55 114 

Phenol 74,86 pg/L 10 37.4 7.53 73.1 

Pyrene 60.86 pg/L 10 60.9 12.6 140 

1,2,4-Trichlorobenzene 50.20 pg/L 10 50.2 17.4 98.7 

Sample ID: lcsd-18194 LCSD Batch ID: 

Acenaphthene 62.40 pg/L 10 62.4 11 123 

4-Chloro-3-methylphenol 127.2 pg/L 10 63.6 15.4 119 

2-Chlorophenol 113.1 pg/L 10 56.5 12.2 122 

1,4-Dichlorobenzene 49.72 pg/L 10 49.7 16.9 100 

2,4-Dinitrotoluene 71.28 pg/L 10 71.3 13 136 

Qualifiers: 

2/2/2009 

18194 Analysis Date: 2/2/2009 

18194 Analysis Date:. 

4.02 30.5 

1.55 28.6 

1.58 107 

1,52 62.1 

1.21 14.7 

2/2/2009 

E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 3 

11 



Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

Object: Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method S270C: Semivolatiles 
Sample ID: lcsd-18194 LCSD Batch ID; 18194 Analysis Date: 2/2/2009 

N-Nitrosodl-n-propylamlne 58.68 10 58.7 9.93 122 0.781 30.3 

4-Nitrophenol 96.82 pg/L 10 48.4 12.5 67.4 4.54 36.3 
Pentachlorophenol 153.2 pg/L 20 76.6 3.55 114 5.95 49 

Phenol 75.12 pg/L 10 37.6 7.53 73.1 0.347 52.4 

Pyrene 65.42 pg/L 10 65.4 12.6 140 7.22 16.3 

1,2,4-Trichlorobenzene 48.16 pg/L 10 48.2 17.4 98.7 4.15 36.4 

Method: EPA Method 7470: Mercury 
Sample ID: MB-18218 MBLK Batch ID: 18218 Analysis Date: 2/3/2009 2:10:52 PM 

Mercury ND mg/L 0.00020 
Sample ID: LCS-18218 LCS Batch ID: 18218 Analysis Date: 2/3/2009 2:12:36 PM 

Mercury 0.004727 mg/L 0.00020 94.5 B0 120 

Method: EPA 6010B: Total Recoverable Metals 
Sample ID: MB-18Z21 MBLK Batch ID: 18221 Analysis Date: 2/3/2009 6:24:44 PM 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.010 
Cadmium ND mg/L 0.0020 

Calcium ND mg/L 0.50 
Chromium ND mg/L 0.0060 

^ d ND mg/L 0.0050 
jgHfenesium ND mg/L 0.50 
•FStassium ND mg/L 1.0 
Selenium ND mg/L 0.050 
Silver ND mg/L 0.0050 
Sodium ND mg/L 0.50 

Sample ID: LCS-18221 LCS Batch ID: 18221 Analysis Date: 2/3/2009 6:28:32 PM 

Arsenic 0.5244 mg/L 0.020 105 80 120 
Barium 0.4913 mg/L 0.010 98.3 80 120 

Cadmium 0.5001 mg/L 0.0020 100 80 120 

Calcium 50.82 mg/L 0.50 102 80 120 

Chromium 0.5023 mg/L 0.0060 100 80 120 
Lead 0.4975 mg/L 0.0050 98.7 80 120 
Magnesium 50.55 mg/L 0.50 101 80 120 
Potassium 53.97 mg/L 1.0 108 80 120 
Selenium 0.4843 mg/L 0.050 96.9 80 • 120 
Silver 0.5147 mg/L 0.0050 102 80 120 
Sodium 55.05 mg/L 0.50 110 80 120 

Method: SM 2540 C: Total Dissolved Solids 
SamplBlD: W1B-18191 MB/_/< Batch ID: 18191 Analysis Date: 1/29/2009 

Total Dissolved Solids 20,00 mg/L 20 
Sample ID: LCS-18191 LCS Batch ID: 18191 Analysis Date: 1/29/2009 

Total Dissolved Solids 1036 mg/L 20 102 80 120 

Qualifiers; 

E Estimated value 

y Analyte detected below quantitation limits 

i?< RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 4 

12 



Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb:09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b2 MBLK Batch ID: R32209 Analysis Date: 1/29/2009 10:23:08 A \ 

Benzene ND M9/L 1.0 
Toluene ND MS/L 1,0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND ug/L 1.0 
1,3,5-Trimethylbenzene ND ug/L 10 
1,2-Dlchloroethane (EDC) ND pg/L - 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 
Naphthalene ND pg/L 2.0 
1-Methylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 
Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1,0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 1.0 
2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND . pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dlbromocbloromethane ND pg/L 1.0 

Dlbromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodlfluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND , pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: ]2-Feb-09 

Client: Western Refining Southwest, Inc. 
ktject: Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b2 MBLK 

4-Methy!-2-pentanone ND pg/L 10 
Methylene Chloride ND pg/L 3,0 

n-Butylbenzene ND P9/L 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Telrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1 -Trich I o roeth a ne ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 

1,2,3-Trichtoropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 

|||Jenes, Total ND pg/L 1.5 
Simple ID: 5ml rb MBLK 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 
1,3,5-Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dibromoethane (EDB) ND pg/L 1.0 
Naphthalene ND pg/L 2.0 
1 -Methylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 
Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 
Chiorbethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 

Batch ID: R32209 Analysis Date: 1/29/200910:23:0B AM 

Batch ID: R3223T Analysis Date: 1/30/2009 8:28:07 AM 

Qualifiers: 

E Estimated value 

Analyte detected below quantitation limits 

RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 6ml rb MBLK 

Chloromethane ND M9'L 1.0 
2-Chlorotoluene ND M9/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg'L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg'L 1.0 

Dibromomethane ND pg/L 1.0 
1,2-Dichforobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 

1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dlchloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10' 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 

tert-Butylbenzene ND pg/L . 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethene ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

1,2,3-TrlchloropropanB ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: b6 MBLK 

Batch ID: R32237 Analysis Date: 1/30/2009 8:28:07 AM 

Batch ID: R32237 Analysis Date: 1/30/20O9 11.32:07 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 1st QTR 1/28/09 Work Order: 0901396 

nalyte Result Units PQL %Rec LowLimit. HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: bS MBLK 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 
Ethylbenzene ND ug/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND ug/L 1.0 
1,3,5-Trimethylbenzene ND PS/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-DlbromoethanB (EDB) ND pg/L 1.0 
Naphthalene ND pg/L 2.0 
1 -Methylnaphthalene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 
Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 

n^oroethane ND pg/L 2.0 
HBoroform ND pg/L 1.0 
unloromethane ND pg/L 1.0 
2-Chlorotoluere ND pg/L 1.0 
4-Chloro toluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-DichlDropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodlfluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg'L 1.0 
1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 
2-Hexanone ND pg/L 10 
Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

Batch ID: R32237 Analysis Date: 1/30/2009 11:32:07 PM 

Qualifiers: 

E Estimated value 

Analyte detected below quantitation limits 

RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 12-Feb-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b6 MBLK 

4-M9thyl-2-pentanone ND M9/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butylbenzene ND MS/L 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L . 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trlchloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L .1.0 
Trichlorofluorornethane ND pg/L 1.0 
1,2,3-Trichloropropane ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: b7 MBLK 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 10 

Naphthalene ND pg/L 2.0 
1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Batch ID: R32237 Analysis Date: 1/30/2009 11:32:07 PM 

Batch ID: R32237 Analysis Date: 1/31/2009 10:11:51 AM 

Qualifiers: 
E Estimated value 

J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc, Date: 12-Feb-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b7 MBLK 

Chloromethane ND pg/L 1.0 
2-Chlorotoluene ND M9/L 1.0 
4-Chlorotoluerie ND pg'L 1.0 
cis-1,2-DCE ND P9'L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1 -Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 

2,2-Dtehloropropane ND pg/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 
"Hexanone ND pg/L 10 

Hgk)ropylbenzene ND pg/L 1.0 
gpsopropyltoluene ND pg/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butylbenzene ND pg/L 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 

tert-Butylbenzene ND pg'L 1.0 
1,1,1,2-Tetrachloroethane ND pg'L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 
1,2,3-Trlchloropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: 100ng Ics /-CS 

Batch ID: R32237 Analysis Date: 1/31/2009 10:11:51 AM 

Batch ID: R32209 Analysis Date: 1/29/2009 12:00:27 PM 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 

RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 6 
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Hall Environmental Analysis Laboratory, Inc. Date: I2-Feb-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 1st QTR 1/28/09 Work Order: 0901396 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 100ng Ics LCS- Batch ID. R32209 Analysis Date: 1/29/2009 12:00:27 PM 

Benzene 19.05 1.0 95.3 8B 116 
Toluene 17.46 pg/L 1.0 87.3 82.9 112 

Chlorobenzene 17.06 M9/L 1,0 85.3 71.4 133 

1,1-Dichloroethene 22.17 pg/L 1.0 111 97.9 140 

Trichloroethene (TCE) 17.96 pg/L 1.0 89.8 90.5 112 s 
Sample ID: 100ng Ics LCS Batch ID R32237 Analysis Date: 1/30/2009 9:24:52 AM 

Benzene 19.75 pg/L 1.0 98.8 88 116 K 

Toluene 18.36 pg/L 1.0 91.8 82.9 112 

Chlorobenzene 20.10 pg/L 1.0 100 71.4 133 

1,1-Dichloroethene 21.35 pg/L 1.0 107 97.9 140 

Trichloroethene (TCE) 20.09 pg/L 1.0 100 90.5 112 

Sample ID: 100ng lcs_b LCS Batch ID; R32237 Analysis Date: 1/30/2009 10:06:56 PM 

Benzene 19.67 pg/L 1.0 98.3 88 116 

Toluene 18.47 pg/L 1.0 92.3 82.9 112 

Chlorobenzene 20,43 pg/L 1.0 102 71.4 133 

1,1-Dichloroethene 21.09 pg/L 1.0 105 97.9 140 

Trichloroethene (TCE) 19.93 pg/L 1.0 99.7 90.5 112 

Sample ID: 100ng lcs_c LCS Batch ID: R32Z37 Analysis Date: 1/31/2009 11:09:01 AM 

Benzene 20.00 pg/L 1.0 100 88 116 
Toluene 18.11 pg/L 1.0 90.5 82.9 112 

Chlorobenzene 19.86 pg/L 1.0 99.3 71.4 133 

1,1-Dichloroethene 20.06 pg/L 1.0 100 97.9 140 

Trichloroelhene (TCE) 19.56 pg/L 1.0 97.8 90.5 112 "" 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

19 



Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Wffllpnt Name WESTERN REFINING SOUT 

Work Order Number 0901396 

Checklist completed by: 
Signature 

Matrix: 

Dale Received: 

Received by: TLS 

ample ID labels checked by: 

Carrier name UPS 

1/29/2009 

Initials 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present • 

Custody seals intact on sample bottles? Yes • No • N/A 0 

Chain ot custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • ' 

Chain of custody agrees with sample labels? Yes 0 NO • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 NoD 

All samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 No • 

Skater - Preservation labels on bottle and cap match? Yes 0 No • N/A • 

Water - pH acceptable upon receipt? Yes 0 No • N/A • 

Container/Temp Blank temperature? <6° C Acceptable 

Not Shipped • 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 

20 
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H A L L 
E6\ !VIROf iV!BViES\ I ITAL 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Monday, May 04, 2009 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505) 632-4161 , 
FAX (505) 632-3911 

RE: Injection Well 2nd QTR 4/14/09 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 4/15/2009 for the 
analyses presented in the following report, 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

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

Order No.: 0904211 

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

N M Lab # NM9425 
AZ license # AZ0682 
ORELAP Lab #NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEB Suite • oAlbuquerque, NM B7109 
5D5.345.3975 B Fax 505.345.4107 

www. hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: Injection Well 

Lab Order : 0904211 Collection Date: 4/14/2009 i ,:45:00 A M 

Project: Injection Wel l 2nd QTR 4/14/09 Date Received: 4/15/2009 

Lab I D : 0904211-01 Matrix: AQUEOUS 

Analyses Result PQL Qua l Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Chloride 1400 5.0 mg/L 50 5/2/2009 5:22:26 PM 
Sulfate 550 25 mg/L 50 5/2/2009 5:22:26 PM 

EPA METHOD 7470: MERCURY t V Analyst: MMS 
Mercury 0.0012 0.00020 mg/L 1 4/24/2009 2:48:03 PM 

EPA 6010B: TOTAL R E C O V E R A B L E METALS Analyst: NMO 
Arsenic ND 0.020 mg/L 1 4/20/2009 9:16:14AM 
Barium 0.23 0.020 mg/L 1 4/20/2009 9:16:14 AM 

Cadmium ND 0.0020 mg/L 1 4/20/2009 9:16:14 AM 
Calcium 120 10 mg/L 10 4/20/2009 10:16:47 AM 
Chromium ND 0.0060 mg/L 1 4/20/2009 9:16:14 AM 

Lead ND 0.0050 mg/L 1 4/20/2009 9:16:14AM 

Magnesium 24 1.0 mg/L 1 4/20/2009 9:16:14AM 

Potassium 18 1.0 mg/L . 1 4/20/2009 9:16:14 AM 

Selenium ND 0.050 mg/L 1 4/20/2009 9:16:14 AM 

Silver ND 0.0050 mg/L 1 4/20/2009 9:16:14 AM 
Sodium 770 10 mg/L 10 4/20/2009 10:16:47 AM 

EPA METHOD 8270C; SEMIVOLATILES Analyst: JDC 
Acenaphthene ND 50 pg/L 1 4/20/2009 

Acenaphthylene ND 50 P0/L 1 4/20/2009 
Aniline ND . 50 pg/L 1 4/20/2009 

Anthracene ND 50 P9-L 1 4/20/2009 

Azobenzene ND 50 pg/L 1 4/20/2009 
Benz(a)anthracene ND 50 pg/L 1 4/20/2009 
Benzo(a)pyrene ND 50 ug/L 1 4/20/2009 

Benzo(b)fluoranthene ND 50 pg/L 1 4/20/2009 
Benzo(g,h,i)perylenB ND 50 pg/L 1 4/20/2009 

Benzo(k)ftuoranthene ND 50 pg/L 1 4/20/2009 

Benzoic acid ND 100 ug/L 1 4/20/2009 

Benzyl alcohol ND 50 pg/L 1 4/20/2009 
Bis(2-chloroethoxy)methane ND 50 M9/L 1 4/20/2009 
Bis(2-chloroethyl)ether ND 50 pg/L 1 4/20/2009 

Bis(2-chloroisopropyl)ether ND 50 pg/L 1 4/20/2009 

Bis(2-ethylhexyl)phthalate ND 50 pg/L 1 4/20/2009 

4-Bromophenyl phenyl ether ND 50 pg/L 1 4/20/2009 

Butyl benzyl phthalate ND 50 pg/L 1 4/20/2009 

Carbazole ND 50 pg/L 1 4/20/2009 

4-Chioro-3-methylphenol ND 50 pg/L 1 4/20/2009 

4-Chloroaniline ND 50 pg/L 1 4/20/2009 

2-Chloronaphthalene ND 50 pg/L 1 4/20/2009 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page I of 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 04~May-09 

CLIENT: Western Refming Southwest, Inc. 
Lab Order: 0904211 

Project: Injection Well 2nd QTR 4/14/09 

Lab ID: 0904211-01 

Client Sample ID: Injection Well 

Collection Date: 4/14/2009 8:45:00 AM 

Date Received: 4/15/2009 
Matrix: AQUEOUS 

Analvses Result PQL Qua! Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES 

Qualifiers: * Value exceeds Maximum Contaminant Level 

0 Estimated value 

J Analyte detected below quantitation limits 

ND No! Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Analyst: JDC 
2-Chlorophenol ND 50 pg/L 1 4/20/2009 

4-Chlorophenyl phenyl ether ND 50 pg/L 1 4/20/2009 

Chrysene ND 50 pg/L 1 4/20/2009 

Di-n-butyl phthalate ND 50 pg/L 1 4/20/2009 

Dl-n-octyl phthalate ND 50 pg/L 1 4/20/2009 

Dibenz(a,h)anthracene ND 50 pg/L 1 4/20/2009 

Dibenzofuran ND 50 pg/L 1 4/20/2009 

1,2-Dichlorobenzene ND 50 pg/L 1 4/20/2009 

1,3-Dichlorobenzene ND 50 pg/L 1 4/20/2009 

1,4-Dichlorobenzene ND 50 pg/L 1 4/20/2009 

3,3'-Dichlorobenzidine ND 50 pg/L 1 4/20/2009 

Diethyl phthalate ND 50 pg/L 1 4/20/2009 

Dimethyl phthalate ND 50 P0/L 1 4J2D/2009 

2,4-Dichlorophenol ND 100 pg/L 1 • 4/20/2009 

2,4-Dimethylphenol ND 50 pg/L 1 4/20/2009 

4,6-Dinitro-2-methylphenol ND 100 pg/L 1 4/20/2009 

2,4-Dmitrophenol ND 100 pg/L 1 4/20/2009 

2,4-Dinitrotoluene ND 50 pg/L 1 4/20/2009 

2,6-Dinitrotoiuene ND 50 pg/L 1 4/20/2009 

Fluoranthene ND 50 pg/L 1 4/20/2009 

Fluorene ND 50 pg/L 1 4/20/2009 

Hexachlorobenzene ND 50 pg/L 1 4/20/2009 

Hexachlorobutadiene ND 50 pg/L 1 4/20/2009 

Hexachlorocyclopentadiene ND 50 pg/L 1 4/20/2009 

Hexachloroethane ND 50 pg/L 1 4/20/2009 

lndeno(1,2,3-cd)pyrene ND 50 pg/L 1 4/20/2009 

Isophorone ND 50 pg/L 1 4/20/2009 

2-Methylnaphthalene ND 50 pg/L 1 4/20/2009 

2-Methylphenol ND 50 pg/L 1 4/20/2009 

3+4-Methylphenol ND 50 pg/L 1 4/20/2009 

N-Nitrosodi-n-propylamine ND 50 pg/L 1 4/20/2009 

N-Nitrosodimethylamine ND 50 pg/L 1 4/20/2009 

N-Nitrosodlphenylamine ND 50 pg/L 1 4/20/2009 

Naphthalene ND 50 pg/L 1 4/20/2009 

2-Nitroaniline ND 50 pg/L 1 4/20/2009 

3-Nitroaniline ND 50 pg/L 1 4/20/2009 

4-Nitroaniline ND 50 pg/L 1 4/20/2009 

Nitrobenzene ND 50 pg/L 1 4/20/2009 

2-Nitrophenol ND 50 pg/L 1 4/20/2009 

4-Nitrophenol ND 50 pg/L 1 4/20/2009 

Pentachlorophenol ND 100 pg/L 1 4/20/2009 

Phenanthrene ND 50 pg/L 1 4/20/2009 

B Analyte detected in 

H Holding times for p 

MCL Maximum Contaminant Level 

RL Reporting Limit 

he associated Method Blank 

eparation or analysis exceeded 

Page 2 of 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

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

Lab Order: 0904211 Collection Date: 4/14/2009 8:45:00 A M 
Project: Injection Well 2nd QTR 4/14/09 Date Received: 4/15/2009 

Lab ID: 0904211-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DP Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Phenol ND 50 M9/L 1 4/20/2009 

Pyrene ND 50 MQ/L 1 4/20/2009 

Pyridine ND 50 ug/L 1 4/20/2009 

1,2,4-Trichlorobenzene ND 50 ug/L 1 4/20/2009 

2,4,5-Trichlorophenol ND 50 pg/L 1 4/20/2009 

2,4,6-Trichlorophenol ND 50 Mg/L 1 4/20/2009 

Surr: 2,4,6-Tribromophenol 101 16.6-150 %REC 1 4/20/2009 

Surr: 2-Fluorob'iphenyl 83.3 19.6-134 %REC 1 4/20/2009 

Surr: 2-Fluorophenol 66.7 9.54-113 %REC 1 4/20/2009 

Surr: 4-Terphenyl-d14 71.6 22.7-145 %REC 1 4/20/2009 

Surr. Nitrobenzene-d5 83.0 14.6-134 %REC 1 4/20/2009 

Surr: Phenot-d5 61.9 10.7-80.3 %REC 1 4/20/2009 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Benzene ND 1.0 M0/L 1 4/21/2009 6:01:15 PM 

Toluene ND 1.0 ug/L 1 4/21/2009 6:01:15 PM 

Ethylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,3,5-Trimethylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Naphthalene ND 2.0 pg/L 1 4/21/2009 6:01:15 PM 

1 -Methylnaphthalene ND 4.0 pg/L 1 4/21/2009 6:01:15 PM 

2-Methylnaphthalene ND 4.0 pg/L 1 4/21/2009 6:01:15 PM 

Acetone 520 50 pg/L 5 4/21/2009 5:32:27 PM 

Bromobenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Bromodichloromethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Bromoform ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Bromomethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

2-Butanone 36 10 pg/L 1 4/21/2009 6:01:15 PM 

Carbon disulfide 21 10 pg/L 1 4/21/2009 6:01:15 PM 

Carbon Tetrachloride ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Chlorobenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Chloroethane ND 2.0 pg/L 1 4/21/2009 6:01:15 PM 

Chloroform ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Chloromethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

2-Chlorotoluene ND 1.0 pg/L 1 4/21/20096:01:15 PM 

4-Chlorotoluene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

cis-1,2-DCE ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 4/21/20096:01:15 PM 

1,2-Oibromo-3-chloropropane ND 2.0 pg/L 1 4/21/2009 6:01:15 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 
Page 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

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

Lab Order: 0904211 Collection Date: 4/14/2009 8:45:00 AM 
Project: Injection Well 2nd QTR 4/14/09 Date Received: 4/15/2009 

Lab ID: 0904211-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Dibromochloromethane ND 1.0 PQ/L 1 4/21/2009 6:01:15 PM 

Dibromomethane ND 1.0 pg/L 1 4/21/2009 6.01:15 PM 

1,2-Dichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,3-Dichlorobenzene ND 1.0 P9/L 1 4/21/2009 6:01:15 PM 

1,4-Dichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Dichlorodlfluoromethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,1-Dichloroethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,1-Dichloroethene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,2-Dt'chloropropane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,3-Dichloropropane ND 1.0 pg/L 1. 4/21/2009 6:01:15 PM 

2,2-Dichloropropane ND . 2.0 pg/L 1 4/21/2009 6:01:15 PM 

1,1-Dichloropropene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Hexachlorobutadiene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

2-Hexanone ND 10 pg/L 1 4/21/2009 6:01:15 PM 

Isopropylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

4-lsopropyltoluene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

4-Methyl-2-pentanone ND 10 pg/L 1 4/21/2009 6:01:15 PM 

Methylene Chloride ND 3.0 pg/L 1 4/21/2009 6:01:15 PM 

n-Butylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

n-Propylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:16 PM 

sec-Butylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

Styrene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

tert-Butylbenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 4/21/2009 6:01:15 PM 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

trans-1,2-DCE ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 
1,1,1 -Trichloroethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 

1,1,2-Trichloroethane ND 10 pg/L 1 4/21/2009 6:01:15 PM 
Trichloroethene (TCE) ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 
Trichlorofluorornethane ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 
1,2,3-Trichloropropane ND 2.0 pg/L 1 4/21/2009 6:01:15 PM 
Vinyl chloride ND 1.0 pg/L 1 4/21/2009 6:01:15 PM 
Xylenes, Total ND 1.5 pg/L 1 4/21/2009 6:01:15 PM 

Surr: 1,2-Dichloroethane-d4 87.9 68.1-123 %REC 1 4/21/2009 6:01:15 PM 

Surr: 4-Bromofluorobenzene 104 53.2-145 %REC 1 4/21/2009 6:01:15 PM 
Surr: Dibromofluoromethane 94.2 68.5-119 %REC 1 4/21/2009 6:01:15 PM 
Surr: Toluene-d8 99.0 64-131 %REC 1 4/21/2009 6:01:15 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recoveiy outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 4 of 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

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

Lab Order: 0904211 Collection Date: 4/14/2009 8:45:00 AM 

Project: Injection Well 2nd QTR 4/14/09 Date Received: 4/15/2009 

Lab ID: 0904211-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

SM 2320B: ALKALINITY 
Alkalinity, Total (As CaC03) 

Carbonate 

Bicarbonate 

330 
ND 
330 

Analyst: NSB 
20 mg/LCaC03 1 4/15/2009 

2.0 mg/LCaC03 1 4/15/2009 

20 mg/LCaC03 1 4/15/2009 

EPA 120.1: SPECIF IC CONDUCTANCE 
Specific Conductance 5000 0.010 umhos/cm 

Analyst: NSB 
4/15/2009 

SM4500-H+B: PH 
pH 7.44 0.1 pH units 

Analyst: NSB 

4/15/2009 

SM2540C MOD: TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids 2800 100 mg/L 

Analyst: JMP 
4/15/2009 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 5 o f7 



Hall Environmental Analysis Laboratory, Inc. 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: TRIP B L A N K 

Lab Order : 0904211 Collection Date: 

Project: Injection Well 2nd QTR 4/14/09 Date Received: 4/15/2009 

Lab I D : 0904211-02 Matrix: TRIP B L A N K 

Analyses Result PQL Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 

Benzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Toluene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Ethylbenzene ND 1.0 ug/L 1 4/21/2009 6:30:01 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 1 4/21/2009 6:30:01 PM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,3,5-Trimethylbenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2-Dibromoefhane (EDB) ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Naphthalene ND 2.0 pg/L 1 4/21/2009 6:30:01 PM 

1-Methylnaphthalene ND 4.0 pg/L 1 4/21/2009 6:30:01 PM 

2-Methylnaphthalene ND 4.0 pg/L 1 4/21/2009 6:30:01 PM 

Acetone ND 10 pg/L 1 4/21/2009 6:30:01 PM . 

Bromobenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Bromodichloromethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Bromoform ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Bromomethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

2-Butanone ND 10 pg/L 1 4/21/2009 6:30:01 PM 

Carbon disulfide ND 10 pg/L 1 4/21/2009 6:30:01 PM 

Carbon Tetrachloride ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Chlorobenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Chloroethane ND 2.0 pg/L 1 4/21/2009 6:30:01 PM 

Chloroform ND 1.0 P0/L 1 4/21/2009 6:30:01 PM 

Chloromethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

2-Chlorotoluene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

4-Chlorotoluene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

cis-1,2-DCE ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 4/21/2009 6:30:01 PM 

Dibromochloromethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Dibromomethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2-Dichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,3-Dichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:30.01 PM 

1,4-Dichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Dichlorodifluoromethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,1-Dichloroethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,1-Dichloroethene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2-Dichloropropane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,3-Dichloropropane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

2,2-Dichloropropane ND 2.0 pg/L 1 4/21/2009 6:30:01 PM 

1,1-Dichloropropene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Hexachlorobutadiene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

2-Hexanone ND 10 pg/L 1 4/21/2009 6:30:01 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding limes for preparation or analysis exceeded 

S Analyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 
Pagf 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

CLIENT: Western Refming Southwest, Inc. 

Lab Order: 0904211 

Project: Injection Well 2nd QTR 4/14/09 

Lab ID: 0904211-02 

Client Sample ID: TRIP BLANK 

Collection Date: 

Date Received: 4/15/2009 
Matrix: TRIP BLANK 

Analyses Result PQL Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Isopropylbenzene ND 1.0 M9/L 1 4/21/2009 6:30:01 PM 

4-lsopropyitoluene ND • 1.0 MQ/L 1 4/21/2009 6:30:01 PM 
4-Methyl-2-pentanone ND 10 pg/L 1 4/21/2009 6:30:01 PM 
Methylene Chloride ND 3.0 pg/L 1 4/21/2009 6:30:01 PM 

n-Butylbenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

n-Propylbenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

sec-Butylbenzene ND 1.0 pg/L . 1 4/21/2009 6:30:01 PM 

Styrene ND 1.0 pg/L •' 1 4/21/2009 6:30:01 PM 

tert-Butylbenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 4/21/2009 6:30:01 PM 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

trans-1,2-DCE ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2,4-Trfchlorobenzene ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,1,1-Trichloroethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,1,2-Trichloroethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Trichloroathene (TCE) ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Trichlorofluorornethane ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

1,2,3-Trichloroprapane ND 2.0 pg/L 1 4/21/2009 6:30:01 PM 

Vinyl chloride ND 1.0 pg/L 1 4/21/2009 6:30:01 PM 

Xylenes, Total ND 1.5 pg/L 1 4/21/2009 6:30:01 PM 

Surr: 1,2-Dichloroethane-d4 86.8 68.1-123 %REC 1 4/21/2009 6:30:01 PM 

Surr; 4-Bromofluorobenzene 102 53.2-145 %REC 1 4/21/2009 6:30:01 PM 

Surr: Dibromofluoromethane 92.2 68.5-119 %REC 1 4/21/2009 6:30:01 PM 

Surr; Toluene-d8 97.4 64-131 %REC 1 4/21/2009 6:30:01 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 7 of7 



' ENERGY LABORATORIES, INC. ' 1120 S 27th St * PO Box 30916 * Billings, MT59107-0916 
Toll Free 800.735.4489 * 406252.6325 ' FAX408.252.0089 * ell@energylab.com 

L A B O R A T O R Y ANALYTICAL R E P O R T 

Client: Hal! Environmental 
Project: 0904211 
Lab ID: B09041551-001 
Client Sample ID: 0904211 -01E, Injection Well 

Report Date: 04/27/09 
Collection Date: 04/14/09 08:45 

DateReceived: 04/16/09-
Matrix: Aqueous 

Analyses Result Unite Qualifiers RU 
W1CU 
QCL Method Analysis Date / By 

IQN IT ABILITY 
Flash Point (Igritability) :*200 °F 3D SW1O10A 02/17/09 15:00/dr 

CORROSIVITY 
pH of Liquid Waste 7.35 s.u. 0.10 SW9040C 04/17/09 11:30 / cir 

REACTIVITY 
Cyanide, Readlve 
Sulfide, Reactive 

ND mg/kg 
ND mg/kg 

0.05 250 SWS46Ch7 04/21/09 09:57/kjp 
20 600 SW846Ch7 04/17/09 08:00/pwo 

Report RL - Analyte reporting limit. 
Definitions: Q C L - Quality control limit, 

MCL - Maximum contaminant level. 
ND - Not detected at tha reporting limit. 



I l l — 
ENERGY LABORATORIES, INC- -P.O. Box30916'• 1120South 27thStreetBillings, MT59107-091B 
Toll Free 800.735.44S9 • 406.252.6325 • Fax 406.252.6069 • eli@energylab.mm' www.energylab.com 

QA/QC Summary Report 
Client: Hall Environmental Report Date: 04/22/09 

Project: 0904211 Work Ordon B09041551 

Analyte Result Units RL %REC LowLimit HighLimit RPD RPDLimit Qual 

Method: SW846Ch7 Batch: 38348 

Sample ID: MB-3B348 
Cyanide, Reactive 

Method Blank 
ND mg/kg 0.O5 

Run: AUTOAN201-B_090421A 04/21/0910:01 

Method: SW846 Ch 7 Batch: R127981 

Sample ID; MB-R127AB1 
Sulfide, Reactive 

Method Blank 
ND mg/kg 10 

Run: MISC-HZW_090417A 04/17/09 08:00 

Sample ID: LCS-R127981 
Sulfide, Reactive 

Laboratory Control Sample 
32 mg/kg 20 110 

Run: MISC-HZW_0eO417A 
.50 150 

04/17/09 08:00 

Method: SW9040C Batch; R127984 

Sampte ID: B£>a041650-OD1ADUP 
pH of Liquid Waste 

Sample Duplicate 
7.22 8.u, 0.10 

Run: MISC-HZVV_090417B 04/17/09 11:30 

Qualifiers: 
RL - Analyte reporting limit ND - Not detected at the reporting limit. 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

QA/QC SUMMARY REPORT 
»:ent: Western Refining Southwest, Inc. 
hject: Injection Well 2nd QTR 4/14/09 Work Order: 090421: 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
Sample ID: MB MBLK Batch ID R33495 Analysis Date: 4/30/2009 12:42:50 PM 

Chloride ND mg/L 0.10 
Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R33509 Analysis Date: 5/2/2009 1:01:19 PM 

Chloride ND mg/L 0.10 
Sulfate ND mg/L 0.50 
Sample ID: LCS LCS Batch ID: R33495 Analysis Date: 4/30/2009 1:00:14 PM 

Chloride 4.968 mg/L 0.10 99.4 90 110 
Sulfate 9,991 mg/L 0.50 99.9 90 110 

Sample ID: LCS LCS Batch ID: R33S09 Analysis Date: 5/2/2009 1:18:43 PM 

Chloride 5.064 mg/L 0.10 101 90 110 

Sulfate 10.20 mg/L 0.50 102 90 110 

Method: SM 2320B: Alkalinity 
Sample ID: MB MBLK Batch ID: R33262 Analysis Date: 4/15/2009 

Alkalinity, Total (As CaCQ3) ND mg/L CaC 20 
Carbonate ND mg/L CaC 2.0 

Bicarbonate ND mg/L CaC 20 
Sample ID: 80PPM LCS LCS Batch ID: R332B2 Analysis Date: 4/15/2009 

^ai inlty, Total (As CaC03) 82.16 mg/L CaC 20 103 80 120 

Qualifiers: 

Estimated value 
f i Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 1 
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Hall Environmental Analysis Laboratory, Inc. Date: O4-May-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4/14/09 Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD . RPDLimit Qua! 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 5ml rb MBLK 

Benzene ND M9/L 1,° 
Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND P9/L 1.0 
1,2,4-Trimethylbenzene ND P3/L 1.0 
1,3,5-Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dlbromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 
1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L • 1.0 
Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 
Chloromethane ND pg/L 1.0 
2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzerie ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

Batch ID: R33331 Analysis Date: 4/20/2009 8:54:55 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-Q9 

QA/QC SUMMARY REPORT 
jflnt: Western Refining Southwest, Inc. 
Iject: Injection Well 2nd QTR 4/14/09 Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method : EPA Method 8260B: VOLATILES 

Samp le ID: 5ml rb MBLK 

4-Methyl-2-pentanone ND ug/L 10 

Methylene Chloride ND ug/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND ug/L 1.0 

sec-Butylbenzene ND pg/L 1.0 

Styrene ND ug/L 1.0 

tert-Butylbenzene ND us/L 1.0 

1,1,1,2-Tetrachloroethane ND ug/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND ug/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1 -Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND ug/L 1.0 

1,2,3-Trichloropropane ND ug/L 2.0 

i l j k y l chloride ND pg/L 1.0 

I fSPnes , Total ND ug/L 1.5 

Sample ID: b4 MBLK 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-DibromoBthane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene . ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Batch ID: R33331 Analysis Date: 4/20/2009 8:54:55 AM 

Qualifiers: 

Estimated value 

Analyte delected below quantitation limits 

R RPD outside accepted recovery limits 

Batch ID: R33331 Analysis Date: 4/20/2009 9:25:32 PM 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Well 2nd QTR 4/14/09 Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qua! 

Method: EPA Method 8280B: VOLATILES 
Sample ID: b4 MBLK 

Chloromethane ND ug/L 1.0 
2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1 -Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1 -Dichloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 
2-Hexanone ND pg/L 10 

tsopropylbenzene ND pg/L 1.0 
4-lsopropyltoluene ND pg/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/L 3.0 

n-Butylbenzene ND pg/L 1.0 
n-Propylbenzene ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1,0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachlorbethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L • 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

1 ,2,3-Tricbloropropane ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: 5ml rb MBLK 

Batch ID: R33331 Analysis Date: 4/20/2009 9:25:32 PM 

Batch ID: R33347 Analysis Date: 4/21/2009 B:37;30AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R. RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-Ma)'-09 

QA/QC SUMMARY REPORT 
ent: Western Refining Southwest, Inc. 
jfject: Injection Well 2nd QTR 4/14/09 "Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 5mi rb MBLK 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND pg/L 1.0 
1,3,5-Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethsne (EDC) ND pg/L 1.0 
1,2-Dibromoethane (EDB) ND pg/L 1.0 
Naphthalene ND pg/L 2.0 
1 -Methylnaphthaiene ND pg/L 4.0 
2-Methylnaphthalene ND pg/L 4.0 
Acetone ND pg/L 10 
Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 

|j|ilorobenzene ND pg/L 1.0 
IllPbroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 
Chloromethane ND pg/L 1.0 
2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-ch!oropropane ND pg/L 2.0 
Dibromochloromethane ND P0/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodilluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloroprapane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 
2-Hexanone ND pg/L 10 
(sopropylbenzene ND pg/L 1.0 
4-lsopropyltoiuene ND pg/L 1.0 

Batch ID: R33347 Analysis Date: 4/21/2009 8:37:30 AM 

rvjalifiers: 
Estimated value 
Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-hda)'-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

Project: Injection Well 2nd QTR 4/14/09 Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample 10: 5ml rb MBLK 

4-Methy)-2-pentanone ND pg/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butylbenzene ND pg/L 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ' ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L • 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichtorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 

Thchlorofluoromethane ND pg/L 1.0 

1,2,3-Trichloroprbpane ND .pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Sample ID: b4 MBLK 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND pg/L 1.0 
1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 
Naphthalene ND pg/L 2.0 

1 -Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromotorm ND pg/L 1.0 
Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 

Batch ID: R33347 Analysis Date: 4/21/2009 8:37:30 AM 

Batch ID: R33347 Analysis Date: 4/21/2009 8:24.43 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 6 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4/14/09 Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID. b4 MBLK 

Chloromethane ND M9/L 1.0 
2-Chlorotoluene ND M0/L 1.0 
4-Chlorotoluene ND P9/L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1 -D ichloroprope ne ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 

^Ufclexanone ND pg/L 10 
BIp> ro py 1 be nze ne ND pg/L 1.0 
THaopropyltoluene ND pg/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 
Methylene Chloride ND pg/L 3.0 
n-Butylbenzene ND pg/L . 1.0 
n-Propylbenzene ND pg/L 1.0 
sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0, 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 
Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 
1,2,3-Trichloropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 
Xylenes, Total ND pg/L 1.5 
Sample ID: 100nglcs /.cs 

Batch ID: R33347 Analysis Date: 4/21/2009 8:24:43 PM 

Batch ID: R33347 Analysis Date: 4/21/2009 9:37:16 AM 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 7 
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Hall Environmental Analysis Laboratory, Inc. D a t e : 04-May-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Injection Weii 2nd QTR 4/14/09 Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 100ng Ics LCS Batch ID: R33347 Analysis Date: 4/21/2009 9:37:16 AM 

Benzene 21.59 pg/L 1.0 108 88 116 
Toluene 19.82 pg/L . 1.0 99.1 82.9 112 
Chlorobenzene 22.11 pg/L 1.0 111 71.4 133 

1,1-Dichloroethene 22.45 pg/L 1.0 112 97.9 140 
Trichloroethene (TCE) 18.97 pg/L 1.0 94.8 90.5 112 

Sample ID: 100ng lcs_b LCS Batch ID: R33347 Analysis Date: 4/21/2009 9:22:10 PM 

Benzene 17.19 pg/L 1.0 85.9 88 116 S 

Toluene 22.31 pg/L 1.0 112 82.9 112 

Chlorobenzene 22.16 pg/L 1.0 111 71.4 133 
1,1-Dichloroethene 21.75 pg/L 1.0 109 97.9 140 

Trichloroethene (TCE) 17.51 pg/L 1.0 87.5 90.5 112 S 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 04~May-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4/14/09 Work Order: 090421 ] 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Quat 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: mb-18876 MBLK 

Acenaphthene ND ug/L 10 
Acenaphthylene ND pg/L 10 
Aniline ND pg/L 10 
Anthracene ND pg/L 10 

Azobenzene ND pg/L 10 
Benz(a)anthracene ND pg/L 10 
Benzo(a)pyrene ND pg/L 10 
Benzo(b)fluoranthene ND pg/L 10 

Benzo(g,h,i)perylene ND pg/L 10 

Benzo(k)fluoranthene ND pg/L 10 

Benzoic acid ND pg/L 20 

Benzyl alcohol ND pg/L 10 
Bis(2-chloroethoxy)meth ane ND pg/L 10 
Bis(2-chloroethyl)ether ND pg/L 10 
Bis(2-chloraisopropyl)ether ND pg/L 10 
Bis(2-ethylhexyl)phtha late ND pg/L 10 
4-Bromophenyl phenyl ether ND pg/L 10 
Butyl benzyl phthalate ND pg/L 10 
Carbazole ND pg/L 10 

l^hloro-3-methylphenol ND pg/L 10 

jwDhloroaniline ND pg/L 10 

2-Chloronaphthalene ND pg/L 10 

2-Chlorophenol ND pg/L 10 

4-Chlorophenyl phenyl ether ND pg/L 10 

Chrysene ND pg/L 10 

Di-n-butyl phthalate ND pg/L 10 

Di-n-octyl phthalate ND pg/L 10 

Dibenz(a,h)anthracene ND pg/L 10 
Dibenzofuran ND pg/L 10 
1,2-Dichlorobenzene ND pg/L 5.0 
1,3-Dichlorobenzene ND pg/L 10 
1,4-Dichlorobenzene ND pg/L 5.0 
3,3'-Dichlorobenzidine ND pg/L 10 
Diethyl phthalate ND pg/L 10 

Dimethyl phthalate ND pg/L 10 
2,4-Dichlorophenol ND pg/L 20 
2,4-Dimethylphenol ND pg/L 10 
4,6-Dinitro-2-methylphenol ND pg/L 20 
2,4-Dinitrophenol ND pg/L 5.0 
2,4-Dinitrotoluene ND pg/L 5.0 
2,6-Dinitrotoluene ND pg/L 10 
Fluoranthene ND pg/L 10 
Fluorene ND pg/L 10 

Hexachlorobenzene ND pg/L 5.0 

Batch ID: 18876 Analysis Date: 4/20/2009 

Qualifiers: 

kE Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis' exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 9 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Weil 2nd QTR 4714/09 WorkOrder: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatffes 
Sample ID: mb-18876 MBLK 

Hexachlorobutadiene ND P9/L 10 
Hexachlorocyclopentadiene ND UQ/L 10 
Hexachloroethane ND M9/L 5.0 
lndeno(1,2,3-cd)pyrene ND ug/L 10 
Isophorone ND pg/L 10 
2-Methylnaphthalene ND pg/L 10 
2-Methylphenol ND pg/L 5.0 
3+4-Methylphenol ND pg/L 5.0 
N-Nitrosodi-n-propylamine ND pg/L 10 

N-Nitrosodimethylamine ND pg/L 10 
N-Nitrosodiphenylamine ND pg/L 10 

Naphthalene ND PS/L 10 

2-Nitroanillne ND pg/L 10 
3-Nltroanlline ND pg/L 10 

4-Nitroanlllne ND pg/L 10 
Nitrobenzene ND pg/L 5.0 

2-Nitrophenol ND pg/L 10 

4-Nitrophenol ND pg/L 10 
Pentachlorophenol ND pg/L 5.0 
Phenanthrene ND pg/L 10 
Phmoi ND pg/L 10 

Pyrene ND pg/L 10 
Pyridine ND pg/L 5.0 
1,2,4-Trichlorobenzene ND pg/L 10 
2,4,5-Trichlorophenol ND pg/L 10 
2,4,6-Trichlorophenol ND pg/L 10 

Method: EPA Method 7470: Mercury 
Sample ID: MB-18832 MBLK 

Mercury ND mg/L 0.0002 

Sample ID: LCS-18932 LCS 

Mercury 0.004984 mg/L 0.0002 

Batch ID: 18876 Analysis Date: 4/20/2009 

Batch ID: 18932 Analysis Date: 4/24/2009 2:22:57 PM 

Batch ID: 18932 Analysis Date: 4/24/2009 2:24:42 PM 

80 120 

Qualifiers; 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4/14/09 Work Order: 090421: 

Analyte Result Units P Q L %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method : EPA 601 OB: Total Recoverable Metals 

Sample ID: MB-18866 MBLK Batch ID: 18866 Analysis Date: 4/20/2009 9:07:16 Ah 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.010 

Cadmium ND mg/L 0.0020 

Calcium ND mg/L 0.50 

Chromium ND mg/L 0,0060 

Lead ND mg/L 0.0050 

Magnesium ND mg/L 0.50 

Potassium ND mg/L 1.0 

Selenium ND mg/L 0.050 

Silver ND mg/L 0.0050 

Sodium ND mg/L 0.50 

Sample ID: MB-18866 MBLK Batch ID: 18866 Analysis Date: 4/19/2009 5:51:34 PfV 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.010 

Cadmium ND mg/L 0.0020 

Calcium ND mg/L 0.50 

Chromium ND mg/L 0.0060 

Lead ND mg/L 0.0050 

Magnesium ND mg/L 0.50 

aMasstum ND mg/L 1.0 

itPIenium ND mg/L 0.050 

Silver ND mg/L 0.0050 

Sodium ND mg/L 0.50 

Sample ID: LCS-18866 LCS Batch ID: 18866 Analysis Date: 4/20/2009 8:31:59 AM 

Arsenic 0.5145 mg/L 0.020 103 80 120 

Barium 0.4941 mg/L 0.010 98.8 80 120 

Cadmium 0.4979 mg/L 0.0020 99.6 80 120 

Calcium 51.97 mg/L 0.50 104 80 120 

Chromium 0.4953 mg/L 0.0060 99.1 80 120 

Lead 0.4924 mg/L 0.0050 98.5 80 120 

Magnesium 51.02 mg/L 0.50 102 80 120 

Potassium 52.96 mg/L 1.0 106 80 120 

Selenium 0.4778 mg/L 0.050 95.6 60 120 

Silver 0.4988 mg/L 0.0050 99.6 80 120 

Sodium 54.68 mg/L 0.50 109 80 120 

Sample ID: LCS-18866 LCS Batch ID: 18866 Analysis Date: 4/19/2009 5:54:40 PM 

Arsenic 0.5018 mg/L 0.020 100 80 120 

Barium 0.4664 mg/L 0.010 93.3 80 120 

Cadmium 0.4711 mg/L 0.0020 94.2 80 120 

Calcium 48.32 mg/L 0.50 96.3 80 120 

Chromium 0.4885 mg/L 0.0060 97.7 80 120 

Lead 0.4853 mg/L 0.0050 97.1 80 120 

Magnesium 46.35 mg/L 0.50 92.6 80 120 

Qualif iers: 

Sftc Estimated value 

WS Analyte detected below quantitation limits 

H 

ND 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

RPD outside accepted recovery limits S Spike recovery outside accepted recovery iimits Page JJ 
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Hall Environmental Analysis Laboratory, Inc. Date: 04-May-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 2nd QTR 4/14/09 Work Order: 0904211 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA 601 OB: Total Recoverable Metals 
Sample ID: LCS-18866 LCS Batch ID: 18866 Analysis Date: 4/19/2009 5:54:40 PM 

Potassium 50.17 mg/L 1.0 100 80 , 120 
Selenium 0.4736 mg/L 0.050 94.7 80 120 
Silver 0.4660 mg/L 0.0050 93.0 80 120 
Sodium 48.74 mg/L 0.50 97.2 80 120 

Method: SM2640C MOD: Total Dissolved Solids 
Sample ID: MB-18843 MBLK Batch ID: 18843 Analysis Date: 4/15/2009 

Total Dissolved Solids ND mg/L 20 
Sample ID: LCS-18843 LCS Batch ID: 18843 Analysis Date: 4/15/2009 

Total Dissolved Solids 1006 mg/L 20 101 80 120 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 12 
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Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT 

Work Order Number 0904211 

Checklist completed by: 

Date Received: 

Received by: 

4/15/2009 

ARS 

Matrix: 

1- ... _. -JU 
I Sample ID labels checked by: 

\6\m Signature 1 
Carrier name; UPS 

Dale / 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present 

Custody seals intact on sample bottles? Yes • No • N/A 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 NoD 

Sample containers Intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 NoD 

All samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? N o V O A v i a l s submitted • Yes 01 N o Q 

I j ^ y V a t e r - Preservation labels on bottle and cap match? Yes 0 No • N/A • 

Water - pH acceptable upon receipt? Yes 0 No • N/A • 

Container/Temp Blank temperature? 4° <6° C Acceptable 

0 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 

22 
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H A L L 
- - r a - • E N V I R O N M E N T A L . 
r - H - , A N A L Y S I S 
m y L A B O R A T O R Y 

COVER L E T T E R 

Friday, July 24, 2009 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Injection Well 3rd QTR 7/1/09 

Order No.: 0907049 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 7/2/2009 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

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

Sincerely. 

Andy Freeman, Business Manager 
Nancy McDuffie, Laboratory Manager 

NM Lab # NM9425 
AZ license # AZ0682 
ORELAP Lab # N M 100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEB Suite 0 n Albuquerque, NM S7109 
505.345.3975 B Fax 505.345.41 07 

www. hallenvironmenCal. com 



Hall Environmental Analysis Laboratory, Inc. 
CLIENT: Western Refining Southwest, Inc. 
Project: Injection Well 3rd QTR 7/1/09 CASE NARRATIVE 
Lab Order: 0907049 

Analytical Comments for METHOD 8260_W, SAMPLE 0907049-01 a: pH=7.0 

Page 1 of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 24-Jul-09 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0907049 

Project: Injection Well 3rd QTR 7/1/09 

Lab ID: 0907049-01 

Client Sample ID: Injection Well 

Collection Date: 7/1/2009 10:30:00 AM 

Date Received: 7/2/2009 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS 
Chloride 
Sulfate 

EPA METHOD 8270C: SEMIVOLATILES 

2200 

570 

20 

10 

mg/L 
mg/L 

Analyst: TAF 
200 7/20/200S 10:14:14 AM 
20 7/20/2009 9:56:50 AM 

Analyst: JDC 
Acenaphthene ND 50 ug/L 1 7/7/2009 
Acenaphthylene ND 50 ug/L 1 7/7/2009 
Aniline ND 50 ug/L 1 7/7/2009 
Anthracene ND 50 ugA- 1 7/7/2009 
Azobenzene ND 50 MO'L 1 7/7/2009 
Benz(a)anthracene ND 50 M9'L 1 7/7/2009 
Benzo(a)pyrene ND 50 ug/i- 1 7/7/2009 
Benzo(b)fluoranthene ND 50 ug/t- 1 7/7/2009 
Benzo(g, h, i)pery lene ND 50 ug/L 1 7/7/2009 
Benzo(k)fluoranthene ND 50 Mg/L 1 7/7/2009 
Benzoic acid ND 100 ug/L 1 7/7/2009 
Benzyl alcohol ND 50 M9'L 1 7/7/2009 
Bis(2-chloroethoxy)methane ND 50 ug/L 1 7/7/2009 
Bis(2-chloroethyl)ether ND 50 pg/L 1 7/7/2009 
Bis(2-chloroisopropyl)ether ND 50 ug/L 1 7/7/2009 
Bts(2-ethylhexyl)phthalate ND 50 1 7/7/2009 
4-Bromophenyl phenyl ether ND 50 M9/L 1 7/7/2009 
Butyl benzyl phthalate ND 50 M9/L 1 7/7/2009 

Carbazole ND 50 ug/L 1 7/7/2009 
4-Chloro-3-mathy!phenol ND 50 MQ/L 1 7/7/2009 
4-Chloroanlline ND 50 M9/L 1 7/7/2009 
2-Chloronaphthalene ND 50 M9'L 1 7/7/2009 
2-Chlorophenol ND 50 ug/L 1 7/7/2009 
4-Chlorophenyl phenyl ether ND 50 ug/L 1 7/7/2009 
Chrysene ND 50 M9/L 1 7/7/2009 
Di-n-butyl phthalate ND 50 ug/L 1 7/7/2009 
Di-n-octyl phthalate ND 50 M9/L 1 7/7/2009 
Dibenz(a,h)anthracene ND 50 M9/L 1 7/7/2009 
Dlbenzofuran ND 50 M9/L 1 7/7/2009 
1,2-Dichiorobenzene ND 50 M9/L 1 7/7/2009 
1,3-Dichlorobenzene ND 50 M9/L 1 7/7/2009 
1,4-Dichlorobenzene ND 50 ug/L 1 7/7/2009 
3,3-Dichlorobenzidine ND 50 ug/L 1 7/7/2009 
Diethyl phthalate ND 50 ug/L 1 7/7/2009 
Dimethyl phthalate ND 50 pg/L 1 7/7/20D9 
2,4-Dichloroplienol ND 100 ug/L 1 7/7/2009 
2,4-Dimethylphenol ND 50 ug/L 1 7/7/2009 
4,6-Dinitro-2-methylphenol ND 100 ug/L 1 7/7/2009 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in 

H Holding times for p 

MCL Maximum Contaminant Level 

RL Reporting Limit 

he associated Method Blank 

eparation or analysis exceeded 

Page l of 6 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-Jul-09 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0907049 

Project: Injection Wel! 3rd QTR 7/1/09 

Lab ID: 0907049-0] 

Ciient Sample ID: Injection Well 

Collection Date: 7/1/2009 10:30:00 AM 

Date Received: 7/2/2009 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
2,4-Dinilrophenol ND 100 ug/L ' 1 7/7/2009 
2,4-Dinitrotoluene ND 50 ug/L 1 7/7/2009 
2,6-Dinitrotoluene ND 50 ug/L 1 7/7/2009 
Fluoranthene ND 50 pg'L 1 7/7/2009 
Fluorene ND 50 pg/L 1 7/7/2009 
Hexachlorobenzene ND 50 pg/L . 1 7/7/2009 
Hexachlorobutadiene ND 50 Pg/L 1 7/7/2009 
Hexachlorocyclopentadiene ND 50 pg/L 1 7/7/2009 
Hexachloroethane ND 50 pg/L 1 7/7/2009 
lndeno(1,2,3-cd)pyrene ND 50 pg/L 1 7/7/2009 
Isophorone ND 50 pg/L 1 7/7/2009 
2-Methylnaphthalene ND 50 pg/L 1 7/7/2009 
2-Methylphenol ND 50 pg/L 1 7/7/2009 
3+4-Methylphenol ND 50 pg/L 1 7/7/2009 
N-Nitrosodl-n-propylamine ND 50 pg/L .1 7/7/2009 
N-Nltrosodimethylamine ND 50 pg/L 1 7/7/2009 
N-Nitrosodiphenylamine ND 50 pg/L 1 7/7/2009 
Naphthalene ND 50 pg/L 1 7/7/2009 
2-Nitroaniline ND 50 pg/L 1 7/7/2009 
3-Nitroaniline ND 50 pg/L 1 7/7/2009 
4-Nitroaniline ND 50 pg/L 1 7/7/2009 
Nitrobenzene ND 50 pg/L 1 7/7/2009 
2-Nitropheno! ND 50 pg/L 1 7/7/2009 
4-Nitrophenol ND 50 pg/L 1 . 7/7/2009 

Pentachlorophenol ND 100 pg/L 1 7/7/2009 
Phenanthrene ND 50 pg/L 1 7/7/2009 
Phenol ND 50 pg/L 1 7/7/2009 
Pyrene ND 50 pg/L 1 7/7/2009 
Pyridine ND 50 pg'L . 1 7/7/2009 
1,2,4-Trichlorobenzene ND 50 pg/L 1 7/7/2009 
2,4,5-Trichlorophenol ND 50 pg/L 1 7/7/20O9 
2,4,6-Trichlorophenol ND 50 pg/L 1 7/7/2009 

Surr: 2,4,6-Tribromophenol 70.8 16.6-150 %REC 1. 7/7/2009 
Surr: 2-Fluorobiphenyl 77.5 19.6-134 %REC 1 7/7/2009 

Surr: 2-Fluorophenol 59.6 9.54-113 %REC 1 7/7/2009 
Surr: 4-Terphenyl-d14 76.2 22.7-145 %REC 1 7/7/2009 
Surr: Nltrobenzene-d5 73.0 14.6-134 %REC 1 7/7/2009 

Surr. Phenol-d5 47.2 10.7-80.3 %REC 1 7/7/2009 

•PA METHOD 8260B: VOLATILES Analyst: HL 

Benzene ND 1.0 pg/L 1 7/9/2009 3:41:27 PM 

Toluene ND 1.0 pg/L 1 7/9/2009 3:41:27 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 2 of6 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-Jul-09 

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

Lab Order: 0907049 Collection Date: 7/1/2009 10:30:00 AM 
Project: Injection Well 3rd QTR 7/1/09 Date Received: 7/2/2009 

Lab ID: 0907049-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Ethylbenzene ND 1.0 ug/L 
Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 
1,2,4-Trimethylbenzene ND 1.0 ug/L 
1,3,5-Trimethylbenzene ND 1.0 ug/L 
1,2-Dichloroethane (EDC) ND 1.0 ug/L 
1,2-Dibromoathane (EDB) ND 1.0 ug/t-
Naphthalene ND 2.0 ug/L 
1 -Methylnaphthalene ND 4.0 ug/L 
2-Methylnaphthalens ND 4.0 pg/L 
Acetone ND 10 ug/L 
Bromobenzene ND 1.0 pgfl-
Bromodichloromethane ND 1.0 pg/L 
Bromoform ND 1.0 pg/L 
Bromomethane ND 1.0 pg/L 
2-Butanone ND 10 pg/L 
Carbon disulfide ND 10 pg/L 
Carbon Tetrachloride ND 1.0 pg/L 
Chlorobenzene ND 1.0 pg/L 
Chloroethane ND 2.0 pg/L 
Chloroform ND 1.0 pg/L 
Chloromethane ND 1.0 ug/L 
2-Chlorotoluene ND 1.0 pg/L 
4-Chlorotoluene ND 1.0 ug/L 
cis-1,2-DCE ND 1.0 ug/L 
cis-1,3-Dichloropropene ND 1.0 pg/L 
1,2-D!bromo-3-chloropropane ND 2.0 pg/L 
Dibromochloromethane ND 1.0 pg/L 
Dibromomethane ND 1.0 pg/L 
1,2-Dichlorobsnzene ND 1.0 pg/L 
1,3-Dichlorobenzene ND 1.0 pg/L 
1,4-Dichlorobenzene ND 1.0 ug/L 
Dichlorodifluoromathane ND 1.0 pg/L 
1,1-Dichloroethane ND 1.0 pg/L 
1,1-Dichloroethene ND 1.0 pg/L 
1,2-Dichloropropane ND 1.0 pg/L 
1,3-Dichloropropane ND 1.0 pg/L 
2,2-Dichloropropane ND 2.0 ug/L 
1,1-Dichloropropene ND 1.0 pg/L 
Hexachlorobutadiene ND 1.0 ug/L 
2-Hexanone ND 10 pg/L 
Isopropylbenzene ND 1.0 pg/L 
4-lsopropyltoluene ND 1.0 ug/L 

Qualifiers: 

E 
J 

ND 
S 

Value exceeds Maximum Contaminant Level 

Estimated value 

Analyte detected below quantitation limits 

Not Detected at the Reporting Limit 

Spike recovery outside accepted recovery limits 

Analyst: HL 
7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

7/9/2009 3:41:27 PM 

B Analyte detected in 

H Holding times for pi 

MCL Maximum Contaminant Level 

RL Reporting Limit 

he associated Method Blank 

eparation or analysis exceeded 

Page 3 of 6 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-Jul-09 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0907049 

Project: Injection Well 3rd QTR 7/1/09 

Lab ID: 0907049-01 

Client Sample ID: Injection Well 

Collection Date: 7/1/2009 10:30:00 AM 

Date Received: 7/2/2009 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: V O L A T I L E S Analyst: HL 
4-Methyl-2-pe ntanone ND 10 M9/L 1 7/9/2009 3:41:27 PM 
Methylene Chloride ND 3.0 MB/L 1 7/9/2009 3:41:27 PM 

n-Butylbanzene ND 1.0 ug/L 1 7/9/2009 3:41:27 PM 
n-Propylbenzene ND 1.0 ( j g /L 1 7/9/2009 3:41:27 PM 

sec-Butylbenzene ND 1.0 ug/t- 1 7/9/2009 3:41:27 PM 

Styrene ND 1.0 ug/t. 1 7/9/2009 3:41:27 PM 

tert-Butylbenzene ND 1.0 M9/L 1 7/9/2009 3:41:27 PM 

1,1,1,2-Tetrachloroethane ND 1.0 ug/L 1 7/9/2009 3:41:27 PM 

1,1,2,2-Tetrachloroethane ND 2.0 Mg/L 1 7/9/2009 3:41:27 PM 

Tetrachloroethene (PCE) ND 1.0 ug/L 1 7/9/2009 3:41:27 PM 

trans-1,2-DCE ND 1.0 M9/L 1 7/9/2009 3:41:27 PM 

trans-1,3-Dichloropropene ND 1.0 ug/L 1 7/9/2009 3:41:27 PM 

1,2,3-Trlchlorobenzene ND - 1.0 pg/L 1 7/9/2009 3:41:27 PM 

1,2,4-Trichlorobenzene ND 1.0 Mg/L 1 7/9/2009 3:41:27 PM 

1,1,1-Trichloroethane ND 1.0 MQ/L 1 7/9/2009 3:41:27 PM 

1,1,2-Trichloroethane ND 1.0 ug/L 1 7/9/2009 3:41:27 PM 

Trichloroethene (TCE) ND 1.0 MQ/L 1 7/9/2009 3:41:27 PM 

Trichlorofluorornethane ND 1.0 M9/L 1 7/9/2009 3:41:27 PM 

1,2,3-Trtchloropropane ND 2.0 M9/L 1. 7/9/2009 3:41:27 PM 

Vinyl chloride ND 1.0 M9/L 1 7/9/2009 3:41:27 PM 

Xylenes, Total ND 1.5 M9/L 1 7/9/2009 3:41:27 PM 

Surr: 1,2-Dichloroethane-d4 105 68.1-123 %REC 1 7/9/2009 3:41:27 PM 

Surr: 4-Bromofluorobenzene 95.5 ' 53.2-145 %REC " 1 ' - 7/9/2009 3:41:27 PM 

Surr: Dibromofluoromethane 107 68.5-119 %REC 1 7/9/2009 3:41:27 PM 

Surr: Toluene-d8 110 64-131 %REC 1 7/9/2009 3:41:27 PM 

SM 2320B: ALKALINITY Analyst: DAM 

Alkalinity, Total (As CaC03) 270 20 mg/L CaC03 1 7/2/2009 

Carbonate ' 26 2.0 mg/L CaC03 1 7/2/2009 

Bicarbonate 240 20 mg/L CaC03 1 7/2/2009 

EPA 120.1: SPECIF IC CONDUCTANCE Analyst: DAM 
Specific Conductance 6400 0.010 pmhos/cm 1 7/2/2009 

SM4500-H+B: PH Analyst: DAM 

pH 8.49 0.1 pH units 1 7/2/2009 

SM2540C MOD: TOTAL D ISSOLVED SOLIDS Analyst: KMS 

Total Dissolved Solids 4400 100 mg/L 1 7/7/2009 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 4 of 6 



HaJl Environmental Analysis Laboratory, Inc, Date: 24-M-09 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID: TRIP B L A N K 

Lab O r d e r : 0907049 Collection Date: 

Project : Injection Well 3rd QTR 7/1/09 Date Received: 7/2/2009 

Lab I D : 0907049-02 Matrix: TRIP B L A N K 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 

Benzene ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Toluene ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Ethylbenzene ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 yg/L 1 7/9/2009 4:40:51 PM 

1,2,4-Trimethylbenzene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,3,5-Trimethylbenzene ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

1,2-Dlchloroethane (EDC) ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,2-Dibromoethane (EDB) ND 1.0 ug/t 1 7/9/2009 4:40:51 PM 

Naphthalene ND 2.0 ug/L 1 7/9/2009 4:40:51 PM 

1-Methylnaphthalene ND 4.0 ug/L 1 7/9/2009 4:40:51 PM 

2-Methylnaphthalene ND 4.0 ug/i- 1 7/9/2009 4:40:51 PM 

Acetone ND 10 ug/L 1 7/9/2009 4:40:51 PM 

Bromobenzene ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Bromodichloromethane ND 1.0 ug/i 1 7/9/2009 4:40:51 PM 

Bromoform ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Bromomethane ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

2-Butanone ND 10 pg/L 1 7/9/2009 4:40:51 PM 

Carbon disulfide ND 10 ug/L 1 7/9/2009 4:40:51 PM 

Carbon Tetrachloride ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Chlorobenzene ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Chloroethane ND 2.0 pg/L 1 7/9/2009 4:40:51 PM 

Chloroform ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

Chloromethane ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

2-Chlorotoluene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

4-Chlorotoluene ND 1,0 pg/L 1 7/9/2009 4:40:51 PM 

cis-1,2-DCE ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

cis-1,3-Dichloropropene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 7/9/2009 4:40:51 PM 

Dibromochloromethane ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

Dibromomethane ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,2-Dichlorobenzene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 
1,3-Dichlorobenzene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,4-Dichlorobenzene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

Dichlorodlfluoromethane ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,1-DichloroethanB ND 1.0 P9/L 1 7/9/2009 4:40:51 PM 

1,1-Dichloroethene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 
1,2-Dichloropropane ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 
1,3-Dichloropropane ND 1.0. pg/L 1 7/9/2009 4:40:51 PM 

2,2-Dichloropropane ND 2.0 pg/L 1 7/9/2009 4:40:51 PM 
1,1-Dichloropropene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

Hexachlorobutadiene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

2-Hexanone ND 10 pg/L 1 7/9/2009 4:40:51 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Estimated value H Holding times tor preparation or analysis exceeded 

J Analyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

S Spike recovery outside accepted recovery limits P a g ( 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-M-09 

CLIENT: Western Refining Southwest, Inc. Client Sample ID: TRIP BLANK 

Lab Order: 0907049 Collection Date: 
Project: Injection Well 3rd QTR 7/1/09 Date Received: 7/2/2009 
Lab ID: 0907049-02 Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Isopropylbenzene ND 1.0 1 7/9/2009 4:40:51 PM 

4-lsopropyltoluene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

4-Methyl-2-pentanone ND 10 ug/L 1 7/9/2009 4:40:51 PM 

Methylene Chloride ND 3.0 pg/L 1 7/9/2009 4:40:51 PM 

n-Butylbenzene ND 1.0 pg/L . 1 7/9/2009 4:40:51 PM 

n-Propylbenzene ND . 1.0 pg/L 1 7/9/2009 4:40:51 PM 

sec-Butylbenzene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

Styrene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

tert-Butylbenzene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,1,2,2-Tetrachloroethane ND 2.0 pg/L 1 7/9/2009 4:40:51 PM 

Tetrachloroethene (PCE) ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

trans-1,2-DCE ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

trans-1,3-Dichloropropene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,2,3-Trichlorobenzene ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,2,4-Trichlorobenzehe ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,1,1-Trichloroethane ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

1,1,2-Trichloroethane ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

Trichloroethene (TCE) ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

Trichlorofluorornethane ND 1.0 ug/L 1 7/9/2009 4:40:51 PM 

1,2,3-Trtchloropropane ND 2.0 ug/L 1 7/9/2009 4:40:51 PM 

Vinyl chloride ND 1.0 pg/L 1 7/9/2009 4:40:51 PM 

Xylenes, Total ND 1.5 pg/L 1 7/9/2009 4:40:51 PM 

Surr: 1,2-Dichloroethane-d4 103 68.1-123 %REC 1 7/9/2009 4:40:51 PM 

Surr: 4-Bromofluorobenzene 100 53.2-145 %REC 1 7/9/2009 4:40:51 PM 

Surr: Dlbromofluoromethane 107 68.5-119 %REC 1 7/9/2009 4:40:51 PM 

Surr: Toluene-d8 108 64-131 %REC 1 7/9/2009 4:40:51 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 6 of 6 



ENVIRONMENTAL 
SCIENCE CORP. 

Anne Thorne 
H a l l Environmental A n a l y s i s Laborat 
4901 Hawkins NE 
Albuquerque, NM 87109 

12D65 Lebanon Rd. 
M t . J u l i o t , TN 37122 
(615) 758-5858 
1-B00-767-S859 
Fax (615) 758-5859 

Tax I.D. 62-0814289 

Est. 1970 

REPORT OF ANALYSIS 

Date Received 
D e s c r i p t i o n 

Sample ID 

C o l l e c t e d By 
C o l l e c t i o n Date 

07, 2009 

INJECTION WELL 

J u l y 
0907049 

J u l y 15, 2009 

ESC Sample # 

S i t e ID : 

P r o j e c t ff : 

M10913-01 

0907049 

07/01/09 10:30 

Parameter Result Det. L i m i t U n i t s Method Date D i l . 

Mercury BDL 0.00020 mg/l 7470A 07/08/09 1 

A r s e n i c BDL 0.020 mg/l 6010B 07/12/09 1 
Barium 0.36 0.005O mg/l 6010B 07/12/09 1 
Cadmium BDL 0.0050 mg/l 6010B 07/12/09 1 
Calcium 170 0.50 mg/l 6010B 07/12/09 1 
Chromium BDL 0. 010 mg/l 6010B 07/12/09 1 
Lead BDL 0.0050 mg/l 6010B 07/12/09 1 
Magnesium 43. 0.10 mg/l 6010B 07/12/09 1 
Potassium 28. 0.50 mg/l 6010B 07/12/09 1 
Selenium 0.021 0.020 mg/l 6010B 07/12/09 1 
S i l v e r BDL 0.010 mg/l 601OB 07/14/09 1 
Sodium 2700 2.5 mg/l 6010B 07/13/09 5 

BDL - Below D e t e c t i o n L i m i t 
Det. L i m i t - P r a c t i c a l Q u a n t i t a t i o n Limit(PQL) 
Note : 
The r e p o r t e d a n a l y t i c a l r e s u l t s r e l a t e only t o the sample submitted. 

This r e p o r t s h a l l not be reproduced, except i n f u l l , w i t h o u t the w r i t t e n approval from ESC. 

Reported: 07/15/09 12:42 P r i n t e d : 07/15/09 12:43 
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ENVIRONMENTAL 
SCIENCE CORP. 

Anne Thorhe 
Hall Environmental Analysis Laborat 
4901 Hawkins NE 
Albuquerque, NM 87109 

Date Received 
Description 

Sample ID 

Collected By 
Collection Date 

Parameter 

July 07, 2009 
0907049 

INJECTION WELL 

07/01/09 10:30 

REPORT OF ANALYSIS 

R e s u l t D e t . L i m i t U n i t s 

12065 Lebanon Rd. 
M t . J u l i e t , TN 37122 
(615) 75B-5058 
1-B0O-767-5859 
Fax (615) 758-5859 

Tax I . D . 62-0814289 

E s t . 1970 

J u l y 1 5 , 2 0 0 9 

ESC S a m p l e # L410913-02 

S i t e I D : 

P r o j e c t # : 0 9 0 7 0 4 9 

M e t h o d D a t e D i l . 

Corrosivity Non-Corrosive 

Flashpoint See Footnote 

Reactive CN (SW846 7.3.3.2) BDL 

Reactive Sulf.(SW846 7.3.4.1) BDL 

0.125 

25 . 

deg F 

mg/l 

mg/l 

9040C 

D93/1010A 

9012B 

9034/9030B 

07/14/09 1 

07/09/09 1 

07/14/09 1 

07/10/09 1 

BDL - Below Detection Limit 
Det. Limit - Practical Quantitation Limit(PQL) 
Note: 
The reported a n a l y t i c a l results relate only to the sample submitted. 
This report s h a l l not be reproduced, except in f u l l , without the w r i t t e n approval from ESC. 

Reported: 07/15/09 12:42 Printed: 07/15/09 12:43 
L410913-02 (FLASHPOINT) - Did Not Flash @ 170F 
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Attachment A 
List of Analytes with OC Qualifiers 

Sample 
Number 

Work 
Group 

Sample 
Type Analyte 

Run 
ID Qualifier 

L410913-01 
L410913-02 

WG430503 
HG430800 

SAMP Sil v e r 
SAMP Corrosivity 

R816846 
R816188 

J6 
T6 
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Attachment B 
Explanation of QC Q u a l i f i e r Codes 

Q u a l i f i e r Meaning 

J6 The sample matr ix in te r fe red with the a b i l i t y to make any accurate 
determination; spike value is low 

T8 (ESC) - Add i t i ona l method/sample informat ion: Sample(s) received past/too 
close to holding time expiration. 

Q u a l i f i e r Report Information 

ESC u t i l i z e s sample and resu l t q u a l i f i e r s as set f o r t h by the EPA Contract Laboratory Program and 
as required by most c e r t i f y i n g bodies including NELAC. I n addi t ion to the EPA q u a l i f i e r s adopted 
by ESC, we have implemented ESC q u a l i f i e r s to provide more information per ta in ing to our a n a l y t i c a l 
r e s u l t s . Each q u a l i f i e r i s designated i n t he ' qua l i f i e r explanation as e i ther EPA or ESC. 
Data q u a l i f i e r s are intended to provide the ESC c l ien t w i t h more deta i led information concerning 
the po ten t i a l bias of reported data. Because of the wide range of constituents and var ie ty of 
matrices incorporated by most EPA methods, i t i s common f o r some compounds to f a l l outside of 
established ranges. These exceptions are evaluated and a l l reported data i s v a l i d and useable 
unless q u a l i f i e d as 'R' (Rejected). 

Def in i t i ons 
Accuracy - The re la t ionship of the observed value of a known sample to the 

true value of a known sample. Represented by percent recovery and 
relevant to samples 3uch as: control samples, matrix spike recoveries, 
surrogate recoveries, e tc . 

The agreement between a set of samples or between duplicate samples. 
Relates to how close together the results are and is represented by 
Relative Percent D i f f e r r ence . 

Organic compounds tha t are s imi lar i n chemical composition, ext ract ion, 
and chromotography to analytes of interest . The surrogates are used to 
determine the probable response of the group of analytes that are chem
i c a l l y related to the surrogate compound. Surrogates are added to the 
sample and ca r r ied through a l l stages of preparation and analyses. 

Tentatively I d e n t i f i e d Compound: Compounds detected i n samples that are 
not target compounds, i n t e r n a l standards, system .monitoring compounds, 
or surrogates. 
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ENVIRONMENTAL 
SCIENCE CORP. 

H a l l Environments 1 A n a l y s i s L a b o r a t o r y 
Anne Thorne 
4901 Hawkins NE 

Albuquerque, NM 87109 

Q u a l i t y Assurance Report 
Level I I 

L410913 

12065 Lebanon Kd. 
Mt. J u l i e t , TN 37122 
(615) 75B-5858 
1-800-7G7-5859 
Fax (615) 758-5859 

Tax I.D. 62-0814289 

Est. 1970 

J u l y 15, 2009 

Analyte % Rec Date Analyzed 

Reactive Sul£.(SWB46 7.3.4.1) ' < 25 mg/1 WG430672 07/10/09 18:20 

C o r r o s i v i t y 3.30 WG430800 07/14/09 09:30 

Barium < .005 mg/l WG430503 07/12/09 10:52 
Cadmium < .005 m g / l WG430503 07/12/09 10:52 

Chromium < .01 mg/l WG430503 07/12/09 10:52 
Lead < .005 mg/l WG430503 07/12/09 10:52 

Potassium < .5 m g / l WG430503 07/12/09 10:52 
Selenium < .02 mg/l WG43O503 07/12/09 10:52 

S i l v e r < .01 mg/l KG430503 07/14/09 18:01 

Ana ly t e U n i t s 
! 

Resu l t 
mmmmm 

D u p l i c a t e 
RPD L i m i t Ref Samp Batch 

mmmmm. wm 
Flashpo in t 

React ive Suit .(SW84C T.y.T.'iT 

deg F 

m g / l 

0 

0 

.00 

.00 

0.00 

0.00 

0.00 

6.66' 
20 

20 

L410913-02 

L410913-02 

WG430692 

mm, 
WG430672 mtsmmm wm 

Reactive CN (SW846 1. 3 . 3 . 2 ) m q / l 0 .00 0.00 

w w w 
0.00 

ram 
0.00 

20 L410913-02 WG430669 

WG430503 Arsen ic m g / l 0. .00 0.00 

0.00 

ram 
0.00 

20 I.411103-O3 

WG430669 

WG430503 
• Barium 

mmmmmm 
Calcium 

wmmmmm 
m g / l 

mmrnmsm 
m g / l 

0. 

6. 

.0775 0.0780 

.43 6.30 

0.643 

wmmmm 
2.04 

20 

20 

L411103-O1 WG430503 

£ 4 1 1 1 0 3 - 0 1 WG430503 
Chromium 

Magnesium 

m g / l 

m g / l 

0, 

mm 
6. 

,00 

42 

0.000500 

6.30 

NA 

mmmmm 
1.89 

20 . 

20 

1.411103-0) 

ttlHSHnNHHai 
L411103-O1 

WG430503 

WG430503 
Pota3aium m g / l 

m g / l 

1, .90 2.00 5.13 20 L 4 U 1 0 3 - 0 1 WG430503 
'?.5iilft'X (i n ^ n ' i 

Sodium 

m g / l 

m g / l 0. 666 0.770 11.5 20 L411103-01 WG430503 
Silver m g / l 0. 00 0.00 0.00 20 1.411103-01 ITO43D503 

Analy te u n i t s 
mmmm 

Known 
v a l Resu l t 4 Rec L i m i t Batch 

SS-liS: ' Wfl4'30207 

F lashpo in t deg F 82 B2 .0 100. 96-104 WG130692 
* Performance o f t h i s A n a l y t e i a o u t 3 i d e o f e s t a b l i s h e d c r i t e r i a . 

For a d d i t i o n a l i n f o r m a t i o n , pleas© see Attachment A ' L i s t of Ana l y t e 3 w i t h QC Q u a l i f i e r s . ' 
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12065 Lebanon Rd. 
Mt , J u l i e t , TN 37122 

• ENVIRONMENTAL 
S C I E N C E C O R P . <6i5, 758-5BS9 

Tax I.D. 62-0814289 

Est. 1970 
Hall Environmental Analysis Laboratory 
Anne Thorne 
4901 Hawkiri3 NE Quality Assurance Report 

Level I I 
Albuquerque, NM 87109 July IS, 2009 

wmwmmmmmm&m 
Analyte [ Units Known Val Result 

mmmmmmmmmmmmMmmmmmmmm 
Corrosivity 9.04 8.90 90.5 97.4-102.6 WG430800 

Arsenic rag/1 1.13 1.14 101. 85-115 WG430503 
Barium mg/l 1.13 1.18 . 104. 85-115 WG430503 

calcium mg/l 11 .3 11.8 104. 85-115 WG430503 
Chromium mg/l 1 .13 1.16 103. 85-115 HG430503 

Magnesium mg/l 11.3 12.1 107. 85-115 WG430503 
Potassium mg/l 11.3 11.6 103. 85-115 WG430503 

Sodium mg/l 11.3 11.7 104. 85-115 WG430503 
Silver mg/l 1.13 1.05 92 .9 85-115 WG430503 

Analyte »nit3 Result Ref %Rec Limit RPD Limit Batch 

Reactive Sulf.fSW846 7.3.4.1) mg/l 84.0 80.0 84.0 .70-130 4.88 20 WG430672 

Corrosivity 9.00 8.90 100. 97 .4-102 .6 1.12 10 WG430800 

Analyte Units MS Res Ref Re3 TV $ Rec Limit Ref Samp Batch 

Arsenic mg/l 1.14 0.00 1 .13 101. 75-125 L41U03-01 WG430503 

Cadmium mg/l 1.19 0.00011 1.13 105. 75-125 L411103-01 WG430503 
Calcium mg/l 18.0 6.30 11.3 104. 75-125 L411103-01 WG430503 

Lead mg/l 1.18 0.0178 1 .13 103. 75-125 L411103-01 WG4305O3 
Magnesium mg/l 18 .2 6. 30 11 .3 105. 75-125 L411103-03 WG430503 

Selenium mg/l 1.10 0.00 1 . 13 97.3 75-125 L411103-01 WG430503 
Sodium mg/l 12.4 0.770 11.3 103. 75-125 L411103-01 KG430503 

Anal yte Units MSD Ref SRec Limit RPD Limit Ref Samp Batch 

Arsenic mg/l 1.15 1.14 102. 75-125 0.873 20 L411103-01 WG430503 

Cadmium ' mg/l 1.21 1.19 107. 75-125 1.67 20 L4131O3-01 WG43D503 
Calcium mg/l 17 .6 18.0 102. 75-125 1.12 20 L411103-01 WG430503 

* Performance of t h i s Analyte ic outside of established c r i t e r i a . 
For a d d i t i o n a l information, please see Attachment A 'Li3t of Analytes with QC Qualifiers.' 
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ENVIRONMENTAL 
SCIENCE CORP. 

Hall Environmental Analysis Laboratory 
Anne Thorne 
4901 Hawkins NE 

Albuquerque, NH 67109 

Quality Assurance Report 
Level 11 

L410913 

12065 Lebanon Rd. 
Mt. J u l i e t , TN 37122 
(615) 758-5850 
1-800-767-5859 
fax (615) 758-5859 

Tax I.D. 62-0814289 

Est. 1970 

July 15, 2009 

Analyte Units MSD Ref *Rec Limit RPD Limit Ref Sarop Batch 

Magnesium " rag/1 18.5 '18.2 108. 75-125 1.63 20 L411103-01 KG43O503 
Potassium reg/1 13.1 13.3 98.2 75-125 1.52 20 L4111O3-01 WG430503 

Sodium mg/l 12 .2 12 . 4 101. 75-125 1.63 20 L411103-01 WG430503 
Silver rag/1 0.290 0.3O5 25.664* 75-125 5.04 20 L411103-01 KG430503 

Batch number /Run number / Sample number cross reference 

WG430207: R810349: L410913-01 
WG430692: R810907; 1410913-02 
WG430672: RB15006: L410913-02 
WG430800; R816188: L410913-O2 
WG430669: R816207: L410913-O2 
KG430503: R816846: L410913-01 

* * Calculations are performed prior to rounding of reported values 
* Performance of this Analyte is outside of established c r i t e r i a . 

For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.' 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-M-Q9 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

Project: Injection Weil 3rd QTR 7/1/09 Work Order:. 0907049 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplBlD: MB MBLK 

Chloride ND mg/L 0.10 
Sulfate ND mg/L 0.50 
Sample ID: LCS LCS 

Chloride 4.881 mg/L 0.10 
Sulfate 10.02 mg/L 0.50 

97.6 
100 

Batch ID: R34584 Analysis Date: 7/20/2009 9:22:02 AM 

Batch ID: R34584 Analysis Date: 7/20/2009 9:39:26 AM 

90 110 
90 110 

Method: SM 2320B: Alkalinity 
Sample ID: MB MBLK 

Alkalinity, Total (As CaC03) ND mg/L CaC 20 

Carbonate ND mg/L CaC 2.0 

Bicarbonate ND mg/L CaC 20 

Sample ID: LCS LCS 

Alkalinity, Total <As CaCC-3) 80.40 mg/L CaC 20 101 

Batch ID: R34382 Analysis Date: 

Batch ID: R34382 Analysis Date: 

80 120 

7/2/2O09 

7/2/2009 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-M-09 

QA/QC SUMMARY REPORT 
iMent: Western Refining Southwest, Inc. 
loject: Injection Well 3rd QTR 7/1/09 Work Order: 0907049 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 5ml rb MBLK 

Benzene ND ug/L 1.0 
Toluene ND ug/L 1.0 
Ethylbenzene ND ug/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND ug/L 1.0 
1,3,5-Trimethylbenzene ND ug/L 1.0 
1,2-Dichloroethane (EDO) ND ug/L 1.0 
1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND ug/L 2.0 
1 -Methylnaphtbalene ND pg/L 4.0 
2-Methylnaphthalene ND ug/L 4.0 
Acetone ND ug/L 10 
Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND ug'L 1.0 
Bromoform ND pg/L 1.0 
Bromomefhane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 

B^ilorobenzene ND pg/L 1.0 
IjKloroethane ND pg/L 2.0 
TJhloroform ND pg/L 1.0 
Chloromethane ND pg/L 1.0 
2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chioropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND ug/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 
1,3-Dictilorobenzane ND pg/L 1.0 

1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND pg/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 
Hexachlorobutadiene ND pg/L 1.0 
2-Hexanone ND pg/L 10 
Isopropylbenzene ND pg/L 1.0 
4-lsopropyltoluene ND pg/L 1.0 

Batch ID: R34458 Analysis Date: 7/9/200910:46:20 AM 

Qualifiers: 

fcE Estimated value 

FJ Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-M-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 3rd QTR 7/1/09 Work Order: 0907049 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 5ml rb MBLK Batch ID: R3445B Analysis Date: 7/9/2009 10:46:20 Al\/ 

4-Methyl-2-pentanone ND ug/L 10 
Methylene Chloride ND ug/L 3.0 
n-Butylbenzene ND ug/L 1.0 
n-Propylbenzene ND ug/L 1.0 
sec-Butylbenzene ND Mg/L 1.0 
Styrene ND Mg/L 1.0 
tert-Butylbenzene ND Mg/L 1.0 
1,1,1,2-Tetrachloroethane ND •Mg/L 1.0 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 
trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND Mg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND ug/L 1.0 

Trichloroethene (TCE) ND ug/L 1.0 
Trichlorofluorornethane ND pg/L 1.0 
1,2,3-Trlchloropropane ND pg/L 2.0 
Vinyl chloride ND Mg/L 1.0 

Xylenes, Total ND ug/L 1.5 

Surr: 1,2-Dichloroethane-d4 10.42 pg/L 0 104 68.1 123 

Surr: 4-Bromofluorobenzene 11.26 pg/L 0 113 53.2 145 

Surr: Dibromofluoromethane 11.26 M9/L 0 113 68.5 119 

Surr: Toluene-d8 9.824 Mg/L 0 98.2 64 131 

Sample ID: 100ng Ics LCS Batch ID: R34458 Analysis Date: 7/9/2009 11:44:36 AW 

Benzene 20.62 pg/L 1.0 103 76.7 114 

Toluene 20.57 pg/L 1.0 103 78.4 117 

Chlorobenzene 20.21 pg/L 1.0 101 80.7 127 

1,1-Dichloroethene . 23.91 pg/L 1.0 120 80.2 128 

Trichloroethene (TCE) 21.14 pg/L 1.0 106 77.4 115 

Surr: 1,2-Dichloroethane-d4 10.29 M9/L 0 103 68.1 123 

Surr: 4-Bromofluorobenzene 10.86 M9/L 0 109 53.2 145 

Surr: Dibromofluoromethane 10.93 pg/L 0 109 68.5 119 

Surr: Toluene-d8 10.53 pg/L 0 105 64 131 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-M-09 

QA/QC SUMMARY REPORT 
jjient: Western Refining Southwest, Inc. 
^oject: Injection Well 3rd QTR 7/1/09 Work Order: 0907049 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-19539 MBLK 

Acenaphthene ND pg/L 10 
Acenaphthylene ND M9/L 10 
Aniline ND ug/L 10 
Anthracene ND pg/L 10 

Azobenzene ND pg/L 10 
Benz(a)anthracene ND pg/L 10 
Benzo(a)pyrene ND ug/L 10 
Benzo(b)fluoranthene ND pg/L 10 
Benzo(g, h, i)perylene ND pg/L 10 

Benzo(k)fluoranthene ND pg/L 10 

Benzoic acid ND pg/L 20 
Benzyl alcohol ND pg/L 10 
Bis(2-chloroethoxyjmethane ND pg/L 10 
Bis(2-chloroethyl)ether ND pg/L 10 
Bis(2-chloroisopropyl)ether ND pg/L 10 
Bis(2-ethylhexyl)phthalate ND pg/L 10 
4-Bromophenyl phenyl ether ND pg/L 10 
Butyl benzyl phthalate ND pg/L 10 
Carbazole ND P0/L 10 

j^vChloro-3-methylphenol ND pg/L 10 
^jSchloroaniline ND pg/L 10 

iF-Chloronaphthalene ND pg/L 10 
2-Chlorophenol ND pg/L 10 
4-Chlorophenyl phenyl ether ND pg/L 10 
Chrysene ND pg/L 10 
Di-n-butyl phthalate ND pg/L 10 

Di-n-cctyl phthalate ND ug/L 10 
Dlbenz(a,h)anthracene ND ug/L 10 
Dlbanzofuran ND pg/L 10 
1,2-Dichlorobenzene ND pg/L 10 
1,3-Dichlorobenzene ND pg/L 10 
1,4-Dichlorobenzene ND pg/L 10 
S^'-Dichlorobenzidine ND pg/L 10 
Diethyl phthalate ND pg/L 10 
Dimethyl phthalate ND pg/L 10 
2,4-Dlchlorophenol ND pg/L 20 
2,4-Dimethylphenol ND ug/L 10 
4,6-Dinitro-2-methylphenol ND pg/L 20 
2,4-Dinitrophenol ND pg/L 20 
2,4-Dinitrotoluene ND pg/L 10 
2,6-Dinitrotoluene ND pg/L 10 
Fluoranthene ND pg/L 10 
Fluorene ND pg/L 10 
Hexachlorobenzene ND ug/L 10 

Batch ID. 19539 Analysis Date: 7/7/2009 

Qualifiers: 
LE Estimated value 
r J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-M-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 3rd QTR 7/1/09 Work Order: 0907049 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-19539 MBLK Batch ID: 19539 Analysis Date: 7/7/200! 

Hexachlorobutadiane ND M9/L 10 
Hexachlorocyclopentadiene ND ug/L 10 
Hexachloroethane ND pg/L 10 
I ndeno(1,2,3-cd)pyrene ND ug/L 10 
Isophorone ND ug/L 10 
2-Methylnaphthalene ND pg/L 10 
2-Methylphenol ND pg/L 10 
3+4-Methylphenol ND Mg/L 10 
N-Nltrosodi-n-propylamine ND Mg/L 10 
N-Nitrosodimethylamine ND ug/L 10 
N-Nitrosodiphenylamine ND pg/L 10 

Naphthalene ND pg/L 10 
2-Nitroaniline ND pg/L 10 

3-Nltroaniline ND Mg/L 10 

4-Nitroaniline ND Mg/L 10 
Nitrobenzene ND pg/L 10 
2-Nitrophenol ND pg/L 10 

4-Nitrophenol ND pg/L 10 
Pentachlorophenol ND pg/L 20 

Phenanthrene ND pg/L 10 

Phenol ND pg/L 10 

Pyrene ND pg/L 10 

Pyridine ND pg/L 10 

1,2,4-Trichlorobenzene ND pg/L 10 

2,4,5-Trichlorophenol ND pg/L 10 

2,4,6-Trichlorophenol ND pg/L 10 

Surr: 2,4,6-Tribromophenol 173.1 pg/L 0 B6.6 16.6 150 

Surr: 2-Fluorobipfienyl 99.28 pg/L 0 99.3 19.6 134 

Surr: 2-Fluorophenol 158.7 pg/L 0 79.3 9.54 113 

Surr: 4-Terpheny(-d14 141.4 pg/L 0 141 22.7 145 

Surr: Nitrobenzene-d5 97.54 ug/L 0 97.5 14.6 134 

Surr: Pheno!-d5 102.2 pg/L 0 51.1 10.7 80.3 

Sample ID: lcs-19539 LCS Batch ID: 1953B Analysis Date: 7/7/2009 

Acenaphthene 81.48 pg/L 10 81.5 33.2 88.1 

4-Chloro-3-methylphenol 144.8 pg/L 10 72.4 26.5 101 

2-Chlorophenol 138.8 pg/L 10 69.4 27.5 88.7 

1,4-Dichlorobenzene 75.04 pg/L 10 75.0 27.2 74.1 S 

2,4-Dinitrotoluene 67.16 ug/L 10 67.2 32.6 107 

N-Nitrosodi-n-propylamine 80.24 pg/L 10 80.2 27.1 96.3 

4-Nitrophenol 74.64 pg/L 10 37.3 6.78 74.7 

Pentachlorophenol 129.8 pg/L 20 64.9 14.8 113 

Phenol 86.90 pg/L 10 43.5 17 53.4 

Pyrene 120.1 pg/L 10 120 27 96.3 S 

1,2,4-Trichlorobenzene 82.94 pg/L 10 82.9 30 77.9 S 

Qualifiers: 
E Estimated value H Holding limes for preparation or analysis exceeded 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

Not Detected at the Reporting Limit 
Spike recovery outside accepted recovery limits Page 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 24-M-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 3rd QTR 7/1/09 Work Order: 0907049 

Analyte Result Units PQL %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: lcs-19539 LCS Batch ID: 19539 Analysis Date 

Surr: 2,4,6-Tribromophenol 160.2 ug/L 0 80.1 16.6 150 

Surr 2-Fluorobiphenyl 90.38 pg/L 0 90.4 19.6 134 

Surr. 2-Fluorophenol 141.5 pg/L 0 70.8 9.54 113 

Surr 4-Terphenyl-d14 126.4 pg/L 0 126 22.7 145 
Surr: Nitrobenzene-d5 83.56 pg/L 0 83.6 14.6 134 

Surr: Phenol-d5 106.4 pg/L 0 53.2 10.7 80.3 

Sample ID: lcsd-19539 LCSD Batch ID: 19539 Analysis Date 

Acenaphthene 76.20 pg/L 10 76.2 33.2 88.1 6.70 30.5 

4-Chloro-3-methylphenol 145.7 pg/L 10 72.9 26.5 101 0.619 28.6 

2-Chlorophenol 135.8 pg/L 10 67.9 27.5 88.7 2.18 107 

1,4-Dichlorobenzene 74.80 pg/L 10 74.8 27.2 74.1 0.320 62.1 
2,4-Dinitrotoluene 67.00 pg/L 10 67.0 32.6 107 0.239 14.7 
N-Nitrosodi-n-propylamine 76.28 pg/L 10 76.3 27.1 96.3 5.06 30.3 

4-Nitrophenol 65.22 pg/L 10 32.6 6.78 74.7 13.5 36.3 

Pentachlorophenol 116.2 pg/L 20 58.1 14.8 113 11.1 49 

Phenol 83.98 pg/L 10 42.0 17 53.4 3.42 52.4 

Pyrene 133.1 pg/L 10 133 27 96.3 10.2 16.3 
1,2,4-Trichlorobenzene 82.66 pg/L 10 82.7 30 77.9 0.338 36.4 

Surr: 2,4,6-Tribromophenol 148.5 pg/L 0 74.2 16.6 150 0 O 
raSurr: 2-Fluorobiphenyl 86.90 pg/L 0 86.9 19.6 134 0 0 

™Surr: 2-Fluorophenol 137.0 pg/L 0 68.5 9.54 113 0 0 

Surr: 4-Terphenyl-d14 130.0 pg/L 0 130 22.7 145 0 0 

Surr: Nitrobenzena-d5 80.06 pg/L 0 80.1 14.6 134 0 0 

Surr: Pheno)-d5 101.8 pg/L 0 50.9 10.7 80.3 0 0 

7/7/2009 

7/7/2009 

Method: EPA 120.1: Specific Conductance 

Sample ID: 0907003-01B DUP DUP Batch ID. R34382 Analysis Date: 7/2/2009 

Specific Conductance 15600 pmhos/cm 0.010 0.957 20 

Method: SM4500-H+B: pH 

Sample ID: 0907003-01B DUP DUP Batch ID: R34382 Analysis Date. 7/2/2009 

pH 7.020 pH units 0.1 0.710 15 

Method: SM2540C MOD: Total Dissolved Solids 
Sample ID: 0907049-01CMSD 

Total Dissolved Solids 9475 
Sample ID: MB-19653 

Total Dissolved Solids ND 
Sample ID: LCS-19653 

Total Dissolved Solids 1012 
Sample ID: 0907049-01CMS 

Total Dissolved Solids 9565 

MSD 

mg/L 
MBLK 

mg/L 
LCS 

mg/L 

MS 

mg/L 

100 

20 

20 

100 

Batch ID: 19553 Analysis Date: 

101 80 120 0.945 20 

Batch ID: 19553 Analysis Date: 

Batch ID: 19553 Analysis Date: 

101 80 120 

Batch ID: 19553 Analysis Date: 

103 80 120 

7/7/2009 

7/7/2009 

7/7/2009 

7/7/2009 

Qualifiers: 

b,E Estimated value 

' i Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 6 
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Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT 

Work Order Number 0907049 

Checklist completed by; 
Signature 

Matrix: 

Date Received: 

Received by: TLS 

Carriername: UPS 

7/2/2009 

ample ID labels checked by: 
' 7 T / c P / 0 I n i t i a l s 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present • Not Shipped • 

Custody seals intact on sample bottles? Yes • No • N/A 0 
Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for Indicated test? Yes 0 . No • 

All samples received within holding time? Yes 0 No • Number of preserved All samples received within holding time? 

• Yes 0 No • 
bottles checked for 

Water - VOA'vials have zero headspace? No VOA vials submitted • Yes 0 No • pH: 

Water - Preservation labels on bottle and cap match? Yes 0 . No • N/A • h 
Water - pH acceptable upon receipt? Yes 0 No • N/A • <2 > 12 unless noted 

s&e/ow. 
Container/Temp Blank temperature? 2.6° <6° C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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COVER LETTER 

Monday, October 26, 2009 

Cindy Hurtado 
Western Refming Southwest, Inc. 
#50 CR 4990 

Bloomfield, NM 87413 

TEL: (505) 632-4161 

FAX (505) 632-3911 

RE: Injection Well 4th QTR 10/1/09 

Order No.: 0910042 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 10/2/2009 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. No determination of 
compounds below these (denoted by the ND or < sign) has been made. 

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

Sincerely, 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 
AZ license # AZ0682 
ORELAP Lab # NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE B Suite D B Albuquerque, NM 87109 
505.345.3975 D Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

CLIENT: Western Refining Southwest, Inc. 
Project: 
Lab Order: 

Injection Well 4th QTR 10/1/09 
0910042 

Work Order Sample Summary 

Lab Sample ID Client Sample ID Batch ID Test Name Collection Date 

0910042-01A Injection Well R35601 EPA Method 8260B: VOLATILES 10/1/2009 10:10:00 AM 
0910042-01A Injection Well R35601 EPA Method 8260B: VOLATILES 10/1/2009 10:10:00 AM 
0910042-01A Injection Well R35601 EPA Method 8260B: VOLATILES 10/1/2009 10:10:00 AM 
0910042-0IB Injection Well 20263 EPA Method 8270C: Semivolatiles 10/1/2009 10:10:00 AM 

0910042-0 IC Injection Well R35577 EPA Method 300.0: Anions 10/1/2009 10:10:00 AM 
0910042-0IC Injection Well R35559 EPA Method 300.0: Anions 10/1/2009 10:10:00 AM 
0910042-0IC Injection Well R35559 EPA Method 300.0: Anions 10/1/2009 10:10:00 AM 
0910042-0IC Injection Well R35564 SM4500-H+B: pH 10/1/2009 10:10:00 AM 

0910042-01C Injection Well R35564 SM 2320B: Alkalinity 10/1/2009 10:10:00 AM 

0910042-0 IC Injection Well 20238 SM 2540 C: Total Dissolved Solids 10/1/2009 10:10:00 AM 

0910042-0IC Injection Well R35564 EPA 120.1: Specific Conductance 10/1/2009 10:10:00 AM 

0910042-0 ID Injection Well 20279 EPA Method 7470: Mercury 10/1/2009 10:10:00 AM 

0910042-0 ID Injection Well 20291 EPA 6010B: Total Recoverable Metals 10/1/2009 10:10:00 AM 

0910042-0 ID Injection Well 20291 EPA 6010B: Total Recoverable Metals 10/1/2009 10:10:00 AM 

0910042-0 ID Injection Well 20291 EPA 6010B: Total Recoverable Metals 10/1/2009 10:10:00 AM 

0910042-02A TRIP BLANK R35624 EPA Method 8260B: VOLATILES 
0910042-02A TRIP BLANK R35601 EPA Method 8260B: VOLATILES 

Pagel of 1 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

CLIENT: Western Refining Southwest, Inc. 
Lab Order: 0910042 

Project: Injection Well 4th QTR 10/1/09 

Lab ID: 0910042-01 

Client Sample ID: Injection Well 

Collection Date: 10/1/2009 10:10:00 AM 

Date Received: 10/2/2009 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

E P A M E T H O D 300.0: ANIONS Analyst : T A F 

Chloride 1200 10 mg/L 100 10/5/200910:25:09 PM 

Sulfate 180 50 mg/L 100 10/5/200910:25:09 PM 

E P A M E T H O D 7470 : M E R C U R Y Analyst: MMS 

Mercury 0.00044 0.00020 mg/L 1 10/9/2009 4:02:44 PM 

E P A 6 0 1 0 B : T O T A L R E C O V E R A B L E M E T A L S Analyst: S N V 

Arsenic ND 0.020 mg/L 1 10/16/2009 1:38:07 PM 

Barium 0.27 0.020 mg/L 1 10/16/2009 1:38:07 PM 

Cadmium ND 0.0020 mg/L 1 10/16/2009 1:38:07 PM 

Calcium 100 1.0 mg/L 1 10/16/2009 1:38:07 PM 

Chromium ND 0.0060 mg/L 1 10/16/2009 1:38:07 PM 

Lead 0.0072 0.0050 mg/L 1 10/16/2009 1:38:07 PM 

Magnesium 24 1 0 mg/L 1 10/16/2009 1:38:07 PM 

Potassium 17 1.0 mg/L 1 10/16/2009 1:38:07 PM 

Selenium ND 0.050 mg/L 1 10/16/20091:38:07 PM 

Silver ND 0.0050 mg/L 1 10/16/2009 1:38:07 PM 

Sodium 770 10 mg/L 10 10/22/2009 2:46:11 PM 

E P A M E T H O D 8 2 7 0 C : S E M I V O L A T I L E S Analyst : JDC 

Acenaphthene ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Acenaphthylene ND 50 M9/L 1 10/13/2009 2:46:46 PM 

Aniline 60 50 M9/L 1 10/13/2009 2:46:46 PM 

Anthracene ND 50 ug/L 1 10/13/2009 2:46:46 PM 

Azobenzene ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Benz(a)anthracene ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Benzo(a)pyrene ND 50 ug/L 1 10/13/2009 2:46:46 PM 

Benzo(b)fluoranthene ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Benzo(g,h,i)perylene ND 50 M9/L 1 10/13/2009 2:46:46 PM 

Benzo(k)fluoranthene ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Benzoic acid ND 100 pg/L 1 10/13/2009 2:46:46 PM 

Benzyl alcohol ND 50 P9/L 1 10/13/2009 2:46:46 PM 

Bis(2-chloroethoxy)methane ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Bis(2-chloroethyl)ether ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Bis(2-chloroisopropyl)ether ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Bis(2-ethylhexyl)phthalate ND 50 pg/L 1 10/13/2009 2:46:46 PM 

4-Bromophenyl phenyl ether ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Butyl benzyl phthalate ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Carbazole ND 50 pg/L 1 10/13/2009 2:46:46 PM 

4-Chloro-3-methylphenol ND 50 pg/L 1 10/13/2009 2:46:46 PM 

4-Chloroaniline ND 50 pg/L 1 10/13/2009 2:46:46 PM 

2-Chloronaphthalene ND 50 pg/L 1 10/13/2009 2:46:46 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level B Analyte detected i in the associated Method Blank 

E 
J 

ND 
S 

Estimated value 

Analyte detected below quantitation limits 

Not Detected at the Reporting Limit 

Spike recovery outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
MCL Maximum Contaminant Level 
RL Reporting Limit 

Page l of 7 
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Hal! Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0910042 

Project: Injection Well 4th QTR 10/1/09 

Lab ID: 0910042-01 

Client Sample ID: Injection Well 
Collection Date: 10/1/2009 10:10:00 AM 
Date Received: 10/2/2009 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chlorophenol ND 50 M9/L 
4-Chlorophenyl phenyl ether ND 50 H9/L 
Chrysene ND 50 Mg/L 

Di-n-butyl phthalate ND 50 Mg/L 

Di-n-octyl phthalate ND 50 pg/L 

Dibenz(a,h)anthracene ND 50 MQ/L 
Dibenzofuran ND 50 pg/L 
1,2-Dichlorobenzene ND 50 pg/L 

1,3-Dlchlorobenzene ND 50 pg/L 

1,4-Dichlorobenzene ND 50 pg/L 

3,3'-Dichlorobenzidine ND 50 pg/L 

Diethyl phthalate ND 50 pg/L 

Dimethyl phthalate ND 50 pg/L 

2,4-Dichlorophenol ND 100 pg/L 

2,4-Dimethylphenol 120 50 pg/L 

4,6-Dlnitro-2-methylphenol ND 100 pg/L 

2,4-Dinitrophenol ND 100 pg/L 

2,4-Dinitrotoluene ND 50 pg/L 

2,6-Dinitrotoluene ND 50 pg/L 

Fluoranthene ND 50 pg/L 

Fluorene ND 50 pg/L 

Hexachlorobenzene ND 50 pg/L 

Hexachlorobutadiene ND 50 pg/L 

Hexachlorocyclopentadiene ND 50 pg/L 

Hexachloroethane ND 50 pg/L 

lndeno(1,2,3-cd)pyrene ND 50 pg/L 

Isophorone ND 50 pg/L 

2-Methylnaphthalene ND 50 pg/L 

2-Methylphenol ND 50 pg/L 

3+4-Methylphenol ND 50 pg/L 

N-Nitrosodi-n-propylamine ND 50 pg/L 

N-Nitrosodimethylamine ND 50 pg/L 

N-Nitrosodiphenylamine ND 50 pg/L 

Naphthalene ND 50 pg/L 

2-Nitroaniline ND 50 pg/L 

3-Nitroaniline ND 50 pg/L 
4-Nitroaniline ND 50 pg/L 

Nitrobenzene ND 50 pg/L 

2-Nitrophenol ND 50 pg/L 

4-Nitrophenol ND 50 pg/L 

Pentachlorophenol ND 100 pg/L 

Phenanthrene ND 50 pg/L 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Analyst: JDC 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 
10/13/2009 2:46:46 PM 

B Analyte detected in (he associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 2 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

Western Refining Southwest, Inc. 
0910042 

Injection Well 4th QTR 30/1/09 

0910042-01 

Client Sample ID: Injection Well 

Collection Date: 10/1/2009 10:10:00 AM 

Date Received: 10/2/2009 
Matrix: AQUEOUS 

CLIENT: 
Lab Order: 
Project: 
Lab ID: 

Analyses 

EPA METHOD 8270C: SEMIVOLATILES 
Phenol 
Pyrene 
Pyridine 
1.2.4- Trichlorobenzene 

2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol 

Surr; 2,4,6-Tribromophenol 
Surr: 2-Fluorobiphenyl 
Surr: 2-Fluorophenol 
Surr: 4-Terphenyl-d14 
Surr: Nitrobenzene-d5 
Surr: Phenol-d5 

Result PQL Qual Units 

ND 50 pg/L 
ND 50 pg/L 
ND 50 pg/L 
ND 50 pg/L 
ND 50 pg/L 
ND 50 pg/L 

58.0 16.6-150 %REC 
56.1 19.6-134 %REC 
34.1 9.54-113 %REC 
57.0 22.7-145 %REC 
51.3 14.6-134 %REC 
29.6 10.7-80.3 %REC 

DF Date Analyzed 

Analyst: JDC 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 
1 10/13/2009 2:46:46 PM 

EPA METHOD 8260B: VOLATILES 
Benzene ND 5.0 pg/L 5 

Toluene ND 5.0 pg/L 5 

Ethylbenzene ND 5.0 pg/L 5 

Methyl tert-butyl ether (MTBE) ND 5.0 pg/L 5 

1,2,4-Trimethylbenzene ND 5.0 pg/L 5 

1,3,5-Trimethylbenzene ND 5.0 pg/L 5 

1,2-Dichloroethane (EDC) ND 5.0 pg/L 5 

1,2-Dibromoethane (EDB) ND 5.0 pg/L 5 

Naphthalene ND 10 pg/L 5 

1 -Methylnaphthalene ND 20 pg/L 5 

2-Methylnaphthalene ND 20 pg/L 5 

Acetone 3200 500 pg/L 50 

Bromobenzene ND 5.0 pg/L 5 

Bromodichloromethane ND 5.0 pg/L 5 

Bromoform ND 5.0 pg/L 5 

Bromomethane ND 5.0 pg/L 5 

2-Butanone 280 50 pg/L 5 

Carbon disulfide ND 50 pg/L 5 

Carbon Tetrachloride ND 5.0 pg/L 5 

Chlorobenzene ND 5.0 pg/L 5 

Chloroethane ND 10 pg/L 5 

Chloroform ND 5.0 pg/L 5 

Chloromethane ND 5.0 pg/L 5 

2-Chlorotoluene ND 5.0 pg/L 5 

4-Chlorotoluene ND 5.0 pg/L 5 

cis-1,2-DCE ND . 5.0 pg/L 5 

cis-1,3-Dichloropropene ND 5.0 pg/L 5 

1,2-Dibromo-3-chloropropane ND 10 pg/L 5 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Analyst: HL 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 8:47:29 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 
10/6/2009 9:23:19 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 3 of 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

CLIENT: 
Lab Order: 
Project: 
Lab ID: 

Western Refining Southwest, Inc. 
0910042 

Injection Well 4th QTR 10/1/09 

0910042-01 

Client Sample ID: Injection Well 

Collection Date: 10/1/2009 10:10:00 AM 
Date Received: 10/2/2009 

Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: HL 
Dibromochloromethane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 
Dibromomethane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 
1,2-Dichlorobenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 
1,3-Dichlorobanzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,4-Dichlorobenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

Dichlorodifluoromethane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,1-Dichloroethane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 
1,1-Dlchloroethene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,2-Dichloropropane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,3-Dichloropropane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

2,2-Dichloropropane ND 10 pg/L 5 10/6/2009 9:23:19 PM 

1,1-Dlchloropropene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

Hexachlorobutadiene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

2-Hexanone ND 50 pg/L 5 10/6/2009 9:23:19 PM 

l8opropylbenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

4-lsopropyltoluene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

4-Methyl-2-pentanone ND 50 pg/L 5 10/6/2009 9:23:19 PM 

Methylene Chloride ND 15 pg/L 5 10/6/2009 9:23:19 PM 

n-Butylbenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

n-Propylbenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

sec-Butylbenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

Styrene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

tert-Butylbenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,1,1,2-Tetrachloroethane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,1,2,2-Tetrachloroethane ND 10 pg/L 5 10/6/2009 9:23:19 PM 

Tetrachloroethene (PCE) ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

trans-1,2-DCE ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

trans-1,3-Dichloropropene ND 5.0 pg/L 5. 10/6/2009 9:23:19 PM 

1,2,3-Trichlorobenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,2,4-Trichlorobenzene ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,1,1-Trichloroethane ND 5.0 pg/L • 5 10/6/2009 9:23:19 PM 

1,1,2-Trichloroethane ND 5.0 pg/L 5 10/6/2009 9:23:19PM 

Trichloroethene (TCE) ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

Trichlorofluorornethane ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

1,2,3-Trichloropropane ND 10 pg/L 5 10/6/2009 9:23:19 PM 

Vinyl chloride ND 5.0 pg/L 5 10/6/2009 9:23:19 PM 

Xylenes, Total ND 7.5 pg/L 5 10/6/2009 9:23:19 PM 

Surr: 1,2-Dichloroethane-d4 98.4 54.6-141 %REC 5 10/6/2009 9:23:19 PM 

Surr: 4-Bromofluorobenzene 101 60.1-133 %REC 5 10/6/2009 9:23:19 PM 

Surr: Dibromofluoromethane 93.7 78.5-130 %REC 5 10/6/2009 9:23:19 PM 

Surr: Toluene-d8 96.9 79.5-126 %REC 5 10/6/2009 9:23:19 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 4 of7 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oc/-09 

Analyses 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0910042 

Project: Injection Well 4th QTR 10/1/09 

Lab ID: 0910042-01 

Result 

Client Sample ID: Injection Well 
Collection Date: 10/1/2009 10:10:00 AM 

Date Received: 10/2/2009 
Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

SM 2540 C: TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids 2630 20.0 mg/L 

Analyst: MMS 
10/5/2009 

SM 2320B: ALKALINITY 
Alkalinity, Total (As CaC03) 
Carbonate 
Bicarbonate 

660 
ND 

680 

Analyst: NSB 
20 mg/LCaC03 1 10/2/2009 5:08:00 PM 

2.0 mg/LCaC03 1 10/2/2009 5:08:00 PM 
20 mg/LCaCQ3 1 10/2/2009 5:08:00 PM 

E P A 120.1: S P E C I F I C CONDUCTANCE 
Specific Conductance 4500 0.010 pmhos/cm 

Analyst: NSB 
10/2/2009 5:08:00 PM 

SM4500-H+B: PH 
PH 7.84 0.1 pH units 

Analyst: NSB 
10/2/2009 5:08:00 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 5 of 7 



Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

CLIENT: 
Lab Order: 
Project: 
Lab ID: 

Western Refining Southwest, Inc. 
0910042 

Injection Well 4th QTR 10/1/09 

0910042-02 

Client Sample ID: TRIP BLANK 

Collection Date: 

Date Received: 10/2/2009 
Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Benzene ND 10 

Toluene ND 1.0 pg/L 

Ethylbenzene ND 1.0 pg/L 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 

1,2,4-Trimethylbenzene | ND 1.0 pg/L 

1,3,5-Trimethylbenzene ND 1.0 pg/L 

1,2-Dichioroethane (EDC) ND 1.0 pg/L 

1,2-Dibromoethane (EDB) ND 1.0 pg/L 

Naphthalene ND 2.0 pg/L 

1-Methylnaphthalene ND 4.0 pg/L 

2-Methylnaphthalene ND 4,0 pg/L 

Acetone ND 10 pg/L 

Bromobenzene ND 1.0 pg/L 

Bromodichloromethane ND - 1.0 pg/L 

Bromoform ND 1.0 pg/L 

Bromomethane ND 1.0 pg/L 

2-Butanone ND 10 pg/L 

Carbon disulfide ND 10 pg/L 

Carbon Tetrachloride ND 1.0 pg/L 

Chlorobenzene ND 1.0 pg/L 

Chloroethane ND 2.0 pg/L 

Chloroform ND 1.0 pg/L 

Chloromethane ND 1.0 pg/L 

2-ChJorotoluene ND 1.0 pg/L 

4-Chlorotoluene ND 1.0 pg/L 

cis-1,2-DCE ND 1.0 pg/L 

cis-1,3-Dichloropropene ND 1.0 pg/L 

1,2-Dibromo-3-chloropropane ND 2.0 pg/L 

Dibromochloromethane ND 1.0 pg/L 

Dibromomethane ND 1.0 pg/L 

1,2-Dichlorobanzene ND 1.0 pg/L 

1,3-Dichlorobenzene ND 1.0 pg/L 

1,4-Dichlorobenzene ND 1.0 pg/L 

Dichlorodifluoromethane ND 1.0 pg/L 

1,1-Dichloroethane ND 1.0 • pg/L 

1,1-Dichloroethene ND 1.0 pg/L 

1,2-Dichloropropane ND 1.0 pg/L 

1,3-Dichlorapropane ND 1.0 pg/L 

2,2-Dich loropropa ne ND 2.0 pg/L 

1,1-Dichloropropene ND 1.0 pg/L 

Hexachlorobutadiene ND 1.0 pg/L 

2-Hexanone ND 10 pg/L 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Analyst: HL 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 1 0:51:37 PM 

. 10/7/2009 10:51:37 PM 
10/7/2009 1 0:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10.51:37 PM 
10/7/2009 1 0:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 1 0:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 1 0:51:37 PM 

B Analyte detected in the associated Method Blank 

H Holding limes for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 6 of 7 



Hall Environmental Analysis Laboratory, Inc. Date: 26-Oc!-09 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 0910042 

Project: Injection Well 4th QTR 10/1/09 

Lab ID: 0910042-02 

Client Sample ID: TRIP BLANK 
Collection Date: 
Date Received: 10/2/2009 

Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
Isopropylbenzene ND 1.0 
4-lsopropyltoluene ND 1.0 Mg/L 
4-Methyl-2-pentanonB ND 10 pg/L 
Methylene Chloride ND 3.0 pg/L 
n-Butylbenzene ND 1.0 pg/L 
n-Propylbanzene ND 1.0 pg/L 
sec-Butylbenzene ND 1.0 . pg/L 
Styrene ND 1.0 pg/L. 
tert-Butylbenzene ND 1.0 pg/L 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 
1,1,2,2-Tetrachloroethane ND 2.0 pg/L 
Tetrachloroethene (PCE) ND 1.0 pg/L 
trans-1,2-DCE ND 1.0 pg/L 
trans-1,3-Dichloropropene ND 1.0 pg/L 
1,2,3-Trichlorobenzene ND 1.0 Mg/L 
1,2,4-Trichlorobenzene ND 1.0 pg/L 
1,1,1-Trichloroethane ND 1.0 pg/L 
1,1,2-Trichloroethane ND 1.0 Mg/L 
Trichloroethene (TCE) ND 1.0 Mg/L 
Trichlorofluorornethane ND 1.0 MQ/L 
1,2,3-Trichloropropane ND 2.0 Mg/L 
Vinyl chloride ND 1.0 M9/L 
Xylenes, Total ND 1.5 pg/L 

Surr: 1,2-Dichloroethane-d4 92,5 54.6-141 %REC 
Surr: 4-Bromofluorobenzene 93.0 60 1-133 %REC 
Surr: Dibromofluoromethane 94.2 78.5-130 %REC 
Surr: Toluene-d8 99.0 79.5-126 %REC 

Analyst: HL 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 
10/7/2009 10:51:37 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 7 of7 



ENVIRONMENTAL 
SCIENCE CORP. 

Anne Thorne 
Hall Environmental Analysis Laborat 
4901 Hawkins NE 
Albuquerque, NM 87109 

12065 Lebanon Rd. 
M t . J u l i e t , TN 37122 
(635) 755-5858 
1-B00-767-58S9 
Fax (615) 758-5859 

Tax I . D . 62-0814289 

E s t . 1970 

REPORT OF ANALYSIS 
October 12, 2009 

ESC Sample # L425671-01 
Date Received : October 06, 2009 
Description : 0910042 

Site ID : 
Sample ID : INJECTION WELL 

Project ft : 0910042 
Collected By 

Project ft : 

Collection Date : 10/01/09 10:10 

Parameter Result Det. Limit Units Method Date D i l . 

C o r r o s i v i t y Non-Corrosive 904 0C 10/10/09 1 

Flashpoint See Footnote deg F D93/1010A 10/08/09 1 

Reactive CN <SW846 7.3.3.2) BDL 0.125 mg/l 9012B 10/09/09 1 

Reactive Sulf. (SW846 7.3.4.1) 39. 25. mg/l 9034/9030B 10/09/09 1 

BDL - Below Detection Limit 
Det. Limit - Practical Quantitation Limit(PQL) 
Note: 
The reported a n a l y t i c a l results relate only to the sample submitted. 
This report s h a l l not be reproduced, except in f u l l , without the written approval from ESC. 

Reported: 10/12/09 11:17 Printed: 10/12/09 14:23 
L425671-01 (FLASHPOINT) - Did Not Flash @ 170F 
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Attachment A 
L i s t of Analytes with QC Qualifiers 

Sample 
Number 

Work 
Group 

Sample 
Type Analyte 

Run 
ID Qualifier 

L425671-01 WG44510B 
WG444644 

SAMP Corrosivity 
SAMP Reactive Sulf.(SW84 6 7.3.4.1) 

R943948 
R940988 

TB 
J3 
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Attachment B 
Explanation of QC Qualifier Codes 

Qualifier Meaning 

J3 The associated batch QC was outside the established quality control range 
for precision. 

T8 (ESC) - Additional method/sample information: Sample(s) received past/too 
close to holding time expiration. 

Q u a l i f i e r Report Information 

ESC u t i l i z e s sample and r e s u l t q u a l i f i e r s as set f o r t h by the EPA Contract Laboratory Program and 
as required by most c e r t i f y i n g bodies including NELAC. I n addition to the EPA q u a l i f i e r s adopted 
by ESC, we have implemented ESC q u a l i f i e r s to provide more information pertaining to our analytical 
results. Each q u a l i f i e r i s designated i n the q u a l i f i e r explanation as either EPA or ESC. 
Data q u a l i f i e r s are intended t o provide the ESC c l i e n t with more detailed information concerning 
the potential bias of reported data. Because of the wide range of constituents and v a r i e t y of 
matrices incorporated by most EPA methods,it i s common f o r some compounds to f a l l outside of 
established ranges. These exceptions are evaluated and a l l reported data i s v a l i d and useable 
unless q u a l i f i e d as 'R' (Rejected). 

Definitions 
Accuracy - The relationship of the observed value of a known sample to the 

true value of a known sample. Represented by percent recovery and 
relevant to samples such as: control samples, matrix spike recoveries, 
surrogate recoveries, etc. 

The agreement between a 3et of samples or between duplicate samples. 
Relates to how close together the results are and i s represented-by 
Relative Percent Differrence. 

Organic compounds that are similar in chemical composition, extraction, 
and chromotography to analytes of interest. The surrogates are used to 
determine the probable response of the group of analytes that are chem
i c a l l y related to the surrogate compound. Surrogates are added to the 
sample and carried through a l l stages of preparation and analyses. 

Tentatively I d e n t i f i e d Compound: Compounds detected i n samples that are 
not target compounds, inter n a l standards, system monitoring compounds, 
or surrogates. 

11 



ENVIRONMENTAL 1-B00-767-5859 

SCIENCE CORP. 

12065 Lebanon Rd. 
Mt. J u l i e t , TN 37122 
(615) 758-5858 
1-B00-767-5859 
Fax (615) 758-5659 

Tax I.D. 62-0814289 

Est. 1970 
H a l l Env i ronmen ta l A n a l y s i s L a b o r a t o r y 
Anne Thorne 
4901 Hawkins NE Q u a l i t y Assurance Report 

Level I I 
A lbuquerque , NM 87109 October 12, 2009 

L425671 

A n a l y t e R e s u l t U n i t s 
io'r y M-

% Rec L i m i t Batch Date Analyzed 

f f * " ' . ' ; ^v , " |/8<K09:00 

C o r r o s i v i t y 6.20 WG445108 10/10/09 14:25 

A n a l y t e U n i t s Resul t 
mmm 
D u p l i c a t e 

RPD L i m i t Ref Samp Batch 

F l a s h p o i n t deg F 0 6 0 20 L425939-bi WG444653 

. ,*9P"v-N O 

•• 
mm •Wjg:4464 4 

I t e a c t i v e CN (SW846 7 . 3 . 3 . 2 ) 

C o r r o s i v i t y 

rag/1 ^0 

"' o'"' 

0 

0 

0 

ii 

20 

-••-JO""" 

L425671-01 

L425671-01 

WG444642 

WG445108 

A n a l y t e U n i t s 
SSfiaBgr^i 

Known v a l 
iSjgamgiej 

Resul t t Rec L i m i t Batch 

ll^^lj^Si^^;^:'; / : WG44 4 65 3 

Reac t i ve S u l f , . (SWB46 7 , 3 . 4 . 1 ) 
••:.:^V. ̂ ;'-v-:'^y!-V-'-^'':-v 

m g / l 100 89 .0 89.0 70-130 WG444644 

C o r r o s i v i t y 
rNfrf^tiV.V,''-: '•' 'v* 

' 9 .68 ' V.'vo"" " ""'ioo.'" "9VT9"-106'!8 WG44 5108 

A n a l y t e 
W> 

U n i t s 
iSboTaWcfc:!' 
Resul t 

: 6n t r 
Ref »Rec L i m i t RPD L i m i t Batch 

o'o'.'c w l . - £ 6 ~ WG444 5S3 

Reac t i ve Sul f . (SW846 7 . 3 . 1 . 1 ) m g / l 89.0 89.0 89 . 0 70-130 0 20 WG444644 

C o r r o s i v i t y " i . 7o 9.70 166. 97 . ' 9 - I OO . 8' 0 ' 1 0 " WG4'4 5108 

Batch number /Run number / Sample number cross reference 

WG444653; R940428: L425671-01 
WG444644: R940988; M25671-01 
WG444642: R942048: L425671-01 
WG445108: R943948: 1.425671-01 

C a l c u l a t i o n s are performed p r i o r t o rounding o f r e p o r t e d values 
Performance o f t h i s A n a l y t e i s o u t s i d e of e s t a b l i s h e d c r i t e r i a . 
For a d d i t i o n a l i n f o r m a t i o n , please see Attachment A ' L i s t of Analyte s w i t h OC Q u a l i f i e r s . ' 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Ocl~09 

QA/QC SUMMARY REPORT 
Client: 

fect: 
Western Refining Southwest, Inc. 
Injection Well 4th QTR 10/1/09 WorkOrder: 0910042 

Analyte Result Units PQL SPKVaSPKref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: SM 2540 C: Total Dissolved Solids 
Sample ID: MB-20238 

Total Dissolved Solids ND 

Sample ID: LCS-20238 

Total Dissolved Solids 1038 

Method: EPA Method 300.0: Anions 
Sample ID: MB 

Chloride 
Sulfate 
Sample ID: MB 

Chloride 
Sulfate 

Sample ID: LCS 

Chloride 
Sulfate 

Sample ID: LCS 

Chloride 
Sulfate 

MBLK 

mg/L 

LCS 

mg/L 

20.0 

20.0 1000 16 

Batch ID: 20238 Analysis Date; 

Batch ID: 20238 Analysis Date. 

102 80 120 

10/5/2009 

10/5/2009 

ND 
ND 

ND 
ND 

5.291 
10.65 

4.992 
10.18 

MBLK 

mg/L 

mg/L 

MBLK 

mg/L 

mg/L 

LCS 

mg/L 
mg/L 

LCS 

mg/L 
mg/L 

0.10 
0.50 

0.10 
0.50 

0.10 
0.50 

0.10 
0.50 

Batch ID: R35569 Analysis Date: 10/2/2009 9:47:25 AM 

Batch ID: R35677 Analysis Date: 10/5/2009 2:52:30 PM 

Batch ID: R36569 Analysis Date: 10/2/200910:04:50 AM 

5 
10 

5 

10 

106 90 
107 90 

110 
110 

Batch ID: R35577 Analysis Date: 10/5/2009 3:09:54 PM 

99.8 90 110 
110 102 90 

Method: SM 2320B: Alkalinity 
^jrriple fD: MB MBLK Batch ID: R35564 Analysis Date 

l l lp ini ty, Total (As CaC03) ND mg/L Ca 20 
uarbonate ND mg/L Ca 2.0 
Bicarbonate ND mg/L Ca 20 
Sample ID: 80PPM LCS LCS Batch ID: R35564 Analysis Date 

Alkalinity, Total (As CaC03) 79.44 mg/L Ca 20 60 0 99.3 80 120 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 

~K RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page I 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 4th QTR 10/1/09 Work Order: 0910042 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 6ml rb MBLK 
Benzene ND P9'L 1.0 
Toluene ND M0«- 1.0 
Ethylbenzene ND ug/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenxene ND ug/L 1.0 
1,3,5-Trimethylbenxene ND ug/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dibromoethane (EDB) ND M9/L 1.0 
Naphthalene ND M9/L 2.0 
1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
Bromobenzene ND ug/L 1.0 

Bromodichloromethane ND 1.0 

Bromoform ND pg/L 1.0 
Bromomethane ND ug/L 1.0 

2-Butanone ND MQ/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/t. 1.0 
Chlorobenzene ND pg/t- 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 
Chloromethane ND P^L 1.0 
2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND ug/L 1.0 

1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 10 
1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1 -Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND ug/L 1.0 

2-Hexanone ND Mg/L 10 

Isopropyibenzene ND ' pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

Batch ID: R35601 Analysis Date: 10/6/2009 9:23:18 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limils 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

QA/QC SUMMARY REPORT 
lient: 
oject: 

Western Refining Southwest, Inc. 
Injection Weil 4th QTR 10/1/09 • Work Order: 0910042 

Ana ly te Resul t Units PQL SPK Va SPK ref %Rec LowLimit HighLimit % R P D RPDLimi t Qua l 

Method: EPA Method 8260B: VOLATILES 

Sample ID: 5ml rb MBLK Batch ID: R35601 Analysis Date: 10/6/2009 9:23:18 AIV 

4-Methyl-2-pentanone ND ug/L 10 

Methylene Chloride ND M9/L 3.0 

n-Butylbenzene ND •M9/L 1.0 

n-Propylbenzene ND MQ/L 1.0 

sec-Butylbenzene ND ug/L 1.0 

Styrene ND Mg/L 1.0 

tert-Butylbenzene ND Mg/L 1.0 

1,1,1,2-Tetrachloroethane ND M9/L 1.0 

1,1,2,2-Tetrachloroethane ND Mg/L 2.0 

Tetrachloroethene (PCE) ND M9/L 1.0 

trans-1,2-DCE ND ug/L 1.0 

trans-1,3-Dichloropropene ND M9/L 1.0 

1,2,3-Trichlorobenzene ND ug/L 1.0 

1,2,4-Trichlorobenzene ND ug/L 1.0 

1,1,1-Trichioroethane ND Mg/L 1.0 

1,1,2-Trichloroethane ND M9/L 1.0 

Trichloroethene (TCE) ND Mg/L 1.0 

Trichlorofluorornethane ND MQ/L 1.0 

1,2,3-Trichloropropane ND Mg/L 2.0 

^ i n y l chloride ND MQ/L 1.0 

w l e n e s , Total ND MQ/L 1.5 

^ Surr: 1,2-Dichloroethane-d4 9.772 Mg/L 0 10 0 97.7 54.6 141 

Surr: 4-Bromofluorobenzene 10.02 Mg/L 0 10 0 100 60.1 133 

Surr: Dibromofluoromethane 9.571 M9/L 0 10 0 95.7 78.5 130 

Surr: Toluene-d8 9.885 Mg/L 0 10 0 98.8 79.5 126 

Sampls ID: b3 MBLK Batch ID: R35601 Analysis Date: 10/7/2009 3:22:21 AM 

Benzene ND pg/L 1.0 

Toluene ND ug/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND ug/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dlbromo9thane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1 -Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND ug/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromolorm ND pg/L 1.0 

Bromomethane ND ug/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Ocl-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 4th QTR 10/1/09 WorkOrder: 0910042 

Analyte Result Units PQL 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b3 MBLK 

Carbon Tetrachloride ND M9'L 1.0 
Chlorobenzene ND ug/L 1.0 
Chloroethane ND 2.0 
Chloroform ND pg/L 1.0 

Chloromethane ND P9/L 1.0 
2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND ug/L 1.0 
4-lsopropyltoiuene ND pg/L 1.0 

4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND ug/L 1.0 

sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 

tert-Butylbenzene ND ug/L 1.0 

1,1,1,2-Tetrachloroethane ND ug/L 1.0 

1,1,2,2-Tetrachloroethane ND ug/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND pg/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluorornethane ND pg/L 1.0 

PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Batch ID: R35601 Analysis Date: 10/7/2009 3:22:21 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 4 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-U9 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

reject: Injection Well 4th QTR 10/1/09 WorkOrder: 0910042 

Analyte Result Units PQL SPKVaSPKref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
i 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b-3 MBLK Batch ID: R35601 Analysis Date: 10/7/2009 3:22:21 Afv 

1,2,3-Trichloropropane ND pg/L 2 0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND ug/L 1.5 
Surr: 1,2-Dichloroethane-d4 9.409 pg/L 0 10 0 94.1 54.6 141 

Surr: 4-Bromofluorobenzene 9794 pg/L 0 10 0 97.9 60.1 133 
Surr: Dibromofluoromethane 9.467 ug/L 0 10 0 94.7 78.5 130 

Surr: Toluene-d8 9.811 pg/L 0 10 0 98.1 79.5 126 

Sample ID: 5ml rb MBLK Batch ID: R36624 Analysis Date: 10/7/2009 11:42:07 AW 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND ug/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND ug/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 
•omobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 
Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND ug/L 1.0 
Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 
Chloromethane ND pg'L 1.0 
2-Chlorotoluene ND ug/L 1.0 
4-Chlorotoluene ND pg/L. 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichtoropropene ND ug/L 1.0 
1,2-Dibromo-3-ch!oropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 
Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 

1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1.0 
1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 • 

Qualifiers: 

E Estimated value 

Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

11 Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 5 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 4th QTR 10/1/09 Work Order: 0910042 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 6ml rb MBLK 

1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND rn'i 2.0 
1,1-Dichloropropene ND mil 1.0 
Hexachlorobutadiene ND mil 1.0 
2-Hexanone ND mn 10 
Isopropylbenzene ND mil 1.0 
4-lsopropyltoluene ND rn'i 1.0 
4-Methyl-2-pentanone ND mil 10 
Methylene Chloride ND rn'i 3.0 

n-Butylbenzene ND mil 1.0 
n-Propylbenzene ND mn 1.0 
sec-Butylbenzene ND mil 1.0 
Styrene ND mn 1.0 
tert-Butylbenzene ND mil 1.0 
1,1,1,2-Tetrachloroethane ND ug/L 1.0 

1,1,2,2-Tetrachloroethane ND mn 2.0 

Tetrachloroethene (PCE) ND mil 1.0 

trans-1,2-DCE ND mil 1.0 
trans-1,3-Dichloropropene ND mil 1.0 
1,2,3-Trichlorobanzene ND rn'i 1.0 

1,2,4-Trichiorobenzene ND mn 1.0 

1,1,1-Trichloroethane ND rn'i 1.0 
1,1,2-Trichloroethane ND rn'i 1.0 
Trichloroethene (TCE) ND ug/L 1.0 
Trichlorofluorornethane ND ug/L 1.0 

1,2,3-Trichloropropane ND mil 2.0 

Vinyl chloride ND mn 1.0 
Xylenes, Total ND mil 1.5 

Surr: 1,2-Dichloroethane-d4 9.099 rn'i 0 

Surr: 4-Bromofluorobenzene 9.415 mil 0 
Surr: Dibromofluoromethane 9.148 rn'i 0 

Surr: Toluene-d8 9.541 mil 0 

Sample ID: b6 MBLK 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1-0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1.2.4- Trimethylbenzene ND pg/L 1.0 
1.3.5- Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 
1,2-Dibromoefhane (EDB) ND pg/L 1.0 
Naphthalene ND pg/L 2.0 
1-Methylnaphthalene ND pg/L 4.0 

Batch ID: R35624 Analysis Date: 10/7/2009 11.42:07 AM 

10 
10 
10 
10 

0 91.0 

0 94.1 

0 91.5 

0 95.4 

Batch ID: 

54.6 . 
60.1 
78.5 
79.5 
R35624 

141 
133 
130 
126 
Analysis Date: 10/8/2009 1:10:13 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

QA/QC SUMMARY REPORT 
Client: 

oject: 
Western Refining Southwest, Inc. 
Injection Well 4th QTR ! 0/1/09 Work Order: 0910042 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample 10: b6 MBLK 

2-Methylnaphthalene ND P9/L 4.0 

Acetone ND MB/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND ug/L 1.0 

Bromoform ND M9/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND ug/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND ug/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 1.0 

2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND ug/L 1.0 

Dibromomethane ND pg/L 1.0 

BK-Dichlorobenzene ND ug/L 1.0 

HPo-Dichlorobenzene ND pg/L 1.0 

1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L 1.0 

4-Methyl-2-pentanone ND pg/L 10 

Methylene Chloride ND pg/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 

Styrene ND pg/L 1.0 

tert-Butylbenzene ND pg/L 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

Batch ID: R35624 Analysis Date: 10/8/2009 1:10:13 AM 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 7 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

Client: Western Refining Southwest, Inc. 
Project: Injection Well 4th QTR 10/1/09 Work Order: 0910042 

QA/QC SUMMARY REPORT 

Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual Analyte 

Method: EPA Method 8260B: VOLATILES 
Sample ID: b6 

trans-1,2-DCE ND 
trans-1,3-Dichloropropene ND 
1.2.3- Trichlorobenzene ND 

1.2.4- Trichlorobenzene ND 
1.1.1- Trichloroethane ND 
1.1.2- Trichtoroethane ND 
Trichloroethene (TCE) ND 
Trichlorofluorornethane ND 
1.2.3- Trichloropropane ND 
Vinyl chloride ND 
Xylenes, Total ND 

Surr: 1,2-Dichloroethane-d4 9.352 
Surr: 4-Bromofluorobenzene 9.646 
Surr: Dibromofluoromethane 9.479 
Surr: Toluene-d8 9.853 

Sample tD: 100ng Ics 

Benzene 17.98 
Toluene 19.55 
Chlorobenzene 19.30 
1,1-Dichloroethene 21.15 
Trichloroethene (TCE) 17.49 

Surr: 1,2-Dichloroethane-d4 28.53 
Surr: 4-Bromofluorobenzene 28.82 
Surr: Dibromofluoromethane 26.94 

Surr: Toluene-d8 28.07 
Sample ID: 100ng lcs_b 

Benzene 17.B8 
Toluene 18.96 
Chlorobenzene 18.85 
1,1-Dichloroethene 18.98 
Trichloroethene (TCE) 15.42 

Surr: 1,2-Dichloroethane-d4 9.507 
Surr: 4-Bromofluorobenzene 9.864 
Surr: Dibromofluoromethane 9.519 
Surr: Toluene-d8 9.387 

Sample ID: 100ng Ics 

Benzene 18.32 
Toluene 20,24 
Chlorobenzene 19,84 
1,1-Dichloroethene 21.05 
Trichloroethene (TCE) 16.12 

Surr: 1,2-Dichloroethane-d4 9.237 
Surr: 4-Bromofluorobenzene 9.250 
Surr: Dibromofluoromethane . 9.086 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

MBLK Batch ID: R35624 Analysis Date; 10/8/2009 1:10:13 AM 

ug/L L O 

pg/L 1.0 

pg/L 1.0 
pg/L 1.0 
pg/L 1.0 
pg/L 1.0 
pg/L 1.0 

. pg/L 1.0 
pg/L 2.0 

pg/L 1.0 
pg/L 1.5 

pg/L 0 10 0 93.5 54.6 141 
pg/L 0 10 0 96.5 60.1 133 
pg/L 0 10 0 94.8 78.5 130 
pg/L 0 10 0 98.5 79.5 126 

LCS Batch ID: R35601 Analysis Date: 10/6/2009 1:00:31 PM 

pg/L 1.0 20 0 69.9 76.7 114 
pg/L 1.0 20 0 97.8 78.4 117 
pg/L 1.0 20 0 96.5 80.7 127 
pg/L 1.0 20 0 106 80.2 128 
pg/L 1.0 20 0 87.4 77.4 115 
pg/L 0 30 0 95.1 54.6 141 
pg/L 0 30 0 96.1 60.1 133 
pg/L 0 30 0 89.8 78.5 130 
pg/L 0 30 0 93.6 79.5 126 
LCS Batch ID: R35601 Analysis Date: 10/7/2009 4:34:12 AM 

pg/L 1.0 20 0 89.4 76.7 114 
pg/L 1.0 20 0 94.8 78.4 117 
pg/L 1.0 20 0 94.2 80.7 127 
pg/L 1.0 20 0 94.9 80.2 128 
pg/L 1.0 20 0 77.1 77.4 115 S 
pg/L 0 10 0 95.1 54.6 141 
pg/L 0 10 0 98.6 60.1 133 
pg/L 0 10 0 95.2 78.5 130 
pg/L 0 10 0 93.9 79.5 126 
LCS Batch ID: R35624 Analysis Date: 10/7/2009 12:37:37 PM 

pg/L 1.0 20 0 91.6 76.7 114 
pg/L 1.0 20 0 101 78.4 117 
pg/L 1.0 20 0 99.2 80.7 127 
pg/L 1.0 20 0 105 80.2 128 
pg/L 1.0 20 0 80.6 77.4 115 
pg/L 0 10 0 92.4 54.6 141 
pg/L 0 10 0 92.5 60.1 133 
pg/L 0 10 0 90.9 78.5 130 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits b 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Ocl-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 4th QTR 10/1/09 Work Order: 0910042 

Analyte Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Quai 

Method: EPA Method 8260B: VOLATILES 
Sample ID: lOOng Ics LCS Batch ID: R35624 Analysis Date: 10/7/2009 12:37:37 Pfv 

Surr: Toluene-d8 9.619 ug/L 0 10 O 96.2 79.5 126 
Sample ID: "lOOng lcs_b LCS Batch ID: R35624 Analysis Date: 10/8/2009 12:42:31 AW 

Benzene 17.75 ug/L 1.0 20 0 88.7 76.7 114 
Toluene 19.37 ug/L 1.0 20 0 96.9 78.4 117 
Chlorobenzene 18.70 ug/L 1.0 20 0 93.5 80.7 127 
1,1-Dichloroethene 20.73 ug/L 1.0 20 0 104 80.2 128 
Trichloroethene (TCE) 15.58 ug/L 1.0 20 0 77.9 77.4 115 

Surr: 1,2-Dichloroethane-d4 9.129 ug/L 0 10 0 91.3 54.6 141 
Surr: 4-Bromofluorobenzene 8.964 ug/L 0 10 0 89.6 60.1 133 
Surr: Dibromofluoromethane 9.427 ug/L 0 10 0 94.3 78.5 130 
Surr: Toluene-d8 9.529 ug/L 0 10 0 95.3 79.5 126 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 
r< RI'D outside accepted recovery limits 

H 

ND 
S 

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

Spike recovery outside accepted recovery limits 

22 
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Hall Environmental Analysis Laboratory, Inc, Date: .26-Oct-09 

Client: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Project: Injection Well 4th QTR 10/I/09 

Analyte Result Units PQL 

Method: EPA Method 8270C: Semivolatiles 
Sample ID: mb-20263 MBLK 

Acenaphthene ND ug/L 10 
Acenaphthylene ND ug/L 10 
Aniline ND ug/L 10 
Anthracene ND ug/L 10 
Azobenzene ND pg/L 10 
Benz(a)anthracene ND ug/L 10 
Benzo(a)pyrene ND ug/L 10 
Benzo(b)fluoranthene ND ug/L 10 
Benzo(g,h,i)perylene ND ug/L 10 
Benzo(k)fluoranthene ND ug/L 10 
Benzoic acid ND MS/L 20 

Benzyl alcohol ND ug/L 10 
Bis(2-chloroethoxy)methane ND ug/L 10 
Bis(2-chloroethyl)ether ND ug/L 10 

Bis(2-chloroisopropyl)ether ND ug/L 10 

Bis(2-ethylhexyl)phthalate ND pg/L 10 

4-Bromophenyl phenyl ether ND ug/L 10 

Butyl benzyl phthalate ND pg/L 10 

Carbazole ND M9/L 10 
4-Chloro-3-methylphenol ND pg/L 10 

4-Chloroaniline ND ug/L 10 

2-Chloronaphthalene ND Mg/L 10 

2-Chlorophenol ND Mg/L 10 

4-Chlorophenyl phenyl ether ND ug/L 10 

Chrysene ND ug/L 10 

Di-n-butyl phthalate ND pg/L 10 

Di-n-octyl phthalate ND pg/L 10 

Dibenz(a,h)anthracene ND pg/L 10. 
Dibenzofuran ND pg/L 10 

1,2-Dichlorobenzene ND pg/L 10 

1,3-Dichlorobenzene ND pg/L 10 

1,4-Dichlorobenzene ND pg/L 10 

3,3'-Dichlorobenzidine ND pg/L 10 

Diethyl phthalate ND pg/L 10 

Dimethyl phthalate ND pg/L 10 

2,4-Dichlorophenol ND pg/L 20 

2,4-Dimethylphenol ND pg/L 10 

4,6-Dinitro-2-methyiphenol ND pg/L 20 

2,4-Dinitrophenol ND pg/L 20 

2,4-Dinitrotoluene ND pg/L 10 

2,6-Dinitrotoluene ND pg/L 10 

Fluoranthene ND pg/L 10 

Fluorene ND pg/L 10 

riexachlorobenzene ND pg/L 10 

Work Order: 0910042 

SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Batch ID: 20263 Analysis Date: 10/13/2009 8:22:08 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 10 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oct-09 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Injection Well 4th QTR 10/1/09 Work Order: 0910042 

Analyte Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit % R P D 

Method: EPA Method 8270C: Semivo la t i les 

Sample ID: mb-20263 MBLK Batch ID: 20283 Analysis Date: 

Hexachlorobutadiene ND M9/L 10 

Hexachlorocyclopentadiene ND pg/L 10 

Hexachloroethane ND ug'L 10 

lndeno(1,2,3-cd)pyrene ND ug/L 10 

Isophorone ND pg/L 10 

2-Methylnaphthalene ND ug/L 10 

2-Methylphenol ND ug/L 10 

3+4-Methylphenol ND ug/L 10 

N-Nltrosodi-n-propylamine ND pg/L 10 

N-Nitrosodimethylamine ND ug/L 10 

N-NitroBodiphenylamine ND pg/L 10 

Naphthalene ND pg/L 10 

2-Nitroaniline ND pg/L 10 

3-Nitroanillne ND pg/L 10 

4-Nltroanlllne ND pg'L 10 

Nitrobenzene ND pg/L 10 

2-Nitrophenol ND pg/L 10 

4-Nitrophenol ND pg/L 10 

Pentachlorophenol ND pg/L 20 

Phenanthrene ND pg/L 10 

|9fcnol ND pg/L 10 

BPene ND pg/L 10 

Pyridine ND ug/L 10 

1,2,4-Trichlorobenzene ND pg/L 10 

2,4,5-Trichlorophenol ND pg/L 10 

2,4,6-Trichlorophenol ND pg'L 10 

Surr: 2,4,6-Tribromophenol 125.5 pg/L 0 200 0 62.7 16.6 150 

Surr: 2-Fluorobiphenyl 67.08 pg/L 0 100 0 67.1 19.6 134 

Surr: 2-Fluorophenol 81.92 pg/L 0 200 0 41.0 9.54 113 

Surr: 4-Terptienyl-d14 55.72 pg/L 0 100 0 55.7 22.7 145 

Surr: Nitrobenzene-d5 63.14 pg'L 0 100 0 63.1 14.6 134 

Surr: Phenol-d5 78.32 pg/L 0 200 0 39.2 10.7 80.3 

Sample ID: lcs-20263 LCS Batch ID: 20263 Analysis Date: 

Acenaphthene 68.76 pg'L 10 100 0 68.8 33.2 88.1 

4-Chioro-3-methylphenol 126.1 pg/L 10 200 0 63.0 26.5 101 

2-Chlorophenol 115.8 pg/L 10 200 0 67.9 27.5 88.7 

1,4-Dichlorobenzene 54.96 pg/L 10 100 0 55.0 27.2 74.1 

2,4-Dinitrotoluene 79.68 pg'L 10 100 0 79.7 32.6 107 

N-Nitrosodi-n-propylamine 66.70 pg/L 10 100 0 66.7 27.1 96.3 

4-Nitrophenol 92.92 pg/L 10 200 0 46.5 6.78 74.7 

Pentachlorophenol 141.7 pg/L 20 200 0 70.9 14.8 113 

Phenol 63.66 pg/L 10 200 0 31.9 17 53.4 

Pyrene 64.12 pg/L 10 100 0 64.1 27 96.3 

1,2,4-Trichlorobenzens 62.24 pg/L 10 100 0 62.2 30 77.9 

RPDLimit Qual 

10/13/2009 1:45:48 PM 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 

T< RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at Ihe Reporting Limit 

S Spike recovery outside accepted recovery limits Page 11 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Ocl-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Injection Well 4th QTR 10/1/09 Work Order: 0910042 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semivolatiles 

Sample ID: lcs-20263 LCS Batch ID: 20263 Analysis Date: 10/13/2009 1:45:48 PM 

Surr: 2,4,6-Tribromophenol 166.5 M9/L 0 200 0 83.3 16.6 150 

Surr: 2-Fluoroblphenyl 69.02 pg/L 0 100 0 69.0 19.6 134 

Surr: 2-Fluorophenol 91.20 ug/L 0 200 0 45.6 9.54 113 

Surr: 4-Terphenyl-d14 65.48 ug/L 0 100 0 65.5 22.7 145 

Surr: Nitrobenzene-d5 70.80 ug/L 0 100 0 70.8 14.6 134 

Surr: Phenol-d5 71.74 ug/L 0 200 0 35.9 10.7 80.3 

Method: EPA 120.1: Specific Conductance 

Sample ID: 0910020-04A DUP DUP Batch ID: R35564 Analysis Date: 10/2/2009 2:35:00 PM 

Specific Conductance 704.1 Umhos/c 0.010 0.566 20 

Sample ID: 0910025-01GDUP DUP Batch ID: R35664 Analysis Date: 10/2/2009 6:12:00 PM 

Specific Conductance 47950 pmhos/c 0.10 0.208 20 

Method: EPA 6010B: Total Recoverable Metals 

Sample ID: MB-20291 MBLK Batch ID: 20291 Analysis Date: 10/14/2009 1:09:21 AM 

Lead ND mg/L 0.0050 

Sample ID: MB-20291 MBLK Batch ID: 20291 Analysis Date: 10/16/2009 12:46:37 PM 

Arsenic ND mg/L 0.020 

Barium ND mg/L 0.010 

Cadmium ND mg/L 0.0020 

Calcium ND mg/L 0.50 

Chromium ND mg/L 0.0060 

Lead ND mg/L 0.0050-

Magnesium ND mg/L 0.50 

Potassium ND mg/L 1.0 

Selenium ND mg/L 0.050 

Silver ND mg/L 0.0050 

Sodium ND mg/L 0.50 

Sample ID: LCS-20291 L C S Batch ID: 20291 Analysis Date: 10/14/2009 1:11:54 AM 

Lead 0.4668 mg/L 0.0050 0.5 0 93.4 80 120 

Sample ID: LCS-20291 L C S Batch ID: 20291 Analysis Date: 10/16/2009 12:49:47 PM 

Arsenic 0.4714 mg/L 0.020 0.5 0 94.3 80 120 

Barium 0.4770 mg/L 0.010 0.5 0 95.4 80 120 

Cadmium 0.4819 mg/L 0.0020 0.5 0.0008 96.2 80 120 

Calcium 49.19 mg/L 0.50 50 0 98.4 80 120 

Chromium 0.4753 mg/L 0.0060 0.5 0 95.1 80 120 

Lead 0.4767 mg/L 0.0050 0.5 0 95.3 80 120 

Magnesium 49.91 mg/L 0.50 50 0 99.8 80 120 

Potassium 51.79 mg/L 1.0 50 0 104 80 120 

Selenium 0.4668 mg/L 0.050 0.5 0 93.4 80 120 

Silver 0.4967 mg/L 0.0050 0.5 0.0022 98.9 BO 120 

Sodium 53.73 mg/L 0.50 50 0.4055 107 80 120 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 26-Oc(-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

oject: Injection Well 4th QTR 10/1/09 Work Order: 0910042 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
i _ _ _ _ _ _ _ _ _ _ _ _ _ 

Method: SM4600-H+B: pH 

Sample ID: 091O025-O1GDUP DUP Batch ID: R35564 Analysis Date: 10/2/2009 6:12:00 PM 

pH 7.500 pH units 0.1 0 

• 

Qualifiers: 

Estimated value 

Analyte detected below quantitation limits 

RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page li 
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Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT 

Work Order Number 0910042 

Checklist completed by: 
Signature 

Date Received: 

Received by: TLS 

10/2/2009 

'•— 
1 Sample ID labels checked by: 

toU jo°i **** 

Matrix: Carrier name: UPS 

Shipping container/cooler In good condition? Yes 0 N o D Not Present D 
Custody seals intact on shipping container/cooler? Yes s N o D Not Present D 
Custody seals intact on sample bottles? Yes • No • N/A 0 
Chain of custody present? Yes 0 No • 

Chain ot custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No D 

Samples in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 No D 

Sufficient sample volume for indicated test? Yes 0 No D 

All samples received within holding time? Yes 0 No D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 N o D 

Water - Preservation labels on bottle and cap match? Yes 0 No • N/A D 

Water - pH acceptable upon receipt? Yes 0 No D N/A D 

Container/Temp Blank temperature? 4.3° <6°C Acceptable 

Number ol preserved 
bottles checked for 
PH: 

A. 
<2 > 12 unless noted 
below. 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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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 

The objective of HEAL is to achieve and maintain excellence in environmental testing. This is 
accomplished by developing, incorporating and documenting the procedures and policies 
specified by each of our accrediting authorities and outlined in this plan. A laboratory staff that 
is analytically competent, well qualified, and highly trained carries out these activities. An 
experienced management team, knowledgeable in their area of expertise, monitors them. 
Finally, a comprehensive quality assurance program governs laboratory practices and 
ensures that the analytical results are valid, defensible, reproducible, reconstructable and of 
the highest quality. 

HEAL establishes and thoroughly documents its activities to ensure that all data generated 
and processed will be scientifically valid and of known and documented quality. Routine 
laboratory activities are detailed in method specific standard operating procedures (SOP). All 
data reported meets the applicable requirements for the specific method that is referenced, 
ORELAP, TCEQ, EPA, client specific requirements and/or State Bureaus. In the event that 
these requirements are 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 HEAL's 
Standard Operating Procedures (SOP's), EPA methods, Standard Methods 20 t h edition, 
ASTM methods or state specific methods. 

HEAL management ensures that this document is correct in terms of required accuracy, 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 strictiy following our regulatory requirements but also allowing the flexibility to 
conform to ciient 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 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. 
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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 in all operations. Under no 
circumstance is the willful act or fraudulent manipulation of analytical data condoned. Such 
acts must be reported immediately to HEAL management. Reported acts will be assessed on 
an individual basis and resulting actions could result in dismissal. 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 pressures, which might adversely affect the quality of 
their work; or in the event that they suspect that data quality has been compromised in any 
way. HEALs Quality Assurance/Quality Control Officer is available if any analyst and/or 
manager wishes to anonymously report any suspected or known breaches in data integrity. 

All proprietary rights and client information at HEAL (including national security concerns) are 
considered confidential. No information 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. 

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. 
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Organization and Responsibility 

Company 

HEAL is accredited in accordance with the 2003 NELAC standard (see NELAC accredited 
anaiysis list in the appendix), 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, air as well as various 
other matrices for many sites in the region. HEAL's ciient 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, and an inorganic section. Each section has 
a designated manager/technical director. The technical directors report directly to the 
laboratory manager, who oversees all operations. 

Certifications 

ORELAP - NELAC Oregon Primary accrediting authority. 

TCEQ - NELAC Texas Secondary accrediting authority. 

The Arizona Department of Health Services 

The New Mexico Drinking Water Bureau 

See appendix B-E for copies of current licenses and licensed parameters, or refer to our 
current list of certifications online at www.hallenvironmental.com. 

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. 

All personnel shall be responsible for complying with HEALs 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 
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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 with demonstrations of 
capability for each method they perform. An Organizational Chart can be found in Appendix A. 

Laboratory Director 

The Laboratory Director is responsible for overall technical direction and business 
leadership of HEAL. The Laboratory Manager, the Project Manager and Quality 
Assurance/Quality Control Officer report directly to the Laboratory Director. Someone with 
a minimum of 7 years of directly related experience and a bachelor's degree in a scientific 
or engineering discipline should fill this position. 

Laboratory Manager/Lead Technical Director 

The Laboratory Manager shall exercise day—to-day supervision of laboratory operations for 
the appropriate fields 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. 

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 with in a reasonable time 
frame. 

in events where employee scheduling or current workload is such that new work cannot be 
incorporated, with out 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 good 
laboratory practices and proper techniques are being taught and utilized, assisting in 
overall quality control implementation, and strategic planning for the future of the company. 
Other duties include assisting in establishing laboratory policies which lead to the 
fulfillment of requirements for various certification programs, assuring that all Quality 

Page B of 4 8 
Q u a l i t y Assurance Plan 

E f f e c t i v e January 3 1 , 2009 



Assurance and Quality Control documents are reviewed and approved, and assisting in 
conducting Quality Assurance Audits. 

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

The Laboratory Manager shall have a bachelor's degree in a chemical, environmental, 
biological sciences, physical sciences or engineering field, and at least five years of 
experience in the environmental analysis of representative inorganic and 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 analytical test methods, for which 
data review is performed, have documented training and/or experience in QA/QC 
procedures and in the laboratory's quality system. The QA/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 internal audits as per the Internal Audit SOP at 
least annually, monitor and trend Corrective Action Reports as per the Data Validation 
SOP, periodically review control charts for out of control conditions and initiate any 
appropriate corrective actions. 

The QA/QCO shall oversee the analysis of proficiency testing in accordance with our 
standards and monitor any corrective actions issued as a result of this testing. 

The QA/QCO reviews all standard operating procedures and statements of work in order 
to assure their accuracy and compliance to method and regulatory requirements. 

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

Business/Project Manager 

The role of the business/project manager is to act as a liaison between HEAL and our 
clients. The project manager reviews reports, updates clients on the status of projects in-
house, prepares quotations for new work, and is responsible for HEALs 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 laboratories capacity, in events where employee scheduling or 
current workload is such that new work cannot be incorporated with out 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 performs 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. 

Section Manager/Technical Directors 

The Section Manager/Technical Directors are full-time members of the staff at HEAL who 
exercise day-to-day supervision of laboratory operations for the appropriate fields 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 validity of the analyses performed 
and the data generated in their sections to ensure reliable data, overseeing training and 
supervising departmental staff, schedule incoming work for their sections and monitor 
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 maintain quality control records including, but not limited to, training 
forms, IDOCs, ADOCPs, MDLs and evaluate laboratory personnel in their Quality Control 
activities, in addition technical directors are responsible for upholding the spirit and intent 
of HEAL's data integrity procedures. 

They are the technical director of the associated section and review analytical data to 
acknowledge that data meets all criteria set forth for good Quality Assurance practices. 
Someone with a minimum of 2 years 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. 

Health and Safety / Chemical Hygiene Officer 

Refer to the most recent version of the Health and Safety and Chemical Hygiene Plans for 
the rolls, responsibilities and basic requirements of the Health and Safety Officer (H&SO) 
and the Chemical Hygiene Officer (CHO). These jobs can be executed by the same 
employee. 
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Chemist I, II and III 

Chemists 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. 

Chemists 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. A Chemist reports daily to the section manager and will inform them as to 
material needs of the section specifically pertaining to the analyses performed by the 
chemist, Additional duties may include preparation of samples for analysis, maintenance 
of lab instruments or equipment, cleaning and providing technical assistance to lower level 
laboratory staff. 

The senior chemist in the section may be asked to perform supervisory duties as related to 
operational aspects of the section. The chemist may perform all duties of a lab technician. 

The position of Chemist is a full or part time hourly position and is divided into three levels, 
Chemist 1, II, and III. All employees hired into a Chemist position at HEAL must begin as a 
Chemist I and remain there at a minimum of three months regardless of their education 
and experience. Chemist I must have a minimum of an AA in a related field or equivalent 
experience (equivalent experience means years of related experience can be substituted 
for the education requirement). A Chemist I is responsible for analysis, instrument 
operation and data reduction. Chemist II must have a minimum of an AA in a related field 
or equivalent experience and must have documented and demonstrated aptitude to 
perform all functions of a Chemist II. A Chemist II 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. Chemist II 
may aiso assist Chemist III in method development and as dictated by their Technical 
Director may be responsible for the review and/or revision of their method specific SOPs. 
Chemist III must have Bachelors degree or equivalent experience and must have 
documented and demonstrated aptitude to perform all functions of a Chemist III. Chemist 
III are responsible for all tasks completed by a Chemist I and II as well as advanced data 
review, non-routine instrument maintenance, assisting their technical director in basic 
supervisory duties and method development. 

Laboratory Technician 

A laboratory technician is responsible for providing support in the form of sample 
preparation, basic analysis, general laboratory maintenance, glassware washing, chemical 
inventories and sample kit preparation. This position can be filled by someone without the 
education and experience necessary to obtain a position as a chemist. 
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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 sample 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 sending out samples to the sub-contractors 
along with the review and shipping of field sampling bottle kits. The sample control 
manager acts as a liaison between the laboratory and field sampling crew to ensure that 
the appropriate analytical test is assigned. If a discrepancy is noted the sample control 
manager or sample custodian will contact the customer to resolve any questions or 
problems. The sample control manager is an integral part the customer service team. 

This position should be filled by someone with a high school diploma and a minimum of 2 
years of related experience and can also be filled by a senior manager. 

Sample Custodians 

Sample Custodians work directly under the Sample Control Manager. They are 
responsible for sample intake into the laboratory and into the LIMS. Sample Custodians 
take orders from our clients and prepare appropriate bottle kits to meet the client's 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. 
Sampie 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. 

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 organizational 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 

Al! personnel joining HEAL shall undergo orientation and training. During this period the 
new personnel shall be introduced to the organization and their responsibilities, as well as 
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the policies and procedures of the company. They shall also undergo on the job training 
and shall work with trained staff. They will be shown required tasks and be observed while 
performing them. 

When utilizing staff undergoing training, appropriate supervision shall be dictated and 
overseen by the appropriate section technical director. Prior to analyzing client samples, a 
new employee, or an employee new to a procedure, must meet the following basic 
requirements. The SOP and Method for the analysis must be read and signed by the 
employee indicating that they read, understood and intend to comply with the requirements 
of the documents. The employee must undergo documented training. Training is 
conducted by a senior analyst familiar with the procedure and overseen by the section 
Technical Director. This training is documented by any means deemed appropriate by the 
trainer and section Technical Director, and kept on file in the employees file located in the 
QA/QCO's office. The employee must perform a successful Initial Demonstration of 
Proficiency (IDOC). See Appendix H 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 Appendix H) is them filled out by the employee and technical director. 

All IDOCs shall be documented through the use of the certification form which can be 
found in Appendix H. 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 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 performance is 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 repeat the test for all parameters that failed to meet 
criteria. Repeat failure, however, confirms a 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 interest. 

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

At least once per year an ADOCP must be completed by: the acceptable performance of a 
blind sample (this is typically done using a PT sample but can be a singie blind sample to 
the analyst), by performing another IDOC, or by summarizing the data of four consecutive 
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laboratory control samples with acceptable levels of precision and accuracy (these limits 
are those currently listed in the LIMS for an LCS using the indicated test method.) 
ADOCPs are documented using a standard form and are kept on file in each analysts 
employee folder. 

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 turn around time is 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. Employes 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 HEALs 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 either analyst specific employee folders in the QA/QCO Office 
or in the current years group training folder, also located 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 ail pertinent employees, indicating that they have read, understood and agreed to 
perform the most recent version of the document. 
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5.0 Receipt and Handling of Samples 

Sampling 

Procedures 

HEAL does not provide field sampling for any projects. Sample kits are prepared and 
provided for clients upon request. The sample kits contain the appropriate sampling 
containers (with a preservative when necessary), labels, blue ice, a cooler, chain-of-
custody forms, plastic bags, bubble wrap, and any special sampling instructions. 
Sample kits are reviewed prior to shipment for accuracy and completeness. 

Containers 

Containers which are sent out for sampling are purchased by HEAL from a commercial 
source. Glass containers are certified "EPA Cleaned" QA level 1. Plastic containers are 
certified clean when required. These 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-sampiing may be required. 

Preservation 

If sampling for an anaiyte(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 
and done so rapidly to minimize the risk of contamination. Viais 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-sampiing 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. HEALs CoC contains the client's name, address, 
phone and fax numbers, the project name and number, the project manager's name, 
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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 information. 

There is also a space to record the HEAL ID number assigned to samples after they are 
received. Next to the sample information is a space for the client to 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. Finally, there is a section to track the 
actual custody of the samples. The custody section contains lines for signatures, dates 
and times when samples are relinquished and received. The CoC form also includes a 
space to record special sample related instructions, sampling anomalies, time 
constraints, and any sample disposal considerations. 

It is paramount that all CoCs arrive at HEAL complete and accurate so that the samples 
can be processed and allocated for testing in a timely and efficient manor. A sample 
chain-of-custody form can be found in Appendix G or on line at 
www.hallenvironmental.com. 

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 delegates 
sample custody to HEAL. 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, are complete and consistent with the 
samples received. Each sample set is given a unique HEAL tracking ID number, 
Individual sample locations within a defined sampie set are given a unique sample ID 
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 are reviewed prior to being 
distributed for analysis. 

Samples are distributed for analysis based upon the requested tests, in the event that 
sample volume is limited and different departments at HEAL are required to share the 
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sample, volatile work takes precedence and will always be analyzed first before the 
sample is sent to any other department for analysis. 

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 proiect and/or samples status. For more 
information about the login procedures, refer to the Sample Login SOP. 

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 

Al! analytical methods used at HEAL incorporate necessary and sufficient Quality Assurance 
and Quality Control practices. A Standard Operating Procedure (SOP) is used for each 
method 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 jn 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 ciient 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 t h edition 
Standard Methods. However, proprietary methods for client specific samples, are 
sometimes used. The following tables list EPA and Standard Methods Method numbers 
with their corresponding analytes and/or instrument classification. 

Methods Utilized at HEAL 

120.1 "Conductance(Specific Conductance, uohms at 25 ° C)" 

180.1 "Turbidity (Nephelometric)" 

200.2 
"Sample Preparation Procedure For Spectrochemical Determination of Total 
Recoverable Elements" 

200.7 
"Determination of Metais and Trace Elements in Water and Wastes by 
Inductively Coupled Piasma-Atornic Emission Spectrometry" 

245.1 "Mercury (Manual Cold Vapor Technique)" 

300.0 "Determination of Inorganic Anions by Ion Chromatography" 

413.2 "Oil and Grease" 

418.1 "Petroleum Hydrocarbons (Spectrophotometric, Infrared)" 

420.3 "Phenolics (Spectrophotometric, MBTH With Distillation)" 

504.1 
"EDB, DBCP and 123TCP in Water by Microextraction and Gas 
Chromatography" 
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505 
"Analysis of Organohafe Pesticides and Commercial Poiychlorinated 
Biphenyl (PCB) Products in Water by Microextraction and Gas 
Chromatography" 

515.1 "Determination of Chlorinated Acids in Water by Gas Chromatography with 
an-Electron Capture Daiector" 

524.2 "Measurement of Purgsable Organic Compounds in Water by Capillary 
Column Gas Chromatography/Mass Spectrometry" 

531.1 "Measurement of N-Methylcarbomoyloximes.and N-Methylcarbamates in 
Water by Direct Aqueous Injection HPLC with Post Column Dervivatization" . 

547 "Determination of Glypksate in Drinking Water by Direct-Aqueous "Injection— 
HPLC, Post-Column Derivatization, and Fluorescence Detection" 

552.1 
"Determination of Haloacetic Acids and Dalapon in Drinking Water by Ion-
Exchange Liquid-Solid Extraction and Gas Chromatography with an Electron 
Capture Detector" 

1311 "Toxicity Characteristic Leaching Procedure" 

1311ZHE "Toxicity Characteristic Leaching Procedure" 

3005A "Acid Digestion of Waters for Total Recoverable or Dissolved Metals for 
Analysis by FLAA or ICP Spectroscopy" 

301 OA "Acid Digestion of Aqueous Samples and Extracts for Total Metais for 
Analysis by FLAA or ICP Spectroscopy" 

3050B "Acid Digestion of Sediment, Sludge, and Soiis" 

3510C "Separatory Funnel Liquid-Liquid Extraction" 

3540 "Soxhlet Extraction" 

3545 "Pressurized Fluid Extraction(PFE)" 

3665 "Sulfuric Acid/Permanganate Cleanup" 

5030B "Purge-and-Trap for Aqueous Samples" 

5035 "Closed-System Purge-and-Trap and Extraction for Volatile Organics in Soil 
and Waste Samples" 

6010B "Inductively Coupled Plasma-Atomic Emission Spectrometry" 

7470A "Mercury in Liquid Waste (Manual Cold-Vapor Technique)" 

7471A "Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique)" 

8021B "Aromatic and Halogenated Volatiles By Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors" 

8015B "Nonhalogenated Volatile Organics by Gas Chromatography" 
(Gasoline Range and Diesel Range Organics) 
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8015AZ "C10-C32 Hydrocarbons in Soil-8015AZ" 

8081A "Organochlorine Pesticides by Gas Chromatography" 

8082 "Polychlorinated Biphenyls (PCBs) by Gas Chromatography" 

8260B "Volatile Organic Compounds by Gas Chromatography/ Mass Spectrometry 
(GC/MS)" 

8270C "Semivoiatile Organic Compounds by Gas Chromatography/ Mass 
Spectrometry (GC/MS)" - — J 

8310 "Polynuclear Aromatic Hydrocarbons" 

9045C "Soil and Waste pH" 

9056 "Determination of Inorganic Anions by Ion Chromatography" 

9060 "Total Organic Carbon" 

9067 "Phenolics (Spectrophotometric, MBTH With Distillation)" 

9095 Paint Filter 

Walkley/Black FOC/TOC WB 

SM2320 B "Alkalinity" 

SM2540 B "Total Solids Dried at 103-105D C" 

SM2540 C "Total Dissolved Solids Dried at 180° C" 

SM2540 D "Total Suspended Solids Dried at 103-105° C" 

SM 3500 Fe+2 Ferrous Iron 

SM4500-H+B "pH Value" 

SM4500-NH3 
C "4500-NH3" Ammonia 

SM4500-Norg 
C 

"4500-Norg" Total Kjeldahl Nitrogen (TKN) 

SM4500-P B "4500-P" Total Phosphorous 

SM4500-S2 F "4500-S2" Sulfide 

SM5310 B "5310" Total Organic Carbon (TOC) 
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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 detail the specific procedure 
and equipment utilized as well as the quality requirements necessary to prove the integrity 
of the data. SOPs are reviewed or revised every twelve months or 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 linked under the specific test method. Administrative 
SOPs, which are not linked in the LIMS are available on desktops throughout the laboratory 
j n the iink to administrative SOPs folder. -

Each HEAL test method SOP shall include 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; 
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 
operation and calibration. Brief descriptions of the calibration processes for our major 
laboratory equipment and instruments are found beiow. 

Thermometers 

The thermometers in the laboratory are used to measure the temperatures of the 
refrigerators/freezers, ovens, water baths, 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 SOP for detailed procedures on this 
calibration procedure. 

Dickson Data Loggers are used to record sample and standard storage refrigerators over 
the weekend when the appropriate staff is not available to record the temperatures. These 
data loggers are shipped back to the manufacturer once a year to be re calibrated. 

Refrigerators/Freezers 

Each laboratory refrigerator or freezer contains a thermometer capable of measuring to a 
minimum precision of 1°C. The thermometers are kept with the bulb immersed in liquid. 
Each workday, the temperatures of the refrigerators are recorded in a designated logbook to 
insure that the refrigerators are within the required designated range. Samples are stored 
separately from the standards to reduce the risk of contamination. 

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 daily as required and in which ever 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 daily 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 as required by an external provider. 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 pass within 5% of their assigned value in order to validate 
the calibration of the balance. The assigned values for the working weights, as well as the 
daily checks, are recorded in the balance logbook for each balance. 

Instrument Caiibration 

An instrument calibration is the relationship between the known concentrations of a set of 
calibration standards introduced into an analytical instrument and the measured response 
they produce. Caiibration curve standards are a prepared series of aliquots at various 
known concentrations levels from a primary source reference standard. Specific 
mathematical types of calibration techniques are outlined in SW-846 8000B. The entire 
initial calibration must be performed prior to sample analyses. 

The lowest standard in the calibration curve must be at or below the required reporting limit. 

Refer to the current SOP to determine the minimum requirement for calibration points. 

Most compounds tend to be linear and a linear approach should be favored when linearity is 
suggested by the caiibration data. Non-linear caiibration 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. 

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 caiibration 
option. Otherwise, unjustified exclusion of calibration data is expressly forbidden. 

Qual 
E f f e c t 
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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 its corresponding SOP. 

pH Meter 

The pH meter measures to a precision of 0.O1 pH units. The pH calibration logbook 
contains the calibration before each- use, or each day, 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 checked daily when in use. 

Eppendorf (or equivalent brands) pipettes are checked gravimetrically prior to use. 

Standards 

All of the source reference standards used are ordered 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 designee. These standards are traceable to the National 
Institute of Standards (NIST). When salts are purchased and used as standards the 
certificate of purity must be obtained from the vendor and filed with the CoAs. 

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 an expiration date. 

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

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 
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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 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. 

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 is placed in use, it shail be 
checked for leaks and the date put in use will be written in the instrument maintenance 
logbook. 

HEAL continuously monitors the quality of the reagent water and provides the necessary 
indicators for maintenance of the purification systems in order to assure that the quality of 
laboratory reagent water meets established criteria for all analytical methods. 

Reagent blank samples are also analyzed to ensure that no contamination is present at 
detectable levels. The frequency of reagent blank analysis is typically the same as 
calibration verification samples. Refrigerator storage bianks are stored in the voiatiles 
refrigerator for a period of one week and analyzed and replaced once a week. 
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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 item or equipment 
Manufacturer 
Type of Instrument 
Model Number 
Serial Number 
Date received and date placed into service 
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 maintenance needs beyond HEAL instrument 
operator capabilities. 

Refer to the current Maintenance and Troubleshooting SOP for each section in the 
laboratory for further information. 
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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 there after, 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 Appendix H 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 termination 
will be determined on a case by case basis. 

All reported instances of ethical concern will be thoroughly documented and handled in a 
manner sufficient to rectify any breaches in data integrity with an emphasis on preventing 
similar incidences from happening in the future. 
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9.0 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 matrix spike in order to 
determine the precision of the test method. A Relative Percent Difference (RPD) is 
calculated as a measure of this precision. Unless indicated in the SOP, the default 
acceptance iimit is </= 30%. 

Matrix Spikes and Matrix Spike Duplicates are spiked samples (MS/MSD) that are evaluated 
with a known added quantity of a target compound. This is to help determine the accuracy 
of the analyses and to determine the matrix affects on analyte recovery. A percent recovery 
is calculated to assess the quality of the accuracy. In the event that the acceptance criteria 
is not outlined in the SOP a default limits of 70-130% will be utilized. When an MSD is 
employed an RPD is calculated and when not indicated in the SOP shall be acceptable at 
</=30%. 

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. 

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 outline in each 
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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 and are known amounts of 
standard added to a test portion of a sample as a reference for evaluating and controlling 
the precision and bias of the applied analytical method. Refer to the appropriate Method 
and SOP for guidelines on pass/fail requirements for internal Standards. 

Proficiency Test (PT) Samples are samples provided by an unbiased third party. They are 
typically analyzed twice a year, or at any other interval defined in the method SOP. They 
contain a pre-determined concentration of the target compound, which is unknown to HEAL. 
HEAL's management and all analyst shall ensure that all PT samples are handled in the 
same manner as real environmental samples utilizing the same staff, methods, procedures, 
equipment, facilities and frequency of analysis as used for routine analysis of that analyte. 
When analyzing a PT, HEAL shall employ the same calibration, laboratory quality control 
and acceptance criteria, sequence of analytical steps, number of replicates and other 
procedures as used when analyzing routine samples. 

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 seeks 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. 

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. Caiibration 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. If a 
value falls outside the appropriate range, immediate evaluation and assessment of the 
procedure is required. Data generated with laboratory control samples that fall outside of 
the established control limits are judged to be generated during an "out-of-control" situation. 
These data are considered suspect and shall be repeated or reported with qualifiers. 

Control limits should be established and updated according to the requirements of the 
method being utilized. When the method does not specify, and control limits are to be 
generated or updated for a test, the following guidelines shall be utilized. 
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Control Limits should be updated periodically and at least annually. The Limits should be 
generated utilizing the most recent 20-40 data values and Control Charts should be printed 
when these limits are updated in the LIMS. 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. Once new Control Limits have been established 
and updated in the LIMS, the printed Control Chart shall be reviewed by the appropriate 
technical director and primary analyst performing the analysis for possible trends and 
compared to the previous Control Charts. The technical director initials the control charts, 
indicating that they have reviewed and determined the updated Limits to be accurate and 
appropriate. These initialed charts are then filed in the QA/QCO office. 

Calculates 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. 

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 30% 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 difference between the calculated value 
and the actual value of a measurement. The accuracy of a laboratory result is 
evaluated by comparing the measured amount of QC reference material recovered 
from a sample and the known amount added. Control limits can be established for 
each analytical method and sample matrix. Recoveries are assessed to determine 
the method efficiency and/or the matrix effect. 

Analytical accuracy is expressed as the percent recovery (%R) of an anaiyte or 
parameter. A known amount of analyte is added to an environmental sample before 

Page 30 of 48 
Q u a l i t y Assurance P lan 

E f f e c t i v e January 3 1 , 2009 



the sample is prepared and subsequently analyzed. The equation used to calculate 
percent recovery is: 

%Recovery = {(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 warning 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 70 to 130% is used unless the specific method dictates 
otherwise. Percent Recoveries outside of this range mandate additional action such 
as analyses by Method of Standard Additions, additional sampie preparation(s) 
where applicable, method changes, 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 
leveis 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 anaiyte 
concentration that is detectable above random baseline noise. 

The MDL is a measure of the sensitivity of an analytical method. An MDL 
determination (as required in 40CFR part 136 Appendix B) consists of replicate 
spiked samples carried through all necessary preparation steps. The spike 
concentration is three times the standard deviation of three replicates of spikes. At 
least seven replicates are spiked and analyzed and their standard deviation (s) 
calculated. Routine variability is critical in passing the 10 times rule and is best 
achieved by running the MDLs over different days and when possible over several 
calibration events. The method detection limit (MDL) can be calculated using the 
standard deviation according to the formula: 

MDL = s * t (99%) 
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Where t (99%) is the student's t value for the 99% confidence interval. It 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 

The calculated MDL must not be less than 10 times the spiked amount or the study 
must be performed again with a lower concentration. 

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 
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. 

Quality Control Parameter Calculations 

Mean 

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

Average = (X X|) / n 

Xi = the value x in the I t h 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 
values Xj. The variance, s 2 , 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. 
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Standard deviation = s = [2 U\_ - average)2 /(n - 1 ) ] v 

Percent Recovery (WIS, MSD, L C S and LCSD) 

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

Confidence intervals 

Confidence intervals are calculated by the LIMS using the average (x), the sample 
standard deviation (s), and the Student's t distribution (s-dist), which depends on the 
number of values used to calculate the average and sample standard deviation. 

The formula is: confidence interval = x ± s * s-dist 

Student's t Distribution 

95 % 2.262 2.145 2.093 2.064 2.042 2.021 2.000 1.980 1.960 
99% 3.250 2.977 2.861 2.797 2.750 2.704 2.660 2.617 2.576 

Unless there is insufficient data, at least 20 values will always be used in calculating 
the confidence intervals. 

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 result of a 
measurement that characterizes the dispersion of the values that could reasonably 
be attributed to the measurement. Ultimately uncertainty measurements are used to 
state how good a test result is and to allow the end user of data to properly interpret 
their reported data. All procedures allow for some uncertainty. For most analyses the 
components and estimates of uncertainty are reduced by following well established 
test methods. To further reduce uncertainty, results are generally not reported below 
the lowest calibration point (PQL) or above the highest calibration point (UQL). 

Page 33 of 4 8 
Quality Assurance Plan 

E f f e c t i v e January 31, 2009 



Understanding that there are many influence 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 estimating the overall uncertainty in the entire analytical 
process by measuring the dispersion 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 LCSs data points. Since it can be 
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: 

( S ( x - x ) 2 

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

95% confidence = 2xs 

Example: Assuming that after gathering 20 of the most recent LCS results for Bromide, we have 
calculated the standard deviations of the values and achieved a result of 0.0326, our measurement 
uncertainty for Bromide (at 95% confidence = 2 x s) is 0.0652. 

Calibration Calculations 

1. Response Factor or Calibration Factor: 

RF= ((A x)(C j s))/((A i s)(C x)) CF=(AX)/(CX) 

a. Average RF or CF 
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RFAVE = 2 RF,- / n 

b. Standard Deviation 
s = SQRT { [ 2 (RFj - RFAVE ) 2 ] / (n-1)} 

c. Relative Standard Deviation 

RSD = s / RFAVE 

Where: 
A x = Area of the compound 
C x = Concentration of the compound 
A i s = Area of the internal standard 
C j s = Concentration of the internal standard 
n = number of pairs of data 
RF, = Response Factor (or other determined value) 
RFAVE = Average of all the response factors 
2 = the sum of all the individual values 

2. Linear Regression 

y=mx+b 

a. Siope (m) 

m =( nSxiy, - (nEX|)*(nEy,)) / (nSxi2 - (Sxj)2) 

b. intercept (b) 

b = y A V E - m*(xAVE) 

c. Correlation Coefficient (cc) 

C C (r) ={ 2((X|-Xave)*(yi-yave)) } / { SQRT((E(X i -X a v e )
2 ) * (2 ; (y rya V e) 2 ) ) } 

Or 
CC (r) =[(2w * Swxy) - (Swx * Swy)] / (sqrt( ([(Sw * Swx2) - (Swx * Swx)] * [(Sw 
* Swy2) - (Swy * Swy)])))] 

d. Coefficient of Determination 

COD (r2) = CC*CC 
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Where: 
y = Response (Area) Ratio A x /A i s 

x = Concentration Ratio C x/Ci S 

m = slope 
b = intercept 
n = number of replicate x,y pairs 
X| = individual values for independent variable 
yi = individual values for dependent variable 
2 = the sum of all the individual values 
Xave = average of the x values 
y a v e = average of the y values 
w = weighting factor, for equal weighting w=1 

3. Quadratic Regression 

y = a x 2 + bx + c 

a. Coefficient of Determination 

COD (i-2) =( 2 ( y r y a v e )
2 - {[(n-1)/(n-p)] * [S( y i-Yi) 2]}) / 2 ( y r y a v e )

2 

Where: 
y = Response (Area) Ratio A x /A i s 

x = Concentration Ratio C x /C i s 

a = x 2 coefficient 
b = x coefficient 
c = intercept 
yi = individual values for each dependent variable 
Xi = individual values for each independent variable 
y a v e = average of the y values 
n = number of pairs of data 
p = number of parameters in the polynomial equation (I.e., 3 for third order, 2 for 
second order) 
Yi = ((2*a*(Cx/C i s)

A2)-bA2+b+(4*a*c))/(4a) 

b. Coefficients (a,b,c) of a Quadratic Regression 

a = S(x2y)S(xx)-S(xy)S( X X2) / S( x x )S( X 2x2)- [S( X x2) ] 2 

b = S( X y)S(x2x2)-S(x2y)S( X x2) / S( x x)S( X2x2)-[S(xx2)] '" 

c = [(Syw)/n] - b*[(2xw)/n] - a*[£(x2w)/n] 

Where: 
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n = number of replicate x,y pairs 
x = x values 
y — y values 
w = S'2 / (2S"2/n) 
S(xx> = (2x2w) - [(Sxw)2 / n] 
S(Xy) = (Sxyw) - [(Exw)*(Syw) / n] 
S(xx2) = (Sx3w) - [(2xw)*(Sx2w) / n] 
S ( x 2 y ) = (2x2yw) - [(2x2w)*(Eyw) / n] 
S(x2x2) = (Lx4w) - [(Sx^)2 / n] 
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] 
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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 the analyst attention to rectify and 
further checks ensure that all data for that batch is sound. Previous and/or common 
mistakes are stringently monitored throughout the validation process. Data is reported 
using appropriate significant figure criteria. In most cases, two significant digits are 
utilized, but three significant digits can be used in QC calculations. Significant digits are 
not rounded until after the last step of a sample calculation. All final reports undergo a 
review by the laboratory manager, or the project manager or their designee, to provide a 
logical review of all results before they are released to the client. 

If data is to be manually transferred from one medium to another, the transcribed data is 
checked by a peer. This includes data typing, computer data entry, chromatographic data 
transfer, data table inclusion to a cover letter, or when 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 detail 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. 

The 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 maiied hard copy. 

When a project is completed, the project file folder is stored with a hard copy of the report, 
relevant supporting data, and the quality assurance/control worksheets. These folders are 
kept on file and are arranged by project number. Additionally, all electronic data is backed 
up daily on the HEAL main server. The backup includes raw data, chromatograms and 
report documents. Hard copies of chromatograms are stored separately according to the 
instrument and the analysis date. All records and analytical data reports are retained in a 
secure location as permanent records for a minimum period of five years (unless specified 
otherwise in a ciient contract). Access to archived information shall be documented with 
an access log. Access to archived electronic reports and data will be protected by a 
project manager password. In the event that HEAL transfers ownership or terminates 
business practices, complete records will be maintained or transferred according to the 
client's instructions. 

After issuance, the original report shall remain unchanged. If a correction to the report is 
necessary, then an additional document shall be issued. This document shall have a title 
of "Addendum to Test Report or Correction to Original Report", or equivalent. 
Demonstration of original report integrity comes in two forms. First, the report date is 
included on each page of the final report. Second, each page is numbered in sequential 
order, making the addition or omission of any data page(s) readily detectable, 
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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. 

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 steps 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/or sample analysis that lead 
to treating a sample differently from documented procedures shall be documented with a 
corrective action report. The section supervisor and laboratory manager shall be made 
aware of the problem at the time of the occurrence. See the appropriate SOP regarding 
departures from documented procedures. 

Continuing caiibration standards below acceptance criteria can not be used for reporting 
analytical data unless method specific criteria states otherwise. 

Continuing calibration standards above acceptance criteria can be used to report data so 
long as the failure is isolated to a single standard and the corresponding samples are non-
detect for the failing analyte. 

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

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

Sample duplicates with RPD values outside control limits require supervisor evaluation and 
possible reanalysis. 

A second mechanism for initiation of corrective action is that resulting from Quality 
Assurance performance audits, system audits, inter and infra-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 
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the client whose samples were affected. All Corrective action forms in the LIMS are 
reviewed by the QA/QCO. 
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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. Another method is 
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 NEI_AC accredited Proficiency Standard Vendor. 

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 there are PTs 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 analyst shall 
ensure that all PT samples are handled in the same manner as real environmental samples 
utilizing the same staff, methods, procedures, equipment, facilities and frequency of 
analysis as used for routine analysis of that analyte. When analyzing a PT, HEAL shall 
employ the same caiibration, laboratory quality control and acceptance criteria, sequence 
of analytical steps, number of replicates and other procedures as used when analyzing 
routine samples. 

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 seeks 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 no attempt to obtain the assigned value of any PT sample from the PT Provider. 

Internal Audits are performed annually by the QA/QCO in accordance with the current 
Internal Audit SOP. They are performed using the guidelines outlined below: 

The system audit consists of a qualitative inspection of the QA system in the laboratory and 
an assessment of the adequacy of the physical facilities for sampling, calibration, and 
measurement. This audit includes a careful evaluation and review of laboratory quality 
control procedures. Including but 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 
7. Data review procedures 
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8. Corrective action procedures 

9. Review of data packages 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 interiaboratory 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 health and safety, QC activities, resources 

and staff training. 

Findings from management reviews and the actions that arise from them shall be recorded 
and any corrective actions that arise shall be completed in an appropriate and agreed upon 
timescale. 

Complaints 

Complaints from clients are documented and given to the laboratory manager. The lab 
manager shall review the information and contact the client. If doubt is raised concerning 
the laboratories 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 5 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 
include the assessment of measurement systems, data precision and accuracy, and the 
results of performance and system audits. Additionally, they also include significant QA 
problems, corrective actions, and recommended resolution measures. Reports of these 
Quality Assurance Audits describe the particular activities audited, procedures utilized in 
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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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14.0 Analytical Protocols Utilized at Hall Environmental Analysis Laboratory, Inc. 

1. Standard Methods for the Examination of Water and Wastewater: 
AOHA, AWWA, and WPCG; 20th Edition, 1999. 

2. Methods for Chemical Analysis of Water and Wastes, USEPA, EPA-600/4-79-020, March 
1979 and as amended December, 1982 (EPA-600/4-62-055) 

3. Test Methods for Evaluating Solid Waste: Phvsical/Chemical Methods, USEPA SW-846, 
3rd Edition, Updates I, II, IIA, MB, III, December, 1996. 

4. Methods of Soil Analysis: Parts 1 & 2, 2nd Edition, Agronomy Society of America, 
Monograph 9 

5. Diagnosis & improvement of Saline & Alkali Soils, Agriculture Handbook No. 60, USDA, 
1954 

6. Handbook on Reference Methods for Soil Testing, The Council on Soil Testing & Plant 
Analysis, 1980 and 1992 

7. Fieid and Laboratory Methods Applicable to Overburdens and Mine Soils, USEPA, EPA-
600/2-78-054, March 1978 

8. Laboratory Procedures for Analyses of Oilfield Waste. Department of Natural Resources, 
Office of Conservation, Injection and Mining Division, Louisiana, August 1988 

9. Soil Testing Methods Used at Colorado State University for the Evaluation of Fertility, 
Salinity and Trace Element Toxicity, Technical Bulletin LT B88-2 January, 1988 

10. Manual of Operating Procedures for the Analysis of Selected Soil, Water, Plant Tissue and 
Wastes Chemical and physical Parameter. Soil, Water, and Plant Analysis Laboratory, 
Dept. of Soil and Water Science, The University of Arizona, August 1989 

11. Sampling Procedures and Chemical Methods in Use at the U.S. Salinity Laboratory for 
Characterizing Salt-Affected Soils and Water. USDA Salinity Laboratory. 

12. Procedures for Collecting Soil Samples and Methods of Analysis for Soil Survey. USDA 
Soil Conservation Service, SSIR No. 1, 

13. Soil Survey Laboratory Methods Manual. Soil Survey Laboratory Staff. Soil Survey 
Investigations Report No. 42, version 2.0, August 1992. 

14. Methods for the Determination of Metals in Environmental Samples, USEPA, EPA-600/4-91-
010, June 1991 

15. The Merck Index. Eleventh Edition, Merck & Co., Inc. 1989. 
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16. Handbook of Chemistry and Physics. 62nd Edition, CRC Press, Inc. 1981-1982. 

17. Analytical Chemistry of PCB's. Erickson, Mitchell D., CRC Press, Inc. 1992. 

18. Environmental Perspective on the Emerging Oil Shale Industry, EPA Oil & Shale Research 
Group. 

19. Polycvclic Aromatic Hydrocarbons in Water Systems, CRC Press, Inc. 

20. Quality Systems for Analytical Services. Revision 2.2, U.S. Department of Energy, October 
2006. 
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Appendix A 
Personnel Chart / Organizational Structure 

Page 41 of 4 8 
Q u a l i t y Assurance Plan 

E f f e c t i v e January 3 1 , 2009 



= 01 

% « 0 3 

— ^ CT 

r- •— CC 
L\ ES 
o » 

-J <r> 

o « 

-a O 

0) 
TO 
c 

m o 

= • -

"5 — 

.se t 

Q O 

cn 
o 

C o 
to OJ 

i — ! 

CU v 

0) m 
u 

^ « 
m E 
o ~ 
z: o 

1 0 

=> .££ x — 
D) — 
o — 
X O 

tn 

"cu "Z. 
2 .2 
TD £ 
> a> 
to — 
D O 

m 
o 

CO 

03 
Cn 
n) &< 

to n) 
« ! T> 

> . 0) 
4-> !> 
•H -H 
.-< +J 
ro u 
3 tt) 

CV 4-1 
W 

c 

ro
w

 

e
p
e
 

CO o CO 

0) 
0 

o 0 

> m 

re 
o 

E H "S 

r5 « £ 

J2 D) o 
c 

cu 

e-
o 

O w 
— "E 

o 5 

2: o 

ro = 

w to 

a) 

"o 
cz 

s 
== LL ~ P — 

tn % 
S3 
0 » 

£ 5 

in 
ro 
cz 
=3 
'to 
ro 

o> 
0 _ 
> — 
>. .52 
1 2 a> Q) a 

CO o 

Si o) 
co — 
^ o 

£2 
0) 

"O 
cz 
ro 
co 
£ 
'ro 

CO 
O 
CD S 
</> o> 
O -C 
D. O 



•asm 

i j i l i l 

'IV ' -' 

:itIBst 

ENVIRONMENTAL LABORATORY 
ACCREDITATION PROGRAM 

Hall Environmental Analysis Laboratory, inc. 

NM1O0O01 

4901 Hawkins Rd. NE, Suite D 

Albuquerque, NM 37109 

IS GRANTED APPROVAL BY ORELAP UNDER. THE 2003 NELAC STANDARDS, TO 
PERFORM ANALYSES ON ENVIRONMENTAL SAMPLES IN MATRICES AS LISTED 
BELOW: 

NELAP Recognized 

Air 
Drinking 

Water 
Non Potable 

Water 
Solids and 

Chem. Waste Tissue 
Chemistry Chemistry Chemistry 

AND AS RECORDED IN THE LIST OF APPROVED ANALYTES, METHODS, 
ANALYTIC TECHNIQUES. AND FIELDS OF TESTING ISSUED CONCURRENTLY 
WTTIT THIS CERTIFICATE AND REVISED AS NECESSARY. 

ACCREDITED STATUS DEPENDS ON SUCCESSFUL ONGOING PARTICIPATION IN THE PROGRAM AND 
CONTINUED COMPLIANCE WITH THE STANDARDS. 

CUSTOMERS ARE URGED TO VERIFY THE LABORATORY'S CURRENT ACCREDITATION STATUS IN 
OREGON. 

Irene E. Ronning, Ph.D. 
ORELAP Administrator 
3150 NW 229th Ave, Suite 100 
Hillsboro. OR 97124 

ISSUE DATE: 3/1/20O8 

EXPIRATION DATE: 2/28/2O09 

Certificate No: NM1O00O1-009 

3 ' 
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Environmental Laboratory Accreditation Program 

Department of Agriculture, Laboratory Division 
Department of Environmental Quality, Laboratory Division 
Department of Human Services, Public Health Laboratory 

Public Health Laboratory 
3150 NW 229th Ave, Suite 100 

Hillsboro, OR, OR 97124 
(503)693-4122 

FAX (503) 693-5602 

NELAP Recognized 

O R E L A P Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque, NM, 87109 

issue Date: 3/1/2008 Expiration Date: 2/28/2009 
As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

ORELAPID: NM100001 
EPACode: NM00035 

Certificate: 

NM100001-009 

Reference Code Description 
EPA 200.7 6 10014003 ICP - metals 

Analvte Code Analvte 
1000 Aluminum 

1015 Barium 

1020 Beryllium 

1025 Boron 
1030 Cadmium 

1035 Calcium 

1040 Chromium 

1055 Copper r 

1070 Iron 
1075 Lead 
1085 Magnesium 

1090 Manganese 
1100 Molybdenum 
1105 Nickel 
1125 Potassium 
1150 Silver 

1155 Sodium 

1175 Tin 
1180 Titanium 

1185 Vanadium 
11S0 Zinc 

EPA 245.1 3 10036609 Mercury by Cold Vapor Atomic Absorption 
Analvte Code Analvte 

1095 Mercury 

EPA 300.0 10053006 Ion chromatography - anions. 
Analvte Code Analvte 

1575 Chloride 

1730 Fluoride 

1810 Nitrate as N 

1835 Nitrite 

2000 Sulfate 

EPA 30O.0 2.1 
Analvte Code 

1870 

10053200 

Analyte 
Orthophosphate as P 

inorganic Anions in water by ion Chromatography 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory. Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque, NM, 87109 

ORELAPID: NM1Q0001 
EPACade: NM00O35 

Certificate: 

NWI100001-009 

issue Date: 3/1/2008 Expiration Date: 2/28/2009 
As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

EPA5030B 2 10153409 Purge and trap for aqueous samples 
Analvte Code Analvte 
125 Extraction/Preparation 

EPA 504.1 10083008 EDB/DBCP/TCP micro-extraction, GC/ECD 
Analvte Code Analvte 
4570 1,2-Dibramo-3-chioropropane (DBCP) 
4585 1,2-Dibromoethane (EDB, Ethylene dibromide) 

EPA 524.2 4.1 10088809 Volatile Organic Compounds GC/MS Capillary Column 
Analvte Code Analvte 
5105 1,1,1,2-Tetrachloroethane 
5160 1,1,1-Trichloroethane 
5110 1,1,2,2-Tetrachloroethane 
5165 1,1,2-Trichloroethane 

4630 ' 1,1-Dichloroethane 
4640 1,1-bichloroethylene 
4670 1,1-Dichloropropene 
5150 1,2,3-Trichlorobenzene 
51 BO 1,2,3-Trichloropropane 
5155 1,2,4-Trichlorobenzene 
5210 1,2,4-Trimethylbenzene 
4610 1,2-Dichlorobenzene 
4635 1,2-Dichloroethane 
4655 1.2-Dichioropropane 
5215 1,3,5-Trimethylbenzene 
4615 1,3-Dichlorobenzene 
4660 1,3-Dichloropropane 
4620 1,4-Dichlorobenzene 
4535 2-Chlorotoluene 
4540 4-Chlorotoluene 
4375 Benzene 
4385 Bromobenzene 
4390 Bromochloromefnane 
4395 Bromodichloromethane 
4400 Bromoform 
4950 Bromometfiane (Methyl bromide) 
4455 Carbon tetrachloride 
4475 Chlorobenzene 
4485 Chloroethane 
4505 Chloroform 
105 Chloromethane 
4645 cis-1,2-Dichloroethylene 
4660 cis-1,3-Dichloropropene 
4575 Dibromochloromethane 
4595 Dibromomethane 
4650 Dichloromethane (DCM, Methylene chloride) 
4765 Ethylbenzene 
4835 Hexachlorobutadiene 
4900 Isopropyl benzene 
5000 Methyl tert-butyl ether (MTBE) 
4435 n-Butylbenzene 
5090 n-Propylbenzene 
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ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 
EPACode: NM00035 

Hall Environmental Analysis Laboratory, Inc. certificate-. 
. . . . u . . 0 , K „ - o . NM100001-009 
4901 Hawkins Rd. NE, Suite D 
Albuquerque, NM, 87109 

Issue Date: 3/1 /2008 Expiration Date: 2/28/2009 
As of D3/O1/20O8 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

4440 sec-Butylbenzene 
5100 Styrene 
4445 ' tert-Butylbenzene 
5115 Tetrachloroethylene (Perchloroethylene; 
5140 Toluene 
4700 trans-1,2-Dicloroethylene 
46B5 trans-1,3-Dichloropropylene 
5170 Trichloroethene (Trichloroethylene) 
51.75 Trichlorofluorornethane 
5235 Vinyl chloride 
52B0 Xylene (total) 

SM 2540 C 20th ED 20050004 Total Dissolved Solids 

Analvte Code Analvte 
1955 Residue-filterable (TDS) 

SM 4500-H+- B 20th ED 20104B07 pH by Probe 

Analvte Code Analyte 
1900 pH 

SM 5310 B20th ED 20137400 Total Organic Carbon by Combustion Infra-red Method 

Analvte Code Analvte 
2040 Total Organic Carbon 
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ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 
EPACode: NMOQ035 

Hall Environmental Analysis Laboratory. Inc. certificate: 
u . . D , M _ „ . t „ NM100001-009 

4901 Hawkins Rd. NE, Suite D 
Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date: 2/28/2009 

As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

Reference Code Description 
EPA 3OO.0 10053006 Ion chromatography - anions. 

Analvte Code Analvte 

1540 Bromide 

1575 Chloride 

1730 Fluoride 

1810 Nitrate as N 

1840 Nitrite as N 

1870 Orthophosphate as P 

2000 Sulfate 

EPA 3006A 1 10133207 Acid Digestion of waters for Total Recoverable or Dissolved Metals 

Analvte Code flnalvte 

125 Extraction/PreDaration 

EPA 3510C 3 10138202 Separatory Funnel Liquid-liquid extraction 

Analvte Code Analvte 

125 Extraction/Preparation 

EPA 5030B 2 10153409 Purge and trap for aqueous samples 

Analvte Code Analvte 

125 Extraction/Preparation 

EPA 6010B 2 10155609 ICP - AES 

Analvte Code Analvte 

1000 Aluminum 

1005 Antimony 

1010 ' Arsenic 

1015 Barium 

1020 Beryllium 

1025 Boron 

1030 Cadmium 

1035 Calcium 

1040 Chromium 

1050 Cobalt 

1070 Iron 

1075 Lead 

1085 Magnesium 

1090 Manganese 

1100 Molybdenum 

1105 Nickel 

1125 Potassium 

1140 Selenium 

1150 Silver 

1155 Sodium 

1155 Thallium 

1175 Tin 

1180 Titanium 

3035 Uranium 

1185 Vanadium 

1190 Zinc 

EPA 7470A 1 10165807 Mercury in Liquid Waste by by Cold Vapor Atomic Absorption 

Analvte Code Analvte 

1095 Mercury 
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ORELAP Fields of Accreditation ORELAPID: NMIOOOOI 
EPACode: NM00035 

Hall Environmental Analysis Laboratory, Inc. certificate: 
4901 Hawkins Rd. NE, Suite D NM100001-009 

Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date: 2/28/2009 
As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

EPA8015B2 10173601 Non-halogenated organics using GC/FID 
Analvte Code Analvte 
9369 Diesel range organics (DRO) 
940B Gasoline range organics (GRO) 
102 Motor Oil 

EPA 8021B 2 1Q174808 Aromatic and Halogenated Voiatlles by GC with P!D and/or ECD Purge fi. 
Analvte Code Analvte 
5210 1,2,4-Trimethylbenzene 
5215 1,3,5-Trimethylbenzene 
4375 Benzene 
4765 Ethylbenzene 
5240 m+p-xylene 
5000 Methyl tert-butyl ether (MTBE) 
5250 o-Xylene 
5140 Toluene 
5260 Xylene (total) 

EPA 8081A1 10178606 Organochlorine Pesticides by GC/ECD 
Analvte Code Analvte 
7355 4,4'-DDD 
7360 4,4'-DDE 
7365 4,4'-DDT 
7025 Aldrin 
7110 alpha-BHC (alpha-Hexachlorocyclohexane) 
7115 beta-BHC (beta-Hexachlorocyclohexane) 
7105 delta-BHC 
7470 Dieldrin 
7510 Endosulfan I 
7515 Endosulfan II 
7520 Endosulfan sulfate 
7540 Endrin 
7530 Endrin aldehyde 
7120 gamma-BHC (Lindane, gamma-HexachlorocycloiiexanE) 
7685 Heptachlor 
7690 Heptachlor epoxide 
7810 Methoxychior 

EPA 8082 10179007 Polychlorinated Biphenyls (PCBs) by GC/ECD 
Analvte Code Analvte 
8880 Aroclor-1016(PCB-1016) 
8885 Aroclor-1221 (PCB-1221) 
8890 Aroclor-1232 (PCB-1232) 
8895 Aroclor-1242 (PCB-1242) 
8900 Aroclor-1248 (PCB-1248) 
8905 Aroclor-1254(PCB-1254) 
8910 Aroclor-1260 (PCB-1260) 

EPA 8260B 2 10184802 Volatile Organic Compounds by purge and trap GC/NIS 
Analvte Code Analvte 
5105 1,1,1,2-Tetrachloroethane 
5160 1,1,1-Trichloroethane 
5110 1,1,2,2-Tetrachloroethane 
5165 1,1,2-Trichloroethane 
4630 1,1-Dichloroethane 
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ORELAP Fields of Accreditation ORELAPID: NM 100001 

EPACode: NM00035 

Hall Environmental Analysis Laboratory. Inc, certificate: 
4901 Hawkins Rd. NE, Suite D NM100001-009 

Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date: 2/28/20O9 

As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the currant accreditation standing with ORELAP. 

4640 1,1-Dichloroethylene 

4670 1,1-Dichloropropene 

5150 . 1,2,3-Trichlorobenzene 

5180 1,2,3-Trichloropropane 

5155 1,2,4-Trichlorobenzene 

5210 1,2,4-Trimethylbenzene 

4570 1,2-Dibromo-3-chioropropane (DBCP) 

4585 1,2-Dibromoethane (EDB, Ethylene dibromide) 

4610 1,2-Dichlorobenzene 

4635 1,2-Dichloroethane 

4655 1,2-Dichloropropane 

5215 1,3,5-Trimethylbenzene 

4615 1,3-Dichlorobenzene 

4660 1,3-Dichloropropane 

4620 1,4-Dichiorobenzene 

6380 1-Methylnaphthalene 

4665 2,2-Dichloropropane 

4410 2-Butanone (Methyl ethyl ketone, MEK) 

4535 2-Chlorotoluene 

4860 2-Hexanone 

6385 2-Methyinaphthalene 

4540 4-Chlorotoluene 

4995 4-Methyl-2-pentanone (MIBK) 

4315 Acetone 

4375 Benzene 

4385 Bromobenzene 

4390 Bromochloromethane 

4395 Bromod ichloromethane 

4400 Bromoform 

4950 Bromomethane (Methyl bromide) 

4450 Carbon disulfide 

4455 Carbon tetrachloride 

4475 Chlorobenzene 

44B5 Chioroethane 

4505 Chloroform 

105 Chlorometnane 

4645 cis-1,2-Dichloroethylene 

4680 cis-1,3-Dichloropropene 

4575 Dibromochloromethane 

4595 Dibromomethane 

4625 Dichlorodifluoromethane 

4650 Dichloromethane (DCM, Methylene chloride) 

4765 Ethylbenzene 

4835 Hexachlorobutadiene 

4900 Isopropylbenzene 

5240 m+p-xylene 

5000 Methyl tert-butyl ether (MTBE) 

5005 Naphthalene 

4435 n-Butylbenzene 

5090 n-Propylbenzene 

5250 o-Xylene 
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ORELAP Fields of Accreditation 0RELAP1D: NM 100001 
EPACode: NM00035 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date: 2/28/2009 
As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

4910 p-lsopropyltoiuene 
4440 sec-Butylbenzene 
5100 Styrene 
4445 tert-Butylbenzene 
5115 Tetrachloroethyiene (Perchloroethylene) 
5140 Toluene 
4700 trans-1,2-Dicloroethylene 
4685 trans-1,3-Dichloropropylene 
5170 Trichloroethene (Trichloroethylene) 
5175 Trichlorofluorornethane 
5235 Vinyl chloride 
5260 Xylene (total) 

EPA 8270C 3 10185805 SemlVolitile Organic compounds by GC/MS 
Analvte Code Analvte 
5155 1,2,4-Trichlorobenzene 
4610 1,2-Dichlorobenz8ne 
4615 1,3-Dichlorobenzene 

4620 1,4-Dichlorobenzene 

6835 2,4,5-Trichiorophenol 

6840 2,4,6-Trichlorophenol 
6000 2,4-Dlchlorophenol 
6130 2,4-Dimethylphenol 
6175 2,4-Dinitrophenol 

6185 2,4-Dinitrotoluene (2,4-DNT) 
6190 2,6-Dinltrotoluene (2,6-DNT) 

5795 2-Chioronaphthalene 

5800 2-Chlorophenol 

6385 2-Methylnaphthaiene 

6400 2-Methylphenol (o-Cresol) 
6460 2-Nitroanlline 
6490 2-Nitrophenol 
6412 3 & 4 Methylphenol 

5945 3,3'-Dichiorobenzidine 

6465 3-Nitroanlline 
6140 4,6-Dinitro-2-methylphenol 

5660, 4-Bromophenyl phenyl ether 
5700 4-Ch!oro-3-methylphenol 

5745 4-Chloroaniline 

5825 4-Chlorophenyl phenylether 

6470 4-Nitroaniiine 

6500 4-Nitrophenol 

5500 Acenaphthene 

5505 Acenaphthylene 

5545 Aniline 

5555 Anthracene 

123 . Azobenzene 
5575 Benzo[a)anthracene 

5580 Benzo[a]pyrene 

5585 Benzo[b]fiuoranthene 

5590 Benzo[g,h,i]perylene 

5600 Benzo[k]fluoranthene 

Certificate: 

NM100001-009 

Page 7 of 14 



ORELAP Fields of Accreditation ORELAPID.- NMIOOOOI 
EPACode: NM00035 

Hall Environmental Analysis Laboratory, Inc. certificate: 
4901 Hawkins Rd. NE, Suite D NM100001-009 

Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date: 2/28/2009 
As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Piease verify the current accreditation standing with ORELAP. 

482 Benzofluoranthene 
5610 Benzoic acid 
5630 Benzyl alcohol 
5765 bis(2-Chloroethyl)ether 
5770 bis(2-Chloroathyloxymethane) 
57B0 bis(2-Chloroisopropyl)ether 
6255 bis(2-Ethylhexyl)phthalate (DEHP) 
5570 Butyl benzyl phthalate 
5680 Carbazole 
5855 Chrysene 
5895 Dlbenz[a,h]anthracene 
5905 Dibenzofuran 
6070 Diethyl phthalate 
6135 Dimethyl phthalate 
5925 Di-n-butyl phthalate 
6200 Di-n-octyl phthalate 
6265 Fluoranthene 
6270 Fluorene 
6275 Hexachlorobenzene 
4B35 Hexachlorobutadiene 
6285 Hexachlorocyclopentadiene 
4840 Hexachloroethane 
6315 lndeno[1,2,3-cd]pyrene 
6320 Isophorone 
5005 Naphthalene 
5015 Nitrobenzene 
6535 n-Nitrosodiphenylamine 
6540 n-Nitrosodipropylamine 
6605 Pentachlorophenol 
6615 Phenanthrene 
6625 Phenol 
6665 Pyrene 
5095 Pyridine 

EPA 8310 10187607 Polynuclear Aromatic Hydrocarbons by HPLC/UV-VIS 
Analvte Code Analvte 
6380 1-Methylnaphthalene 

55O0 Acenaphthene 

5505 Acenaphthylene 

5555 Anthracene 

5575 Benzo[a]anthracene 

5580 Benzo[a]pyrene 

5585 Benzo[b]fiuoranthene 

5590 Benzo[g, h, i]perylene 

56O0 Benzo[k]fluoranthene 

5855 Chrysene 

5895 Dibenz[a,h)anthracene 

6265 Fluoranthene 

6270 Fluorene 

6315 lndeno[1,2,3-cd]pyrene 

5005 Naphthalene 

6615 Phenanthrene 
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ORELAP Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 

Albuquerque, NM, 87109 

ORELAPID: NM100001 
EPACode: NM00035 

Certificate: 

NM100001-009 

Issue Date: 3/1/2008 Expiration Date: 2/28/2009 
As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

6665 Pyrene 
SM 2540 C 20th ED 20050004 Total Dissolved Solids 

Analvte Code Analvte 
1955 Residue-filterable (TPS) 

SM 4500-H+ B 20th ED 20104807 pH by Probe 
Analvte Code Analvte 
1900 pH 
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ORELAP Fields of Accreditation ORELAPID: NM 100001 

EPACode: NM00O35 

Half Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 

Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date: 2/28/2009 

As of 03/01/2008 this list supercedes all previous lists for this certificate number, 
Customers: Pieasa verify the current accreditation standing with ORELAP. 

• 
Reference Code Description 
EPA 3050A 10135407 Acid Digestion of Sediments, Sludges, and soils 

Analvte Code Analvte 

125 Extraction/Preparation 

EPA 3540C 3 1014O202 Soxhlet Extraction 

Analvte Code Analvte 

125 Extraction/Preparation 

EPA 3545 10140804 Pressurized Fluid Extraction (PFE) 

Analvte Code Analvte 

125 Extraction/Preparation 

EPA 5035 10154004 Ciosed-System Purge-and-Trap and Extraction for Volatile Organics in So 

Analvte Code Analvte 

125 Extraction/Preparation 

EPA 6010B 2 10155609 ICP - AES 

Analvte Code Analvte 

1000 Aluminum 

1005 Antimony 

1010 Arsenic 

1015 Barium 

1020 Beryllium 

1025 Boron 

1030 Cadmium 

1035 Calcium 

1040 Chromium 

1050 Cobalt 

1055 Copper 

1070 Iron 

1075 Lead 

1085 Magnesium 

1090 Manganese 

1100 Molybdenum 

1105 Nickel 

1125 Potassium 

1140 Selenium 

1150 Sliver 

1155 Sodium 

1165 Thallium 

1175 Tin 

1180 Titanium 

3035 Uranium 

1185 Vanadium 

1190 Zinc 

EPA 7471A 1 10166208 Mercury in Sol id Waste by Cold Vapor Atomic Absorption 

Analvte Code Analvte 

1095 Mercury 

EPA 8015B 2 10173601 Non-halogenated organics using GC/FID 

Analvte Code Analvte 

9369 Diesel range organics (DRO) 

9408 Gasoline range organics (GRO) 

102 Motor OII 
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ORELAP Fields of Accreditation ORELAPID: N M 1 0 0 0 0 1 

EPACode: N M 0 0 0 3 5 

Hall Environmental Analysis Laboratory, Inc. 
4 9 0 1 Hawkins Rd. NE, Sui te D 

A lbuque rque , N M , 87109 

Issue Date: 3/1/2008 Exp i ra t ion Date: 2 /28 /2009 

As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with ORELAP. 

Certif icate: 

N M 1 0 0 0 0 1 - 0 0 9 

E P A 8 0 2 1 B 2 10174808 Aromatic a n d Halogenated Volatiles by GC with PID and/or ECD Purge & 

Analvte Code A n a M e 

4375 Benzene 
4765 Ethylbenzene 
5240 m+p-xyiene 
5000 Methyl tert-butyl ether (MTBE) 

5250 o-Xyiene 
5140 Toluene 

5260 Xylene (total) 

EPA 8081A 1 10178606 Organochtorine Pesticides by GC/ECD 

Analvte Code Analvte 

7355 4,4'-DDD 

7350 4,4'-DDE 

7365 4,4'-DDT 

7025 Aldrin 

7110 alpha-BHC (alpha-Hexachiorocyciohexane) 

7115 beta-BHC (beta-Haxachlorocyclohexane) 

7105 delta-BHC 

7470 Dieldrin 

7510 Endosulfan I 

7515 Endosulfan ll 
7520 Endosulfan sulfate 

7540 Endrin 

7530 Endrin aldehyde 

7120 gamma-BHC (Lindane, gamma-HexachlorocyclohaxanE) 

7685 Heptachlor 

7690 Heptachlor epoxide 

7810 Methoxychlor ^ 

EPA 8082 10179007 Potychlorirated Biphenyls (PCBs) by GC/ECD 

Analvte Code Analvte 

8880 Aroclor-1016 (PCB-1016) 

88B5 Aroclor-1221 (PCB-1221) 

8890 Aroclor-1232 (PCB-1232) 

8895 Aroclor-1242 (PCB-1242) 

8900 Arccior-1248 (PCB-1248) 

8905 Aroclor-1254 (PCB-1254) 

8910 Aroclor-1260 (PCB-1260) 

EPA 8260B 2 10184802 Volatile Organ ic Compounds by purge and trap GC/MS 

Analvte Code Analvte 

5105 1,1,1,2-Tetrachloroethane 

5160 1,1,1-Trichloroethane 

5110 1,1,2,2-Tetrachloroethane 

5165 1,1,2-Trichloroethane 

4630 1,1-Dichloroethane 

4640 1,1-Dlchloroethylene 

4670 1,1-Dichloropropene 

5150 1,2,3-Trichtorobenzene 

5160 1,2,3-Trichloropropane 

5155 1,2,4-Trichlorobenzene 

5210 1,2,4-Trimathylbenzene 

4570 1,2-Dibromo-3-chloropropane (DBCP) 
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ORELAP Fields of Accreditation ORELAPID: NM 100001 

EPACode: NMO0035 

Hall Environmental Analysis Laboratory, Inc. certificate: 
, r-,-, „,r- r. • NM1 00001-009 

4901 Hawkins Rd. NE, Suite D 

Albuquerque, NM, 87109 
Issue Date: 3/1/2008 Expiration Date: 2/28/2009 

As of 03/01/2008 this list supercedes all previous lists for this certificate number. 
Customers: Please verify tha current accreditation standing with ORELAP. 

4585 1,2-Dibromoethane (EDB, Ethylene dibromide) 

4510 1,2-Dichlorobenzene 

4635 1,2-Dichloroethane 

4655 ' 1,2-Dichioropropane 

5215 1,3,5-Trimethylbenzene 

4515 1,3-Dichiorobenzene 

4660 1,3-Dichloropropane 

4620 1,4-Dichlorobenzene 

6380 1 -Methylnaphthale ne 

4665 2,2-Dichloropropane 

4410 2-Butanone (Methyl ethyl ketone, MEK) 

4535 2-Chiorotoluene 

4860 2-Hexanone 

6385 2-Methylnaphthalene 

4540 4-Chiorotoluene 

4995 4-Methyl-2-pentanone (MIBK) 

4315 Acetone 

4375 Benzene 

4385 Bromobenzene 

4390 Bromochloromethane 

4395 Bromodichloromethane 

4400 Bromoform 

4950 Bromomethane (Methyl bromide) 

4450 Carbon disulfide 

4455 Carbon tetrachloride 

4475 Chlorobenzene 

4455 Chloroethane 

4505 Chloroform 

105 Chloromethane 

4545 cis-1,2-Dichloroethyiene 

46S0 cis-1,3-Dichloropropene 

4575 Dibromochloromethane 

4595 Dibromomethane 

4625 Dichlorodifluoromethane 

4650 Dlchloromethane (DCM, Methylene chloride) 

4765 Ethylbenzene 

4835 Hexachlorobutadiene 

4900 Isopropylbenzene 

5240 m+p-xylene 

5000 Methyl tert-butyl ether (MTBE) 

5005 Naphthalene 

4435 n-Butylbenzene 

5090 n-Propylbenzene 

5250 o-Xylene 

4910 p-lsopropyltoluene 

4440 sec-Butylbenzene 

5100 Styrene 

4445 tert-Butylbenzene 

5115 Tetrachloroethylene (Perchloroethylene) 

5140 Toluene 

4700 trans-1,2-Dicloroethylene 
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ORELAP Fields of Accreditation ORELAPID: NM 100001 

EPACode: NM00035 

Hal! Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 

Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date; 2/28/2009 

As of 03/01/2008 this list supercedes all previous lists for this certificate number, 
Customers: Piease verify the current accreditation standing with ORELAP. 

4685 trans-1,3-Dichloropropylene 

5170 Trichloroethene (Trichloroethylene) 

5175 Trichlorofluorornethane 

5235 Vinyl chloride 

5260 Xylene (total) 

EPA B270C 3 10185805 SemtVolitile Organic compounds by GC/MS 

Analvte Code Analvte 

5155 1,2,4-Trichlorobenzene 

4610 1,2-Dichlorobenzene 

4615 • 1,3-Dichlorobenzene 

4620 1,4-Dichlorobenzene 

6835 2,4,5-Trichloropheno! 

6840 2,4,6-Trichlorophenol 

6000 2,4-Dichlorophenol 

6130 2,4-Dimethylphenol 

6175 2,4-Dlnitraphenol 

6185 2,4-Dinitrotoluene (2,4-DNT) 

6190 2,6-Dinitrotoluene (2,6-DNT) 

57S5 2-Chioronaphthalene 

5800 2-Chlorophenol 

6385 2-Methylnaphthalene 

6400 2-Methylphenol (o-Cresol) 

6460 2-Nitroaniline 

6490 2-Nitrophenol 

6412 3 & 4 Methylphenol 

5945 3,3'-Dichlorobenzidine 

6465 3-Nitroaniline 

6140 4,6-Dinitro-2-msthylphenol 

5660 4-Bromophenyl phenyl ether 

5700 4-Chloro-3-methylphenol 

5745 4-Chloroaniline 

5«25 4-Chiorophenyl phenylether 

6470 4-Nitroaniline 

6SO0 4-Nltrophenol 

5500 Acenaphthene 

5505 Acenaphthylene 

5S45 Aniline 

5555 Anthracene 

123 Azobenzene 

5575 Benzo[ajanthracene 

5480 Benzofajpyrene 

5S85 Benzo[b]fluoranthene 

5590 Benzo[g,h,i]perylene 

5600 Benzofkjfluoranthene 

5610 Benzoic add 

5630 Benzyl alcohol 

5760 bis(2-Chloroethoxy)methane 

5765 bis(2-Chloroethyl)ether 

5780 bis(2-Chloroisopropyl)ether 

6155 bis(2-Ethylhexyl)phthalate (DEHP) 

5670 Butyl benzyl phthalate 

Certificate: 

NM100001-009 
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O R E L A P Fields of Accreditation 

Hall Environmental Analysis Laboratory, Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque, NM, 87109 

Issue Date: 3/1/2008 Expiration Date: 2/28/2009 
As of 03/01/2008 this list supercedes all previous lists for this certificate number 
Customers: Please verify the current accreditation standing with ORELAP. 

5680 Carbazole 
5855 Chrysene 
5895 Dibenz[a,h)anthracene 
5905 Dibenzofuran 
6070 Diethyl phthaiate 
6135 Dimethyl phthalate 
5925 Di-n-butyl phthalate 
6200 Di-n-octyl phthalate 
6265 Fluoranthene 
6270 Fluorene 
6275 Hexachlorobenzene 
4835 Hexachlorobutadiene 

6285 Hexachlorocyclopentadiene 
4840 Hexachloroethane 
6315 lndeno[1,2,3-cd)pyrens 
6320 Isophorone 
50.05 Naphthalene 
5015 Nitrobenzene 
6530 n-Nltrosodimethylamine 
6535 n-Nitrosodiphenylamine 
6540 n-Nitrosodlpropylamine 
6605 Pentachlorophenol 
6315 Phenanthrene 
6525 Phenol 
6665 Pyrene 
5095 Pyridine 

EPA B310 10187607 Polynuclear Aromatic Hydrocarbons by HPLC/UV-VIS 
Analvte Code Analvte 

63B0 1 -Methylnaphthaiene 

6385 2-Methylnaphthalene 

5500 Acenaphthene 

5505 Acenaphthylene 

5555 Anthracene 

5575 Benzo[a]anthracene 

55B0 Benzo[a]pyrene 

5585 Benzo[b]fluoranthene 

5590 Benzo[g,h,l]perylene 

5600 Benzo[k]fluoranthene 

5855 Chrysene 

5895 Dibenz[a,h)anthracene 

6265 Fluoranthene 

6270 Fluorene 

6315 Indenop ,2,3-cd]pyrene 

5005 Naphthalene 

6615 Phenanthrene 

6665 Pyrene 

ORELAPID: NM 100001 
EPACode: NM00035 

Certificate: 

NM100001-009 
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ENVIRONMENT DEPAR TMENT 

Santa Fe, New Mexico 87501 
525 Camino de Los Marquez 

Telephone (505) 4 76-8620 
Fax (505) 476-8658 

Field Operations Division 
Drinking Water Bureau 

State of New Mexico 

BILL RICHARDSON RON CURRY 
GOVERNOR SECRETARY 

Cindy Padilla 

March 11, 2008 

Hall Environmental Analysis Laboratory Inc. 
4901 Hawkins Rd. NE, Suite D 
Albuquerque, NM 87109 

Dear Mr. Freeman 

The Drinking Water Bureau of the New Mexico Environment Department (NMED-DWB) has 
received and reviewed your Nelap certification /accreditation information from the state of 
Oregon, The documentation is acceptable and your New Mexico certification is now valid 
through February 29, 2009. 

This certification is to perform drinking water analysis in compliance with the Federal Safe 
Drinking Water Act, pursuant 40CFR Part 141, and the New Mexico Environment Department 
Drinking Water Regulations for the Primary Regulated contaminants, including Contaminants in 
as listed in your Oregon Scope Accreditation. 

You must advise NMED-DWB of any change in your accreditation by the State of Oregon and 
continue to provide this office with performance evaluation results. You are.aiso requmsd to 
provide evidence of renewal of accreditation by the state of Oregon to continue certification past 
February 29, 2009. 

Laboratories certified by the New Mexico can be purged from the list i f there is no evidence that 
they are performing drinking water compliance samples analysis for public water supply systems 
in New Mexico. 

IF you have any questions or require additional information, please contact me at 505-476-8635. 

Sincerely, 



Chavez , Car l J , EMNRD 

Sent 
To: 
Cc: 
Subject: 
Attachments: 

From: Chavez, Carl J, EMNRD 
Thursday, November 19, 2009 7:45 AM 
'Bob Patterson'; 'Dan Gibson'; 'Schmaltz, Randy'; 'Moore, Darrell'; 'Lackey, Johnny' 
Sanchez, Daniel J., EMNRD; VonGonten, Glenn, EMNRD; Griswold, Jim, EMNRD 
UIC Class I Disposal Well Annual Report Schedule for Submittal & Content REMINDER- 2010 
Class I Disposal Well Annual ReportTracking2010.xls; 19.15.11 NMAC.doc 

Gentlemen: 

Good morning. You may recall an e-mail message from me this past Summer alerting you to the reporting provision of 
your current discharge permit (permit) and how the New Mexico Oil Conservation Division (OCD) is stepping up its efforts 
to track reporting under issued permits. 

Please find attached a spreadsheet listing the dates that OCD expects to receive your Annual Reports and/or any 
reporting requirements from your permit. If you are an operator with limited reporting requirements based on your permit, 
you are welcome to follow the format and content required from more recent permit renewals issued by the OCD, which 
are more comprehensive and constitute a report, Any renewed permits will likely require similar content anyway. 

You will notice that a Hyjr|fien SulfideContingency Plaij (CP) (see attached 19.15.11 NMAC Regulations) has been 
written into a couple of new Navajo Refining Company permits. This regulation became effective on December 1, 2008 
and applies to any facility or well where the hydrogen sulfide concentration is at or greater than 100 ppm. Consequently, 
if your facilities meet or exceed this concentration, you are required to have an H2S CP for your facility regardless of 
whether the OCD has required it in your permit. The OCD believes that all UIC Class I Disposal Well Facilities require an 
H2S CP; therefore, the OCD is requesting your H2S CP(s) by Wednesday, March 31, 2010, unless a different date for 
submittal is specified in your permit. Also, if you are an operator with multiple wells, you may develop one CP, but you 
must address each well location with site specific details in that one CP. 

Please plan on meeting the Annual Report submittal dates in January of 2010 as failure to submit the report will constitute 
a violation under the Federal Underground Injection Control (UIC) Program and reporting to the United States 
Environmental Protection Agency, which could result in the shut-in and/or plug and abandonment of your Class I disposal 
well. Failure to meet the H2S CP requirement may also result in the shut-in of your well operations; consequently, the 
OCD is hopeful you will satisfy the regulations pertaining to this deadly gas. 

Please contact me if you have questions. Thank you in advance for your cooperation in this matter. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

CC: UIC Class I Well File "Annual Reporting" and "H2S Contingency Plan" 

l 



I v . i s t • i < 

5 > l a S 

n i l ! 
C V 2 O rS 

VV3 O 

0 B .a 

i l l 

111 

I i 1 
' 5 

Ife 

-2 E 

li * e 

I 13 

3 E Et 
= s s 
> i S 

2 -5 g .2 

•E > E S ,S 

.a a Ei > E 

1.1 
§ S H i ? 
i f 111 
a o = = § 

111 E I 

S & S - s 

G q CT O 

I l l s 

81 I I 

SJ 3 J § 0 

CJ ^ 3 -C o 
S O = '£ 

CJ « CU — 

0. Z ,S * -3 ' 
» 3 S3 2 ? ; 
" ? i a 5 ' 8 i - = 0 

O O G C 

ji " 
S 3 K 

-a •-> 3 © _ c U -= o 

g i 11 -g 

I a f I g 
a 2 8 J g 

1 a I s i 
J H I s§ s 

1 I M 

I I r 

s :I 
•3 S 
<s = 
s CJ 
— -o 

5 s §. 
5 5 ; 

v# -a: 
= .2 • 

3 = I g 
H ' 3 t i - vy c;. 

h * u c j c j 

I i 2 o 

o 1 

-

< 

o -\s 

- a 
3 



Chavez, Carl J , EMNRD 

Subject: 
Attachments: 

Sent: 
To: 
Cc: 

From: Chavez, Carl J, EMNRD 
Thursday, November 19, 2009 7:45 AM 
'Bob Patterson'; 'Dan Gibson'; 'Schmaltz, Randy'; 'Moore, Darrell'; 'Lackey, Johnny' 
Sanchez, Daniel J., EMNRD; VonGonten, Glenn, EMNRD; Griswold, Jim, EMNRD 
UIC Class I Disposal Well Annual Report Schedule for Submittal & Content REMINDER- 2010 
Class I Disposal Well Annual Report Tracking 2010.xls; 19.15.11 NMAC.doc 

Gentlemen: 

Good morning. You may recall an e-mail message from me this past Summer alerting you to the reporting provision of 
your current discharge permit (permit) and how the New Mexico Oil Conservation Division (OCD) is stepping up its efforts 
to track reporting under issued permits. 

Please find attached a spreadsheet listing the dates that OCD expects to receive your Annual Reports and/or any 
reporting requirements from your permit. If you are an operator with limited reporting requirements based on your permit, 
you are welcome to follow the format and content required from more recent permit renewals issued by the OCD, which 
are more comprehensive and constitute a report, Any renewed permits will likely require similar content anyway. 

You will notice that a Hydrogen Sulfide Contingency Plan (CP) (see attached 19.15.11 NMAC Regulations) has been 
written into a couple of new Navajo Refining Company permits. This regulation became effective on December 1, 2008 
and applies to any facility or well where the hydrogen sulfide concentration is at or greater than 100 ppm. Consequently, 
if your facilities meet or exceed this concentration, you are required to have an H2S CP for your facility regardless of 
whether the OCD has required it in your permit. The OCD believes that all UIC Class I Disposal Well Facilities require an 
H2S CP; therefore, the OCD is requesting your H2S CP(s) by Wednesday, March 31, 2010, unless a different date for 
submittal is specified in your permit. Also, if you are an operator with multiple wells, you may develop one CP, but you 
must address each well location with site specific details in that one CP. 

Please plan on meeting the Annual Report submittal dates in January of 2010 as failure to submit the report will constitute 
a violation under the Federal Underground Injection Control (UIC) Program and reporting to the United States 
Environmental Protection Agency, which could result in the shut-in and/or plug and abandonment of your Class I disposal 
well. Failure to meet the H2S CP requirement may also result in the shut-in of your well operations; consequently, the 
OCD is hopeful you will satisfy the regulations pertaining to this deadly gas. 

Please contact me if you have questions. Thank you in advance for your cooperation in this matter. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

CC: UIC Class I Well File "Annual Reporting" and "H2S Contingency Plan" 
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Chavez , Carl J , EMNRD 

From: 
Sent: 
To: 

Cc: 
Subject: 

Chavez, Carl J, EMNRD 
Friday, September 25, 2009 3:05 PM 
'Bob Patterson'; 'lmolleur@keyenergy.com'; 'Schmaltz, Randy'; DARRELL MOORE; Lackey, 
Johnny 
Sanchez, Daniel J., EMNRD; Jones, William V., EMNRD; VonGonten, Glenn, EMNRD 
New Mexico Oil Conservation Division Class I (non-hazardous) Disposal Well Operator 
Notice-QUARTERLY & ANNUAL REPORTING 

Gentlemen: 

Re: UIC Class I Disposal Well Quarterly and Annual Reporting 

You are receiving this message because you are currently operating a Underground Injection Control (UIC) Class I (non-
hazardous) Disposal Well in New Mexico under an Oil Conservation Division (OCD) Discharge Permit. You may be 
aware of the most recent events related to OCD Class III Wells in New Mexico and can find out more by visiting the 
OCD's Brine Well Webpage at http://www.emnrd.state.nm.us/OCD/brinewells.htm and OCD Brine Well Work Group 
Website at http://ocdimaqe.emnrd.state.nm.us/imaginq/AEOrderFileView.aspx?appNo=pCJC0906359521. 

The OCD is writing to inform you that it will be monitoring more closely the receipt of your "Quarterly Reports" and "Annual 
Reports" required under the applicable section(s) of your OCD Discharge Permit. After reexamining our UIC Program 
subsequent to the UIC Class III Solution Mining Wells that collapsed in July and November of 2008, the OCD identified 
that it has been deficient in tracking reporting obligations in the past; however, the OCD has recently upgraded its online 
electronic system to better track operators who are not meeting the reporting requirements as specified in their OCD 
Discharge Permits. Please plan on submitting reports with required information by the date specified in your discharge 
permit. Operators undergoing permit renewal will notice changes to the OCD's discharge permit, which will include 
"Annual Reports" in addition to the Quarterly Reporting requirement(s). 

To access your OCD Discharge Permit Online for the date of submittal and required contents of the report(s), please go to 
OCD Online at http://ocdimaqe.emnrd.state.nm.us/imaqing/AEOrderCriteria.aspx (enter "Order Type" as UICI and your 
"Order Number"). The OCD has placed a "Quarterly Reporting" and "Annual Reports" thumbnails into each of your online 
well files and will be scanning all received reports into them upon receipt from now on. 

If you have been delinquent in submitting your Quarterly (more recent permits require Annual Reports), a historical review 
of your production or disposal records will be required in order to provide cumulative injection or disposal information in 
this year's report. 

Please contact me if you have questions or need assistance. 

Thank you in advance for your cooperation in this matter. 

Copy: Class I (non-hazardous) Disposal Well Files UICI- 5, 9, 8, 8-1 & 8-0 (Quarterly Reporting & Annual Reports) 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 
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