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Refining 

ENTEHQ 
GALLUP REFINERY 

CERTIFIED MAIL: 7008 2810 0000 4726 1673 

October 16, 2009 

New Mexico Environmental Department (NMED) 
Hazardous Waste Bureau (HWB) 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505 
Attention: Ms Hope Monzeglio 

New Mexico Energy Minerals and Natural Resources Department 
New Mexico Oil Conservation Division (NMOCD) 
1220 South Saint Francis Drive 
Santa Fe, New Mexico 87505 
Attn: Mr. Carl J. Chavez 

Reference: API OVERFLOW on SEPTEMBER 5, 2009 

Dear Ms Monzeglio and Mr. Chavez; 

Please accept the following letter in response to a letter from Ms Hope Monzeglio of the New 
Mexico Environmental Department (NMED) (Hazardous Waste Bureau (HWB) (September 15, 
2009) that references an API overflow which occurred on Saturday, September 5, 2009. 

The following information shall address describing the nature of the event leading to and causes of 
the overflow event, remedial actions that were taken, and corrective action made to the API area in 
order to prevent future occurrence. Diagrams have been included in order to provide a visual 
reference of the API area, extent of contamination, and to aid in a better understanding of the event. 
(Refer to "API & Aeration Lagoon Diagram") Also enclosed are Release Notification Forms (C-
141) (Initial and Final) Reports, NMEDCorrespondence (letters and e-mails), API Overflow 
Summary, API Sampling Plan with a Laboratory Data Summary and Hall Environmental 
Laboratory Analysis, and NMED Soil Screening Levels (Table A-1) for your reference and 
convenience. 

I. THE INCIDENT- "DESCRIPTION AND CAUSES OF OVERFLOW EVENT": (Refer to 
"API & AERATION LAGOON DIAGRAM") 

On Saturday, September 5, 2009 at 1215 hours, a heavy rain and thunderstorms passed over the 
facility. It began raining heavily for about 20 to 30 minutes. At 1245 hours, the API began to 
overflow into an above ground Baker Tank that is located near the new API and is used for 
overflow during upset or excessive rain conditions. The API Operator began pumping from the new 
API to T -1 05/T -107 in order to divert as much water as possible from the new API. The rain 
slacked off from a heavy to light intensity. At 1245 hours due to continued excessive rain, the new 
API (both East and West) Bays began overflowing from the top hatches of and from two overflow 
spouts (located on the north end of the API). 
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The Environmental Department/Qualified Individual (QI) was notified at 1320 hours. The QI 
arrived on site at 1410 hours during the storm event. At the time of QI arrival, response personnel 
were in the process of simultaneous containment and remedial activities in order to minimize any 
environmental impact. 

At approximately 1600 hrs, a second rain event began due to another thunderstorm cell passing over 
the facility. At approximately 1830 to 1900 hrs the new API began to overflow in the same manner 
as described previously due to excessive stormwater. The overflow during this second thunderstorm 
also lasted for about an hour. The total rainfall during these incidents was about 1.6 inches based on 
the Process Area rain gauge. The total estimated time of the overflows of both events was 
approximately two (2) hours. 

Under normal conditions, the API can handle a minor storm event. However, during this rain event, 
the API began to fill to an overflow condition because the rainfall intensity was greater than the 
design flow for the new API. As the rainfall intensity and flow volume increased during these two 
events, the process and stormwater quantity exceeded the design capacity of the new API Units 
causing water to be forced out of the top hatches and of the overflow spouts. 

During this storm event, the API overflow was concentrated around the new API and Baker 
overflow tank containment area due to the increased height of the roadway construction as a result 
of prior modification activities. The berm that was created due to previous road maintenance 
separated any overflow coming from the API area from reaching Aeration Lagoon # 1. Also, some 
API overflow went along the backside of the new API into the API overflow Baker frac tank 
containment area. The overflow was either isolated around the new API area or contained in the 
API overflow tank containment area. As a result of this storm event, oil or oily sheen was found 
around the API area and the API overflow tank containment area. 

The total volume released to the environment was based on the best engineering methodology 
available and the information supplied by on-site personnel. The methodology utilized for this 
determination will be discussed below under a separate category. 

II. THE VOLUME OF OVERFLOW and HOW IT WAS DETERMINED- "QUANTITY 
ESTIMATION AND BEST ENGINEERING METHODOLOGY" (Refer to "API OVERFLOW 
SUMMARY") 

The quantification of the amount of API overflow was determined using various methodologies and 
Best Engineering Practices available during this event. These methodologies and Best Engineering 
Practices were used in order to make a reasonable quantification that included such items as 
conversations with facility personnel, vacuum truck logs, available diagrams or drawings, best 
approximations or assumptions at the time of the event, and any available data records collected 
during and after this event. A combination of these methods had to be used in order to make a 
reasonable determination or estimation of the volumes from the API overflow. 

Various engineering principles that were used in order to make a reasonable quantification included 
material balance (flow in =flow out) in conjunction with basic hydrologic principles. First, an 
approximation or assumption ofthe amount of"oil" on the API at any given time was used. The 
quantity of oil can be exaggerated due to the inability of being able to open the API at any given 
time in order to ascertain an accurate measurement of its level. This level or quantity was assumed 
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to be released out of the API at the time of overflow. This assumption probably was an over 
estimation of the actual quantity of oil that was in the API at the time of overflow and that was 
actually released. It was assumed that the entire quantity of oil as determined above was actually 
released from the API. Next, a material balance was used to determine the required flow into and 
out of the API at the time of the overflow. One of the elements of the material balance requires 
rainfall and Process Unit run off data in order to ascertain flow input to the API based on hydrologic 
principles. 

It was estimated that a total of 6.6 bbls of oil was discharged to the ground at the termination of the 
API overflow. Approximately 4.6 bbls of oil was recovered as a result of the vacuum truck 
remediation during this event. There was approximately 2 bbls that was not recovered or not 
accounted for in the calculations based on the information available. These values are approximated 
based on material balance and other engineering principles and are as accurate as the available 
known information. 

Vacuum truck data was used in the determination of oil and oil/water mixture volumes at the time 
of the overflow. A vacuum truck log was used to determine the amount of oil/water mixture 
recovered. The amount of oil (percentage) in the API at the time of the overflow was applied to this 
mixture in order to quantify or estimate the quantity of oil recovered. It was determined that 
approximately 1320 bbls of the oily/water mixture was recovered from the vacuum truck operation 
based on the number of loads retrieved and from a known quantity per load. The amount of oil 
recovered from this operation was found to be approximately 4.6 bbls based on information 
supplied by the vacuum truck operators, API Area Operator, and best engineering methodology. 

A summary of the incident using applicable methodologies for volume calculations are indicated 
below (Refer to "API Overflow Summary" Spreadsheet as enclosed): 

Qty of Oil in API at time of Incident: 
Qty of Oil from Process Unit at time of Incident: 
Qty of Oil from Baker Tank Containment: 
Qty of Oil Transferred to T -1 051107: 

- Qty of Oil Recovered (Vacuum Truck): 

TOTAL (OIL RELEASED to the ENVIRONMENT) 
Qty Oil Recovered (Vacuum Truck) 
Oil Discharged to the Environment (Oil Not Recovered) 

1.8 bbls 
1.3 bbls 
2.6 bbls 
0.9 bbls 

- 4.6 bbls 

6.6 bbls 
4.6 bbls 
2.0 bbls 

The Oil discharged to the environment was based on the calculations from available information 
and could not be determined at a more accurate value. Operation personnel removed as much oil as 
possible during the cleanup operation. The remainder of the oil was removed in the clay as part of 
the remediation project. 

III. CLEANUP ACTIVITIES- "REMEDIAL ACTIVITIES/ CLEANUP OPERATIONS": 
(Refer to "API & AERATION LAGOON DIAGRAM") 

Cleanup operations were immediately initiated after the first rain cell passed over the facility in 
order to minimize the environmental impact. Western Refining recently purchased a vacuum truck 
for onsite use instead of utilizing outside contractor equipment and their personnel. After the first 
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rain cell passed over the facility, the vacuum truck was immediately deployed in order to begin 
vacuuming up any oil/water liquids from the affected areas as a part of initial cleanup efforts. 

Maintenance also began soil remediation around the API, Baker Tank, and associated areas by 
removing approximately 1 to 2 inches of contaminated top soils, any contaminated vegetation, and 
rock with a back-hoe or shovels as required. Cleanup and remedial activities terminated on 
September 14, 2009. After completion of all remedial activities, the Refinery Environmental 
Department proceeded to collect ten (10) core samples of the material in the area of potential 
contamination. 

IV. HAZARDOUS WASTE POTENTIALLY RELEASED TO THE ENVORNMENT- (Refer 
to "HALL ENVIRONMENT LABORATORY DATA SUMMARY", and "HALL 
ENVIRONMENTAL LABORATORY DATA REPORTS", and "NMED SOIL SCREENING 
LEVEL (Table A-1)" as Enclosure)-

Hall Environmental Laboratories analyzed the ten (10) core samples. After remediation ofthe 
overflow was completed, samples were collected on September 16, 2009. Final analysis was 
received on October 8, 2009. The data from these samples were put on an excel spreadsheet in order 
to provide a comparison of data points in order to compare against the New Mexico Environmental 
Department- Hazardous Waste Bureau (NMED-HWB) Industrial Soil Screening Levels for Cleanup 
Operations. The comparison between actual analytical and the Industrial Soil Cleaning Levels as 
established by the New Mexico Environmental Department- Hazardous Waste Bureau (NMED
HWB), clearly reflect that our soil cleanup was complete and that there was minimal environmental 
impact. However, as the regulations specify, this cleanup material will by definition, be classified as 
a Hazardous Waste (Specific and Non-Specific Sources) (K051, F037, F038) for disposal purposes. 

V. DEMONSTRATION OF SUSESSFUL SPILL CLEANUP- LABORATORY DATA 
ANALYSIS (Refer to HALL ENVIRONMENT LABORATORY DATA SUMMARY, and HALL 
ENVIRONMENTAL LAB ORA TORY DATA REPORTS, and NMED SOIL SCREENING 
LEVEL (Table A-1) as Enclosure) 

A "Sampling Plan" was first devised as directed by the New Mexico Environmental Department
Hazardous Waste Bureau (NMED-HWB) in response to the letter of September 15,2009. The 
Environmental Department proceeded to collect ten ( 1 0) core samples of the material in the area of 
potential contamination on September 17, 2009. These ten (10) soil samples were then submitted to 
Hall Environmental Laboratories to be analyzed for the following parameters: RCI, RCRA Eight (8) 
Metals, Total Petroleum Hydrocarbon (TPH) using Method 8015B to include Gasoline Range 
Organics (GRO) and Diesel Range Organics (DRO), Total Volatile Organic Compounds (Total 
VOC) using Method 8260.1n addition, if the DRO was greater that 200 ppm, the lab was instructed 
to perform semi-volatile organic analysis using Method 8270 as directed by the Agency. Please note 
that Method 8270 for semi-volatiles was run for all ten (1 0) samples instead of just the ones with a 
DRO greater than 200 ppm. 

Final data from Hall Environmental Laboratory (date of collection: 9/17/2009) was received on all 
ten (10) core sample points on October 9, 2009. A Hall Environmental Laboratory Data Summary is 
enclosed for the Agency's convenience and as matter of reference. 
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Laboratory data was first put on an Excel Spreadsheet for a more convenient format and 
comparison. Also, the NMED Soil Screen Levels (Soil Cleanup Levels) for Industrial Facilities 
(2006) were included on the same spreadsheet. Next, a comparison was performed between the 
analytical data and the NMED Soil Screen Levels to determine if further remedial action would be 
required or necessary. Based on this comparison from Hall Laboratory Data and the NMED Soil 
Screening Cleanup Levels, it was determined that "no further action" or "cleanup efforts" would be 
necessary or required. After all remediation and sampling was completed, the API area was again 
covered with clean limestone. 

VI. DISPOSAL ACTIVITIES 
The soil cleanup material will be shipped off for disposal in a roll-off box as Hazardous Listed 
Waste (Specific and Non-Specific Sources) (K051, F037, F038). The quantity that was actually 
remediated during this cleanup was approximately 20 to 30 cubic yards. This material will then be 
shipped by Rinchem to an approved landfill for proper disposal in accordance with our Oil 
Conservation Division (OCD) Permit(# GW-032) and in accordance with all applicable Federal, 
and State regulations. 

VII. STEPS TO IMPLEMENT TO ENSURE THAT OVERFLOWS TO API SEPARATOR 
DO NOT CONTINUE TO OCCUR 

All modifications and upgrades to the API area were identified after the spill of June 10, 2009 and 
completed. Both bays to the API were in service and fully operational at the time of the API 
overflow on September 5, 2009. 

The API under both current and past operations has been subject to various overflow condition 
during excessive rain events. Western Refining has continually improved the API and surrounding 
areas in order to minimize possible future occurrences. 

The API performance has had overflow issues during the past that may be attributed to several key 
issues. Some of these performance issues are as follows: 

Mechanical Issues: 
1. Level Indicator Failure- controls the back-up pumps at the API outlet 
2. Pump Issues- cavitations, loss of suction, or blocked lines on the discharge side of the pump 

Forces ofNature: (Force Majeure) 
Unannounced storm events that inundate the API System; i.e. storm surges (flow into 
the API System) exceeds the design capacity of the API 

The first two (2) mechanical issues have been resolved. All overflows are routed to a Baker Tank to 
be pumped out via an on-site vacuum truck. The aqueous portion of this material is later sent back 
to the sewer system which eventually will be rerouted back through the API System. At the time of 
the September 5, 2009API overflow, all systems were operating at optimal capacity. 

Force of Nature or a Force Majeure is problematic for our current API System due to the design 
flow characteristics. The API (both East and West Bays) have an accumulated rating of 500 gpm 
(design performance). During an excessive rain event or storm surge such as the one that occurred 
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on September 5, 2009, the API was inundated with stormwater that exceeded its design capacity. 
Therefore, the API began overflowing. 

Western Refining is in the design phase of a new "Stormwater Diversion Project" in order to 
provide relief from unexpected or inundated stormwater discharges to the API System. This project 
will be composed of two (2) Stormwater Diversion Tanks (T-27 and T-28). This new system will 
connect directly into the current stormwater system in order to divert stormwater away from the Old 
API into Tanks (T-27 and T-28). A new twenty-four inch (24") pipe will connect the old system to 
the Stormwater Diversion Tanks (T-27 and T-28) The stormwater will be pumped from the 
diversion tanks (T-27 and T-28) to the new API. 

If you require additional information concerning this matter, please contact me at ( 505) 722-0258. 

Beck Larsen-CHMM, REM 
Environmental Engineer 
Western Refining (Southwest) (Gallup Refinery) 

Enc: API & Aeration Lagoon Area Diagram 
OCD (Release Notification and Corrective Action, C-141 (Initial) & Final Reports 
NMED Correspondence (letter of September 15, 2009), (e-mail of September 10, 2009) 
API Overflow Summary for September 5, 2009 
API Sampling Plan, Hall Environmental Laboratory Data Summary, Hall Environmental 

Laboratory Data Reports (Sampled on September 16, 2009) 
NMED Soil Screening Levels (Table A-1) 

Cc: Mr. Mark Turri, Western Refining (Southwest), Refinery Manager 
Mr. Ed Riege, Western Refining (Southwest), Environmental Manager) 
File 
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BILL RICHARDSON 
Governor 

DIANE DEN ISH 
Lieutenant Governor 
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f)~(j ~~~ NEW MEXICO 
I~\ ll, ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 

www.nmenv.state.nm.us 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

September 15, 2009 

Mr. Ed Riege 
Environmental Superintendent 
Western Refining, Southwest Inc., 
Gallup Refinery 
Route 3 Box 7 
Gallup, New Mexico 87301 

Mr. Beck Larsen 
Environmental Engineer 
Western Refining, Southwest Inc., 
Gallup Refinery 
Route 3 Box 7 
Gallup, New Mexico 87301 

SUBJECT: FORMAL REPORT SUBMITTAL TO THE 
SEPTEMBER 5, 2009 API SEPARATOR OVERFLOW 

RON CURRY 
Secretary 

JON GOLDSTEIN 
Deputy Secretary 

WESTERN REFINING, SOUTHWEST INC., GALLUP REFINERY 
EPA ID NO. NMD000333211 
HWB-GRCC-MISC 

Dear Messrs Riege and Larsen: 

The New Mexico Environment Department (NMED) requires Western Refining Southwest Inc., 
Gallup Refinery (the Permittee) to submit a formal report summarizing the events and actions 
taken to address the API separator overflow which occurred on September 5, 2009. This spill 
released K051, F03 8, and potentially DO 18 hazardous wastes into the environment. As a 
reminder, the Permittee must comply with Section II.F.2 (Twenty-four Hour Reporting) of the 
Post-Closure Care Permit which can be found using the following link: 
http://www.nmenv.state.nm.uslhwb/giant/GRC-C%20PCC%20PERMIT.pdf. 

The Pennittee met the 24-hour oral reporting requirements by contacting Steve Connolly, the 
NMED Incident Response Coordinator. When reporting all future spills, the facility may 
continue to contact Steve Connolly; however, the Permittee must also contact the Project Leader 
for Gallup (Hope Monzeglio) of the Hazardous Waste Bureau. 
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Distriot I 
I 625 N. French Dr., Hobbs, NM 88240 
District II 
130I W. Grand Avenue, Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State ofNew Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Release Notification and Corrective Action 

Form C-141 
Revised October I 0, 2003 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule I 16 on back 
side of form 

OPERA TOR D Initial Report [8::1 Final Report 
Name of Company Western Refining-Southwest Contact Beck Larsen 
Address I-40/Exit 39, Jamestown, NM 87347 Telephone No.(505) 722-0258 
Facility Name Gallup Refinery Facility Type Refinery 

Surface Owner Mineral Owner Lease No. 

LOCATION OF RELEASE 
Unit Letter Section Township Range Feet from the North/South Line Feet from the East/West Line County 

28 15N 15W McKinley 

Latitude_35° 29'030"_ Longitude_l08° 24'040''_ 

NATURE OF RELEASE 
Type of Release Volume of Release Volume Recovered 

API Overflow 6.6 bbls (oil) 5.5 bbls (oil) (estimated) 
Source of Release API UNIT Date and Hour of Occurrence Date and Hour of Discovery 

9/05/2009; 1215 hrs I 1830 hrs 9/05/2009; 1215 hrs I 1830 hrs 
Was Immediate Notice Given? IfYES, To Whom? 

IZJ Yes D No D Not Required OCD& NMED 

By Whom? Beck Larsen Date and Hour 9/06/2009 I I 750 hrs 
Was a Watercourse Reached? If YES, Volume Impacting the Watercourse. 

D Yes IZI No 

If a Watercourse was Impacted, Describe Fully.* 

Describe Cause ofProblem and Remedial Action Taken.* 
On Saturday, September 5, at about 1200 to 1230 hrs, a heavy rain and thunderstorms passed over the facility. It began raining 
heavily for about 20 to 30 minutes. At 1220 hrs the new API began to overflow into the Baker Frac Tank. The rain slacked off 
from a heavy to a moderate to light. At 1245 hrs the new API (East and West) Bays began to overflow due to the excessive rain. 
The API continued to overflow for about an hour. At 1800 hrs once again, a second rain event began due to a secondary 
thunderstorm cell passing over the facility. The new API began to overflow a second time for an hour due to excess stormwater. 
The total overflow for both events was approximately 2 hours. A total rainfall for both events was approximately 1.6 inches. 

Describe Area Affected and Cleanup Action Taken.* 
Cleanup efforts began immediately on September 5, 2009 during the rain event using a vacuum truck. Maintenance and Contract 
personnel began cleaning up the any aqueous/oily portion of overflow contamination and any contaminated soil and rock debris 
surrounding the API area. Personnel conduct cleanup of areas such as depressions or other conveyances adjacent to the API area 
that any contamination may or did spread. After immediate cleanup efforts were completed, all contaminated material were put 
into a roll-off box to be tested (analyzed by an outside lab), prior to shipment off site for disposal to an approved facility. Contract 
personnel delivered and spread new gravel and rock material around the API area. Final cleanup of this area was completed on or 
about September 11-14,2009. 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or tile certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C- I 41 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-14 I report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or regulations. 

(d; ~_; OIL CONSERVATION DIVISION 
Signature: ~~ ..... -,, ,_ ... 

Approved by District Supervisor: 
Printed Name: Beck Larsen 
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Title: Environmental Engineer Approval Date: I Expiration Date: 

E-mail Address: Thurman.larsen@lwnr.com Conditions of Approval: 
Attached D 

Date: 10116/2009 Phone: (505) 722-0258 .. *Attach AdditiOnal Sheets IfNecessary 
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District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
1301 W. Grand Avenue, Artesia, NM 88210 
District Ill 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State ofNew Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Release Notification and Corrective Action 

Form C-141 
Revised October I 0, 2003 

Submit 2 Copies to appropriate 
District Office in accordance 

with Rule 116 on back 
side of form 

OPERATOR C8J Initial Report D Final Report 
Name of Company Western Refining-Southwest Contact Beck Larsen 
Address I-40/Exit 39, Jamestown, NM 87347 Telephone No.(505) 722-0258 
Facility Name Gallup Refinery Facility Type Refinery 

I Surface Owner I Mineral Owner Lease No. 

LOCATION OF RELEASE 
Unit Letter Section Township Range Feet from the North/South Line Feet from the East/West Line County 

28 15N 15W McKinley 

Latitude_35° 29'030"_ Longitude_i08° 24'040"_ 

NATURE OF RELEASE 
Type ofRe1ease Volume of Release Volume Recovered 

API Overflow 6.5 bbls (oil) 5.5 bbls (oil) (estimated) 
Source of Release API UNIT Date and Hour of Occurrence Date and Hour of Discovery 

9/05/2009; 1215 hrs I 1830 hrs 9/05/2009; 1215 hrs I 1830 hrs 
Was Immediate Notice Given? If YES, To Whom? 

IZI Yes 0 No 0 Not Required OCD&NMED 

By Whom? Beck Larsen Date and Hour 9/06/2009 I 1750 hrs 
Was a Watercourse Reached? If YES, Volume Impacting the Watercourse. 

0 Yes IZI No 

If a Watercourse was Impacted, Describe Fully.* 

' .. 
Describe Cause of Problem and Remedial Action Taken.* 
On Saturday, September 5 at approximately 1143 hrs, Off-site personnel began bypassing filters and weir box in preparation for a 
possible rain event. At about 1200 to 1230 hrs, Saturday, September, 5, 2009, a heavy rain and thunderstorms passed over the 
facility. It began raining heavily for about 20 to 30 minutes. At 1220 hrs the new API began to overflow into the Baker Frac Tank. 
The API Operators began pumping from the new API to T -1 05/T -107 in order to remove as much water as possible from the API. 
The rain slacked off from a heavy to a moderate to light. At 1245 hrs the new API (East and West) Bays began to overflow due to 
the excessive rain. The API continued to overflow for about an hour. At 1800 hrs a second rain event began due to a secondary 
thunderstorm cell passing over the facility. Once again, the new API began to overflow a second time for an hour due to excess 
stormwater. The total overflow for both events was approximately 2 hours. A total rainfall for both events was approximately 1.6 
inches. 

Describe Area Affected and Cleanup Action Taken.* 
Cleanup efforts began immediately on September 5, 2009 during the rain event using a vacuum truck. Maintenance and Contract 
personnel began cleaning up the any aqueous/oily portion of overflow contamination and any contaminated soil and rock debris 
surrounding the API area. Personnel conduct cleanup of areas such as depressions or other conveyances adjacent to the API area 
that any contamination may or did spread. After immediate cleanup efforts were completed, all contaminated material were put 
into a roll-off box to be tested (analyzed by an outside lab), prior to shipment off site for disposal to an approved facility. Contract 
personnel delivered and spread new gravel and rock material around the API area. Final cleanup of this area was completed on or 
about September 1 0, 2009. 

I hereby certifY that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report" does not relieve the operator of liability 
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health 
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other 
federal, state, or local laws and/or n:gulations. 
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____....., ,, 
"'')""' 

~/ OIL CONfJ.V ATION DIVISION 
Signature: I rq~ ... ...----

'-""' 
Approved by District Supervisor: 

Printed Name: Beck Larsen 

Title: Environmental Engineer Approval Date: I Expiration Date: 

E-mail Address: Thurman.larsen@wnr.com Conditions of Approval: 
Attached 0 

Date: 7/21/2009 Phone: (505) 722-0258 .. 
*Attach AdditiOnal Sheets If Necessary 
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API OVERFLOW SUMMARY (September 5, 2009) 

API AREA 
API Overflow Volume (0/W) MIXTURE= 
API Oil/Water Ratio for API= 
Qty of OILinAPiafTime oflncldent= 
Qty of Water In API at Time of Incident= 

FLOW FLOW VOLUME FROM PROCESS UNIT SLAB 
Qty of 0/W FROM PROCESS UNIT SLAB= 
0/W Ratio for Process Unit Flow= 
QTVorOILfrom PROCESS-UNITatTime of-Incident= 
QTY of WATER from PROCESS UNIT at Time of Incident= 

BAKER TANK CONTAINMENT AREA 
Qty of 0/W Mixture Recovered 
0/W Ratio for Baker Tank Containment Area= 
QTY of OIL from BAKER TANK CONTAINMENT AREA at Time of Incident= 
QTY of WATER from BAKER TANK CONTAINMENT AREA at Time of Incident= 

TRANSFER TANK (T-105/T-107) 
Qty of 0/W Mixture Transferred to T-105 (Based on T-107 Gauge) 
0/W Ratio T-105 
QTY of Oil Transferred to T-106= 
QTY of Water Transferred to T -1 06= 

TOTAL 0/W Recovered= 
0/W Ratio= 
Qty of Oil Recovered 

of Water Recovered 

TOTAL VOLUMES 
API AREA 

VACUUM TRUCK RECOVERY 

FLOW FLOW VOLUME FROM PROCESS UNIT SLAB 
BAKER TANK CONTAINMENT AREA 
TRANSFER TANK (T-105/T-107) 
VACUUM TRUCK RECOVERY (-) 

239.142554 bbls 
0.00744048 

1.8 bbls 
237.3 bbls 

16179.2637 bbls 
0.00348016 

1.3 bbls 
16178.0 bbls 

354.96801 bbls 
0.00744048 

2~6- bbls 

362.4 bbls 

117.000 bbls 
0.00744048 

o:9-blils 
116.1 bbls 

1320 bbls 
0.00348016 

4[6-libls 
1316.4 bbls 

Oil (bbls) 
1.8 
1.3 
2.6 
0.9 
4.6 

Oil (gal) 
75.6 
54.6 

109.2 
37.8 

193.2 

277.200 
193.200 
84.000 

(Full Capacity of API at time of Incident) 

= 
= 

= 

= 
= 

= 
= 

= 
= 
= 
= 

76.6 gallons 
9966.6 gallons 

64.6 gallons 
679476.0 gallons 

109~2 gallons 
14800.8 gallons 

37~8gallons 
4876.2 gallons 

55440 gallons 

Water (bbls) Water (gal) 
237.3 9966.6 

16178.0 679476.0 
352.4 14800.8 
116.1 4876.2 

1315.4 55246.8 

16883.8 709119.6 
1315.4 55246.8 

15568.4 653872.8 
15568.4 653872.8 

NOTE: The following calculations are based on the Best Engineering Practices using Material Balance Techniques, Manning Calculations 
in order to determine Volumes, flows, etc. The values are over extimated based on all known available information. 



HALL ENVIRONMENTAL LABORATORY DATA SUMMARY 
(API Spill on 09/05/09) 

Sample ID: 
MAXIMUM 

NMEDSOIL 
ANALYTES SCREENING CLEANUP 

Units API-N-1 API-E-2 API-E-3 API-E-4 API-W-5 API-W-6 BKT-E-7 BKT-S-8 BKT-W-9 RO 20830 CONTAMINATION 
LEVELS STATUS 

FOUND 
(mg/Kg) 

-
ORO mg/Kg L 300 11000 470 6800 670 370 150 1000 180 -· 960 11000 N/A O.K.I 
MRO mg/Kg 110 670 160 79 54 670 N/A O.K.I 
GRO mg/Kg 360 25 370 33 370 N/A O.K. I 
lgnibility deg F >200 >200 >200 >200 >200 >200 >200 >200 >200 >200 0 N/A O.K.I 
Corrosivity s.u. 7.59 8.41 8.55 8.58 8.02 8.02 7.61 8.17 8.55 7.59 8.58 N/A O.K.I 
Reactivity (CN) mg/Kg 0 N/A O.K.I 
Reactivity (S) mg/Kg 0 N/A O.K.I 

METALS 
As mg/Kg 0 

~ 

17.7 d 
Ba mg/Kg 524 599 366 459 410 389 313 483 462 364 599 100000 O.K.I 
Cd mg/Kg 0 564 O.K.I 
Cr mg/Kg 39 20 NO 51 14 11 7 12 9 11 51 100000 O.K.I - -Pb mg/Kg 6 6 800 O.K.I -
Hg mg/Kg 0 100000 O.K.I 
Se mg/Kg 0 568 O.K.I 
Ag mg/Kg 0 568 O.K.I 

VOLATILES 
-~ 

Toluene mg/Kg 0.68 0.68 252 O.K.I -
1 ,2,4-Trimethylbenzene mg/Kg 10 0.68 1.3 7.2 0.67 10 269 O.K.I 
1 ,3,5-Trimethylbenzene mg/Kg 3.9 0.62 0.6 3.3 3.9 69.2 O.K.! 
Naphthlene mg/Kg 13 13 300 O.K.I 
1-Methylnaphthalene mg/Kg 20 3.2 20 
2-Methylnaphthalene mg/Kg 34 4.6 1.6 34 ---n-butylbenzene mg/Kg 1.6 1.6 62.1 O.K.I 
n-propylbenzene mg/Kg 0.64 0.64 --sec-butyl benzene mg/Kg 0.51 0.51 60.6 O.K.I 
Xylene, Total mg/Kg 2.2 13 1.1 13 82 O.K.I 

SEMIVOLATILES 
Fluorene mg/Kg 

I 
3.2 3.2 -

26500 O.K.I 
Phenanthrene mg/Kg 20 2.1 1.4 20 20500 O.K.I 
Pyrene mg/Kg 4.1 1.2 4.1 30900 O.K.I 
2-Methylnaphthalene mg/Kg 73 19 73 
Naphthlene mg/Kg 161 16 300 O.K.! 

NOTE: BLANKS indicate a Non-detect (NO). 
"Light Blue" color area highlights (ORO" REQUIRED); IF ORO> 200 ppm, 8270 method was to be run. However, Method 8270 (Semi-volatiles was run on ALL sample points) 

''Yellow" color area highlights the maximum contaminant for a particular sample ID above 
"Green" highlights the NMED Soil Screen Levels (mg/Kg) for Industrial Facilities for a particular contaminant 
"Brown" (CLEANUP STATUS) indicates that cleanup was sufficient based on NMED Soil Screening Levels for Industrial Facilities . 
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Larsen, Thurman 

From: Monzeglio, Hope, NMENV [hope.monzeglio@state.nm.us] 

Sent: Thursday, September 10, 2009 4:02PM 

To: Larsen, Thurman; Riege, Ed 

Cc: Cobrain, Dave, NMENV; Chavez, Carl J, EMNRD 

Subject: 9_5_09 API Overflow 

Beck 

This e-mail is to address the September 5, 2009 API separator overflow. The hazardous wastes released during the API 
separator overflow include K051, F038, and potentially D018. In addition to the C-141 form , Gallup must also submit a 
formal report. The formal report must describe the incident (how it occurred), describe all clean up actions, discuss 
where contaminated soils were stockpiled, explain what actions were completed to demonstrate that cleanup is 
complete, identify where all waste was or will be disposed, discuss how Gallup determined the volume of the release, 
and include what actions Gallup will be implementing to ensure overflows to the API do not continue to occur. NMED will 
follow up this e-mail with a written letter. Gallup must comply with Section II.F.2 (Twenty-four Hour Reporting) of the 
Post-Closure Care Permit which can be found using the following link: 
h_ttg://www.nmenv.state.nm.us/hwb/gianUGRC-C%20PCC%20PERMIT.pdf 

Please let me know if you have any questions. 

Hope 

Hope Monzeglio 
Environmental Specialist 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, BLDG 1 
Santa Fe NM 87505 
Phone: (505) 476-6045; Main No.: (505)-476-6000 
Fax: (505)-476-6060 
hope.monzeglio@state.nm.us 

Websites: 
New Mexico Environment Department 
Hazardous Waste Bureau 

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. 

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 MessageLabs Email Security System. 

9111/2009 
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Larsen, Thurman 

From: Monzeglio, Hope, NMENV [hope.monzeglio@state.nm.us] 

Sent: Tuesday, September 15, 2009 3:32 PM 

To: Larsen, Thurman 

Cc: Dorsey, Alvin ; Cobrain , Dave, NMENV 

Subject: RE: API Overflow on September 5, 2009- Sampling & Analysis I CONFIRMATION SAMPLING 

Beck 

Item 1 Roll-off Containers - NMED has no changes. 

Item 2 and Item 3 - NMED is assuming these are confirmation samples to show the contamination has been 
removed. Collect these samples from 0 to 6 inches below ground surface. The samples must be analyzed using 
EPA Method 8260 (totals, volatile organic compounds), gasoline range organics and diesel range organics 
(ORO) extended using EPA method 8015B, and RCRA 8 metals. If ORO is greater than 200 ppm, the sample 
must also be analyzed for EPA Method 8270 (semi-volatile organics) . 

Let me know if you have additional questions. 

Hope 

From: Larsen, Thurman [mailto:Thurman.Larsen@wnr.com] 
Sent: Tuesday, September 15, 2009 1:07PM 
To: Monzeglio, Hope, NMENV 
Cc: Dorsey, Alvin 
Subject: API Overflow on September 5, 2009 - Sampling & Analysis/ CONFIRMATION SAMPUNG 

Dear Hope, 
As per our discussion this morning , we will be sampling the API overflow areas, API Overflow Tank Containment 
Area, and the roll-off box as described below: 

Potential Sampling Areas 
1. ROLL-OFF CONTAINERS-
We are planning to collect one (1) core sample in the roll-off box in the most contaminated area of the remediated 
material. The sample will be collected from about 1 foot depth . We are going to have it tested for the following : 
RCI, TCLP Voas (Method 1311/8260), and TPH (Method 8015B). (Total 1 core sample collected at 1 foot depth) 

2. API AREA: 
We are also planning to collect 2 core samples (approximately 1 foot in depth) each on the East and 2 core 
samples West sides of the API each approximately 12 to 15 feet apart. Also, we are planning to collect two (2) 
additional samples North and South of the API ; one (1) on the North side (near center), one (1) on the South side 
(near center) . Again , we sill be testing for RCI , TCLP Voas (Method 1311/8260), and TPH (Method 8015B). (Total 
6 core samples) 

3. API OVERFLOW (BAKER FRAC) TANK CONTAINMENT AREA: 
We are also planning to collect three (3) additional samples around the Baker Frac Tank Containment Area: one 
(1) on the South side, one (1) on the East side, and one (1) on the West. Again , we will be testing for RCI , TCLP 
Voas (Method 1311/8260), and TPH (Method 8015B). (Total 3 core samples) 

TOTAL SAMPLES COLLECTED: Total-10 Core Samples 

Please let me know if these analysis and sample points will be sufficient for NMED or if NMED required additional 
testing or sample point collection. Please let me know as soon as you can so that I can schedule the sample 
collection . 
Sincerely, 
Beck Larsen 

9/15/2009 
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Larsen, Thurman 

From: Rajen , Gaurav 

Sent: Friday, October 16, 2009 6:40AM 

To: Riege, Ed ; Larsen , Thurman 

Subject: FW: API separator overflows 

From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Thursday, October 15, 2009 4:08 PM 
To: Rajen, Gaurav 
Cc: Cobrain, Dave, NMENV 
Subject: RE: API separator overflows 

Raj 

Thanks for the information, I will let you know if I have any additional questions. 

Hope 

From: Rajen, Gaurav [mailto:Gaurav.Rajen@wnr.com] 
Sent: Thursday, October 15, 2009 4:04 PM 
To: Monzeglio, Hope, NMENV 
Cc: Cobrain, Dave, NMENV; Riege, Ed; Larsen, Thurman 
Subject: API separator overflows 

Dear Hope: 

Page 1 of3 

Sorry for the delayed response but I have Wednesdays off and I had an environmental software engineer onsite today. Key reasons 
in the past were- 1) failure of level indicators within the API separator- these indicators controlled when a back-up pump at the API 
separator outlet also turned on; 2) cavitation , loss of suction, or line blockage on the pumps that empty the API separator and send 
liquids to the strippers. All problems with level controllers and the pumps have been resolved . In the present circumstances, all 
overflows are routed to a temporary Baker Tank that is later pumped out by a vacuum truck which releases the liquids back into the 
sewer system. 

In 2009 there have been two storm surges that swamped the old API separator's capacity (this serves as a temporary storm water 
holding system) and stormwater sent to the new API separator caused it to overflow onto the ground from its sealed cover. One of 
these incidents occurred when one of the two bays was out of service for maintenance. I hope this helps. 

Best regards, 

Raj 

From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Tuesday, October 13, 2009 2:23PM 
To: Rajen, Gaurav 
Cc: Cobrain, Dave, NMENV 
Subject: 

Raj 

Can you tell me what events at the refinery trigger the API separator to overflow? 

Thanks 

10116/2009 



HALL 
ENVIRONMENTAL 
ANALYSIS 
LABORATORY 

COVER LETTER 

Thursday, October 08, 2009 

Thurman B. Larsen 
Western Refining Southwest, Gallup 
Rt. 3 Box 7 

Gallup, NM 87301 

TEL: (505) 722-0258' 
FAX (505) 722-0210 

RE: API Overflow Sample Points 

Dear Thurman B. Larsen: 
Order No.: 0909356 

Hall Environmental Analysis Laboratory, Inc. received 1 0 sample( s) on 9/1 7/2009 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 NO or< sign) has been made. 

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

Sincerely, 

~~ fbt1 ndy reeman, Laboratory Manager 

NM Lab# NM9425 
AZ license # AZ0682 
ORELAP Lab# NMlOOOOl 
Texas Lab# Tl04704424-08-TX 

4901 Hawkins NE • SuiteD • Albuquerque, NM 87109 
505.345.3975.• Fax 505.345.4107 

www. hallenvironmental. com 
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Hall Environmental Analvsis Laboratorv~ Inc. 

CLIENT: 

Project: 

Lab Order: 

Western Refining Southwest, Gallup 

API Overflow Sample Points 
0909356 

Date: OB~Oct-09 

CASE NARRATIVE 

118" flags denote that the surrogate was not recoverable or had high recovery due to sample dilution or 

matrix interferences. 

Page 1 of 1 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-01 

Client Sample ID: API-N-1 

Collection Date: 9/16/2009 9:15:00 AM 

Date Received: 9/17/2009 

Matrix: SOIL 

---- ·----------------------
------~--~--

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

300/ 
NO 

0 

Gasoline Range Organics (GRO) NO 

Surr: BFB 85.2 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthene NO 

Acenaphthylene NO 

Aniline NO 

Anthracene NO 

Azobenzene NO 

Benz(a)anthracene NO 

Benzo(a)pyrene NO 

Benzo(b)fluoranthene NO 

Benzo(g,h,i)peryl~ne NO 

Benzo(k)fluoranthene NO 

Benzoic acid NO 

Benzyl alcohol NO 

Bis(2-chloroethoxy)methane NO 

Bls(2-chloroethyl)ether NO 

Bis(2-chloroisopropyl)ether NO 

Bis(2-ethylhexyl)phthalate NO 

4-Bromophenyl phenyl ether NO 

Butyl benzyl phthalate NO 

Carbazole NO 

4-Chloro-3-methylphenol NO 

4-Chloroaniline NO 

2-Chloronaphthalene NO 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether NO 

Chrysene NO 

Di-n-butyl phthalate NO 

Oi-n-octyl phthalate NO 

Dibenz(a,h)anthracene NO 

Oibenzofuran NO 

1 ,2-Dichlorobenzene NO 

1 ,3-Dichlorobenzene NO 

1,4-Dichlorobenzene NO 

3,3' -Oichlorobenzidine NO 

Qualiflers: * 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 

PQL Qual Units 

100 mg/Kg 

500 mg/Kg 

61.7-135 S %REC 

25 

65.9-118 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
2.5 

1.0 

2.5 
1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

2.5 

2.5 

1.3 

1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 3 

mg/Kg 

%REC 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

DF 

10 
10 
10 

5 

5 

1 

1 

Date Analyzed 

Analyst: sec 
9/23/2009 11:30:27 AM 

9/23/2009 11 :30:27 AM 

9/23/2009 11 :30:27 AM 

Analyst: NSB 
9/24/2009 4:30:37 AM 

9/24/2009 4:30:37 AM 

Analyst: JDC 
10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/612009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

10/6/2009 5:41:44 PM 

8 Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 1 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08~0ct-09 

------~-----------.---·---------
-------------~-------~~~--~--- ------~---·-------·-··-- ----·--

--------~·------~-·-·-----------------------····--------
----···-··-··-·~------------------·---------------------

·-----~---~--------

CLIENT: Western Refming Southwest, Gallup Client Sample ID: API-N-1 

Lab Order: 0909356 Collection Date: 9116/2009 9:15:00 AM 

Project: API Overflow Sample Points Date Received: 9117/2009 

Lab ID: 0909356-01 Matrix: SOIL 
-------··------------------·--------------·----· 

__ 4 ____ 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Diethyl phthalate NO 1 .o mg/Kg 10/6/2009 5:41:44 PM 

Dimethyl phthalate ND 1.0 mg/Kg 10/6/2009 5:41:44 PM 

2,4-0ichlorophenol NO 2.0 mg/Kg 10/6/2009 5:41:44 PM 

2,4-0imethylphenol NO 1.5 mg/Kg 10/6/2009 5:41:44 PM 

4,6-Dinltro-2-methylphenol NO 2.5 mg/Kg 10/6/2009 5:41:44 PM 

2,4-0initrophenol NO 2.0 mg/Kg 10/6/2009 5:41:44 PM 

2,4-Dinltrotoluene NO 2.5 mg/Kg 10/6/2009 5:41:44 PM 

2,6-0initrotoluene NO 2.5 mg/Kg 10/6/2009 5:41:44 PM 

Fluoranthene NO 1.3 mg/Kg 10/6/2009 5:41:44 PM 

Fluorene NO 2.6 mg/Kg 10/6/2009 5:41:44 PM 

Hexachlorobenzene NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

Hexachlorobutadiene NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

Hexachlorocyclopentadiene NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

Hexachloroethane ND 1.0 mg/Kg 10/6/2009 5:41:44 PM 

lndeno(1 ,2,3-cd)pyrene NO 1.3 mg/Kg 10/6/2009 5:41:44 PM 

lsophorone NO 2.5 mg/Kg 1 10/6/2009 5:41:44 PM 

2-Methylnaphthalene NO 1.3 mg/Kg 1 10/6/2009 5:41:44 PM 

2-Methylphenol ND 2.5 mg/Kg 10/6/2009 5:41:44 PM 

3+4-Methylphenol NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

N-Nitrosodi-n-propylamlne ND 1.0 mg/Kg 10/6/2009 5:41:44 PM 

N-Nitrosodiphenylamine ND 1.0 mg/Kg 10/6/2009 5:41:44 PM 

Naphthalene NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

2-Nitroaniline ND 1.0 mg/Kg 1 0/6/2009 5:41 :44 PM 

3-Nitroaniline NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

4-Nitroaniline ND 1.3 mg/Kg 10/6/2009 5:41:44 PM 

Nitrobenzene NO 2.5 mg/Kg 10/6/2009 5:41:44 PM 

2-Nitrophenol NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

4-Nitrophenol NO 1.0 mg/Kg 1 10/6/2009 5:41:44 PM 

Pentachlorophenol NO 2.0 mg/Kg 1 10/6/2009 5:41:44 PM 

Phenanthrene NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

Phenol NO 1.0 mg/Kg 1 0/6/2009 5:41 :44 PM 

Pyrene ND 1.0 mg/Kg 10/6/2009 5:41:44 PM 

Pyridine NO 2.5 mg/Kg 1 10/6/2009 5:41:44 PM 

1,2,4-Trichlorobenzene NO 1.0 mg/Kg 1 10/6/2009 5:41:44 PM 

2,4,5-Trichlorophenol NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

2,4,6-Trichlorophenol NO 1.0 mg/Kg 10/6/2009 5:41:44 PM 

Surr: 2,4,6-Tribromophenol 50.2 35.5-141 %REC 10/6/2009 5:41:44 PM 

Surr: 2-Fiuorobiphenyl 42.9 30.4-128 %REC 10/6/2009 5:41:44 PM 

Surr: 2-Fiuorophenol 32.8 28.1-129 %REC 1 10/6/2009 5:41:44 PM 

Surr: 4-Terphenyl-d14 37.3 34.6-151 %REC 1 10/6/2009 5:41:44 PM 

Surr: Nitrobenzene-d5 43.2 26.5-122 %REC 1 10/6/2009 5:41:44 PM 

Surr: Phenol-d5 34.2 37.6-118 s %REC 10/6/2009 5:41:44 PM 

Qualifiers: • Value exceeds M~imum 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 

RL Reporting Limit 
Page 2 of40 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: 08-0ct-09 

CLIENT: 
Lab Order: 

Project: 

LabiD: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-01 

Client Sample ID: API-N-1 

Collection Date: 9/16/2009 9:15:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

. ---~-------------------·--~ 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

EPA METHOD 82608: VOLATILES Analyst: DAM 

Benzene NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

Toluene NO 0.50 mg/Kg 10 9/18/2009 11 :10:28PM 

Ethylbenzene NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

Methyl tart-butyl ether (MTBE) NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

1,2,4-Trimethylbenzene NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

1,3,5-Trimethylbenzene NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

1,2-0ichloroethane (EDC) NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

1,2-0ibromoethane (EOB) NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

Naphthalene NO 1.0 mg/Kg 10 9/18/2009 11 : 1 0:28 PM 

1-Methylnaphthalene NO 2.0 mg/Kg 10 9118/2009 11:10:28 PM 

2-Methylnaphthalene NO 2.0 mg/Kg 10 9/18/200911:10:28 PM 

Acetone NO 7.5 mg/Kg 10 9/18/200911:10:28 PM 

Bromobenzene NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

Bromodichloromethane NO 0.50 mg/Kg 10 9/18/200911:10:28 PM .. 
Bromoform NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

Bromomethane NO 1.0 mg/Kg 10 9/18/200911:10:28 PM 

2-Butanone NO 5.0 mg/Kg 10 9/18/2009 11:10:28 PM 

Carbon disulfide NO 5.0 mg/Kg 10 9/18/2009 11:10:28 PM 

Carbon tetrachloride NO 1.0 mg/Kg 10 9/18/2009 11:10:28 PM 

Chlorobenzene NO 0.50 . mg/Kg 10 9/18/200911:10:28 PM 

Chloroethane NO 1.0 mg/Kg 10 9/18/200911:10:28 PM 

Chloroform NO 0.50 mg/Kg 10 9/18/200911:10:26 PM 

Chloromethane NO Q,50 mg/Kg 10 9/18/2009 11 : 1 0:28 PM 

2-Chlorotoluene NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

4-Chlorotoluene NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

cis-1,2-0CE NO 0.-50 mg/Kg 10 9/18/200911:10:28 PM 

cis-1,3-0ichloropropene NO 0.50 mgt Kg 10 9/18/200911:10:28 PM 

1,2-0ibromo-3-chloropropane NO 1.0 mg/Kg 10 9118/2009 11:10:28 PM 

Dibromochloromethane NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

Dibromomethane NO 1.0 mg/Kg 10 9118/2009 11:10:28 PM 

1,2-Dichlorobenzene NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

1,3-0ichlorobenzene NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

1 ,4-Dichlorobenzene NO 0.50 mg/Kg 10 9118/200911:10:28 PM 

Oichlorodifluoromethane NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

1,1-0ichloroethane NO 1.0 mg/Kg 10 9/18/200911:10:28 PM 

1,1-Dichloroethene NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

1,2-0ichloropropane NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

1,3-0ichloropropane ND 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

2,2-0ichloropropane NO 1.0 mg/Kg 10 9/18/2009 11:10:26 PM 

1,1-Dichloropropene NO 1.0 mg/Kg 10 9/18/200911:10:28 PM 

. --- --·--·- ··------- ----------·- -- ----- --· --. ----·--·- ---- ··- --- _____ _._, ·-· --------· --· ------- ------~---------- --------~--~--·-- -·----

Qua lifters: • Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

E Estimated value H Holding times for preparation or analysis exceeded 

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 
Page 3 of40 
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. ..,..,., 

Hall Environmental Analysis Laboratory, Inc. Date: 08~0ct~09 

···--~--~---· ---·-------~--------·-----:-
--~-----------~---·---- --~---------~---·-·-----------···~---------------·---- ------..,...----·---------- ---·----------- -------·. ------------- -----····----------·~----------~----- --------- --------------------

CLIENT: Western Refming Southwest, Gallup Client Sample ID: API-N-1 

Lab Order: 0909356 Collection Date: 9/16/2009 9: 15:00 AM 

Project: API Overflow Sample Points Date Received: 9/17/2009 

Lab ID: 0909356-01 Matrix: SOIL 
---- ----------------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82808: VOLATILES Analyst: DAM 

Hexachlorobutadiene NO 1.0 mg/Kg 10 9/18/2009 11 :10:28 PM 

2-Hexanone NO 5.0 mg/Kg 10 9/18/200911:10:28 PM 

lsopropylbenzene NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

4-lsopropyltoluene NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 9/18/200911:10:28 PM 

Methylene chloride NO 1.5 mg/Kg 10 9/18/2009 11: 10:28 PM 

n-Butylbenzene NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

n-Propylbenzene NO 0.50 ·mg/Kg 10 9/18/2009 11:10:28 PM 

sec-Butylbenzene NO 0.50 mg/Kg 10 9/18/2009 11 :10:28 PM 

Styrene NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

tert-Butylbenzene NO 0.50 mg/Kg 10 9/18/2009 11: 1 0:28 PM 

1, 1,1,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

1 , 1, 2,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

Tetrachloroethane (PCE) NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

trans-1,2-0CE NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

trans-1,3-0ichloropropene ND 0.50 mg/Kg 10 9/18/2009 11:1 0:28 PM 

1,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 9/18/2009 11:10:28 PM 

1,2,4-Trichlorobenzene NO 0.50 mg/Kg 10 9/181200911:10:28 PM 

1,1, 1-Trichloroethane NO 0.50 mg/Kg 10 9/1812009 11:10:28 PM 

1,1 ,2-Trichloroethane NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

Trichloroethane (TCE) NO 0.50 mg/Kg 10 9/18/2009 11: 1 0:28 PM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 9/18/200911:10:28 PM 

1 ,2,3-Trichloropropane NO 1.0 mg/Kg 10 9/18/200911:10:28 PM 

Vinyl chloride NO 0.50 mg/Kg 10 9/18/2009 11:10:28 PM 

Xylenes, Total NO 1.0 mgiKg 10 9/18/2009 11 :10:28 PM 

Surr: 1 ,2-0ichloroethane-d4 95.1 84-111 o/oREC 10 9/18/2009 11 :1 0:28 PM 

Surr. 4-Bromofluorobenzene 98.6 89.5-108 o/oREC 10 9/18/200911:10:28 PM 

Surr. Oibromofluoromethane 89.4 90.6-123 s o/oREC 10 9/18/200911:10:28 PM 

Surr: Toluene-de 102 76.6-106 o/oREC 10 9/18/2009 11:10:28 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 

S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
Page 4 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

.CLIENT: 

Lab Order: 
Western Refining Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-02 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 
Gasoline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 8270C: SEMIVOLATILES 
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 

Bls(2-ethylhexyl)phthalate 

4-Brornophenylphenylether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Dl·n-octyl phthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 

1 ,3-0ichlorobenzene 

1 ,4-Dichlorobenzene 

3,3 · -Oichlorobenzidine 

11000 

NO 
0 

360 

173 

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 

NO 

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 

Client Sample ID: API-E-2 

Collection Date: 9/16/2009 9:25:00 AM 

Date Received: 9/17/2009 
Matrix: SOlL 

PQL Qual Units 

500 rng/Kg 

2500 mg/Kg 

61.7·135 S %REC 

100 mg/Kg 

65.9-118 S o/oREC 

1.0 mg/Kg 

1.0 r'ng/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 rng/Kg 

1.0 mgt Kg 

1.0 mg/Kg 

1.0 mg!Kg 

2.5 mg/Kg 

1.0 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1,0 mg/Kg 

1.0 mg/Kg 

2.5 rng/Kg 

1.0 rng/Kg 

1.0 rng/Kg 

1.0 rng/Kg 

2.5 mg/Kg 

2.5 mg/Kg 

1.3 mg/Kg 

1.0 mg/Kg 

1.0 rng!Kg 

1.0 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1 0 mg/Kg 

1.0 rng/Kg 

1.0 rng/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.3 mg/Kg 
. ---- --··----------····· ···--··-·· 

DF 

50 

50 

50 

20 

20 

Date Analyzed 

Analyst: SCC 
9/23/2009 4:51:28 PM 

9/23/2009 4:51:28 PM 

9/23/2009 4:51:28 PM 

Analyst: NSB 
9/22/2009 11 :26:11 PM 

9/22/2009 11:26:11 PM 

Analyst JDC 
10/6/20096:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/20096:11:17 PM 

10/6/20096:11:17 PM 

10/6/20096:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/20096:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/20096:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/2009 6:11:17 PM 

1016/2009 6:11:17 PM 

1016/2009 6:11:17 PM 

10/6/20096:11:17 PM 

10/6/2009 6:11:17 PM 

1016/20096:11:17 PM 

10/6/2009 6:11:17 PM 

10/6/20096:11:17 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 5 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

------~------------·~-----~---------· ------- ------------------~---~------------~-----··-----------~---· -·-····--------------·-------·· ---------····---------······------------------------··· ---------------=-----~-------~~---~--~---·-··-·-:---------· .. --·----------------------

CLIENT:· Western Refming Southwest, Gallup Client Sample ID: API-E-2 

Lab Order: 0909356 Collection Date: 9/16/2009 9:25:00 AM 

Project: API Overflow Sample Points Date Received: 9/17/2009 

Lab ID: 0909356-02 Matrix: SOIL 
-----------···--------------------------------· ·----

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Diethyl phthalate NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Dimethyl phthalate ND 1.0 mg/Kg 10/6/2009 6:11:17 PM 

2,4-Dichlorophenol NO 2.0 mg/Kg 10/6/2009 6:11:17 PM 

2,4-Dimethylphenol NO 1.5 mg/Kg 10/6/2009 6:11:17 PM 

4,6-Dinitro-2-methylphenol NO 2.5 mg/Kg 10/6/2009 6:11:17 PM 

2,4-Dinitrophenol NO 2_0 mg/Kg 10/6/2009 8:11:17 PM 

2,4-Dini!rotoluene ND 2.5 mg/Kg 10/6/2009 6:11:17 PM 

2,6-Dinltrotoluene NO 2.5 mg/Kg 10/6/2009 6:11:17 PM 

Fluoranthene ND 1.3 mg/Kg 10/6/2009 6:11:17 PM 

Fluorene 3.2 2.5 mg/Kg 10/6/2009 6:11:17 PM 

Hexachlorobenzene ND 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Hexachlorobutadiene NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Hexachlorocyclopentadiene NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Hexachloroethane ND 1.0 mg/Kg 10/6/2009 6:11:17 PM 

lndeno(1 ,2,3-cd)pyrene NO 1.3 mg/Kg 10/6/2009 6:11:17 PM 

lsophorone NO 2.5 mg/Kg 1 0/6i2009 6:11:17 PM 

2-Methylnaphthalene 73 13 mg/Kg 10 1 On/2009 1 :26:48 PM 

2-Methylphenol NO 2.5 mg/Kg 10/6/20096:11:17 PM 

3+4-Methylphenol NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

N-Nitrosodl-n-propylamine NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

N-Nitrosodiphenylamine NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Naphthalene 16 1.0 mg/Kg 10/6/2009 6:11:17 PM 

2-Nitroanlline NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

3-Nitroaniline NO 1.0 mg/Kg 1 0/6/2009 .6:11: 17 PM 

4-Nitroaniline NO 1.3 mg/Kg 10/6/2009 6:11:17 PM 

Nitrobenzene NO 2.5 mg/Kg 10/6/2009 6:11:17 PM 

2-Nitrophenol NO 1-0 mg/Kg 10/6/2009 6:11:17 PM 

4-Nitrophenol NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Pentachlorophenol NO 2.0 mg/Kg 10/6/2009 6:11:17 PM 

Phenanthrene 20 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Phenol NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Pyrene 4.1 1.0 mg/Kg 10/6/2009 6:11:17 PM 

Pyridine NO 2.5 mg/Kg 10/6/2009 6:11:17 PM 

1,2,4-Trichlorobenzene NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

2,4,5-Trichlorophenol NO 1.0 mg/Kg 10/6/2009 6:11:17 PM 

2,4,6-Trichlorophenol NO 1_0 mg/Kg 10/6/2009 6:11:17 PM 

Surr: 2,4,6-Tribromophenol 0 35.5-141 s %REC 10/6/2009 6:11:17 PM 

Surr: 2-Fiuorobiphenyl 72.8 30.4-128 %REC 10/6/2009 6:11:17 PM 

Surr: 2-Fiuorophenol · 39.1 28.1-129 %REC 10/6/2009 6:11:17 PM 

Surr: 4-Terphenyl-d14 77.4 34.6-151 %REC 10/6/2009 6:11:17 PM 

Surr: Nitrobenzene-d5 106 26.5-122 %REC 10/6/2009 6:11:17 PM 

Surr: Phenol-d5 51.4 37.6-118 %REC 10/6/2009 6:11:17 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 

S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
Page 6 of40 
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Iii I 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Project: 

Lab 10: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-02 

Client Sample ID: API-E-2 

Collection Date: 9/16/2009 9:25:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

-------·-----------
-------------------

---·-------~-----

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

EPA METHOD 82608: VOLATILES 

Benzene NO 

Toluene NO 

Ethylbenzene NO 

Methyl tart-butyl ether (MTBE) NO 

1,2,4-Trimethylbenzene 10 

1,3,5-Trimethylbenzene 3.9 

1,2-0ichloroethane (EOC) NO 

1,2-0ibromoethane (EOB) NO 

Naphthalene 13 

1-Methylnaphthalene 20 

2-Methylnaphthalene 34 

Acetone NO 

Bromobenzene NO 

Bromodichloromethane NO 

Bromoform NO 

Bromomethane _NO 

2-Butanone NO 

Carbon disulfide NO 

Carbon .tetrachloride NO 

Chlorobenzene NO 

Chloroethane NO 

Chloroform NO 

Chloromethane NO 

2-Chlorotoluene NO 

4-Chlorotoluene NO 

cis-1 ,2-0CE NO 

cis-1 ,3-0ichloropropene NO 

1,2-0ibromo-3-chloropropane NO 

Oibromochloromethane NO 

Oibromomethane NO 

1 ,2-0ichlorobenzene NO 

1,3-Dichlorobenzene NO 

1 ,4-0ichlorobenzene NO 

Oichlorodifluoromethane NO 

1,1-0ichloroethane NO 

1,1-0ichloroethene NO 

1 ,2-0ichloropropane NO 

1, 3-0ichloropropane NO 

2,2-0ichloropropane NO 

1, 1-Dichloropropene NO 

. ·--- ·---------------- '--- --·· ----------------- ---- ----------

Qualifiers: Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL Qual Units DF Date Analyzed 

0.50 
0.50 
0.50 

0.50 
0.50 

0.50 
0.50 

0.50 
1.0 
2.0 
2.0 
7.5 

0.50 
0.50 
0.50 

1.0 

5.0 
5.0 
1.0 

0.50 
1.0 

0.50 

0.50 
0.50 

0.50 

0.50 
0.50 

1.0 
0.50 

1.0 
0.50 

0.50 
0.50 

0.50 

1.0 
0.50 

0.50 
0.50 

1.0 
1.0 

8 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 
10 

Analyst: JDC 

Analyst: DAM 
9/18/200911:38:36 PM 

9/18/200911:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9118/2009 11:38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

911 8/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 .11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/1812009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/200911:38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 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 7 of40 



HI 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

=-===-~~=--==---=======-:.==-...=:::.:.~=-:::==-=-:::::::·-___ -_-___ -__ -_-_~=--:::.c::=-_======-==--===-=--==::=:-:c· 
CLIENT: 
Lab Order: 

Western Refining Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-02 

Analyses 

EPA METHOD 82608: VOLATILES 
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 

Tetrachloroethane (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 
Trichloroethane (TCE) 

Trichlorofluoromethane 

1,2,3-Trlchloropropane 

Vinyl chloride 

Xylenes, Total 
Surr: 1,2-0ichloroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Oibromofluoromethane 

Surr: Toluene-dB 

Result 

NO 
NO 

ND 
NO 
NO 
NO 
1.6 

0.64 
0.51 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
105 
103 

91.5 
95.9 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Client Sample ID: API-E-2 

Collection Date: 9/16/2009 9:25:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

1.0 
6.0 

0.50 
0.50 

5.0 
1.5 

0.50 
0.50' 

0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 

1.0 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 

0.50 
1.0 

84-111 

89.5-108 

90.6-123 

76.6-106 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
%REC 
%REC 

%REC 
o/oREC 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 

10 
10 

Analyst: ·DAM 
9/18/2009 11 :38:36 PM 
9/18/2009 11 ;38:36 PM 
9/18/2009 11:38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11:38:36 PM 

9/18/200911:38:36 PM 

9/18/200911:38:36 PM 

9/18/2009 11:38:36 PM 
9/18/2009 11 ;38:36 PM 

9/18/2009 11 :38:36 PM 
9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 
9/18/2009 11:38:36 PM 
9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11 :38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11:38:36 PM 

9/18/2009 11:38:36 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 8 of40 

9 



"''"~w, 

~ t12D $. ~1th.$f'tpQ sox,'i.ti916 ~ tliffltJI$; M16!i1.'07-"QS1."6 
lr,._~.,,~!i1lf7~~~44,,Ji''4~~;~~~1'.;l~~2~' .. FA~~4(~~.~~~;6Q6S. *:~ll:~tHtfli!IJ!IJit#idifi 

,cu~.bt: · :fi$1! Eli~lroon:l~nta,l 
!'i'Ojeet~ :0909356 
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·e.u. .. nt;$.albp[eJO: :0909356~0~$; C, API•E_;2 

lt.if4!JM.I~ITY 
Fli;!S!'J'Pq/.f!t{l~d)l~~1111y) 

C:OAA'OSlVITY' 
pf.(ofsrilr :ant:!· wasta 

FleA¢!ttVItv 
Y.YWJ1t:I~;;J:fi!itCY-J~ 
Sulfltt&i R~~qlye 

ME:TA.US; T.OTAL ·EPA SW$46 
to.~r11c 
e.arlum 
c~wnl.utri 
<,r;lirQ'mi!irii 
teatl 
Metcur,y 
serenlrim 
Silver 

S.4~ •S.U. 

filQ '('hijZJ(g 
ND mgtlig 

NO mg/1!~ 
a~~ m~g 
~0 if!ijl!<g 
20 inWJ<g 
ND mg/k(l 
ND mglkg 
NO mgikg 
NO mwkg 

0.1.0 

:Q,Qp J!~i;l 
.20 >6,00 

5 
.5 

s 
5 
1 
5 
.5 

AepotfDfite: 0~/24lo.9. 
~oJJ~"·i~rtQJJJti! 09l1~o9·99t25 
.oatefttQ'!)h/tct~ Q91~11Q~ 

rthit;iic! $oil 

SW0045Ci ri9124/G91G:001clr 

SW.Sil~ CIJ7 O.!t}~\¥,Q9 ·lil:l4l kjp 
S.WS46 Ch.1 .O!l/,~S/(1~ Q.Q:® Z P.WC 

sw~o~.~ 
~Wt101QB 
S.W~Q'1Q~· 
l)W~0:10B 
SWGOlOB 
sW:7471A 
SW6o2o: 
SW6'02() 

¢91231.0~ ~e:::a1 /.ate.: 
Q9l2~fiJ11(f:041 !t~A· 

ow~2tQ.~ :2lfi3~;~ tao 
'09l22109 22;361'18() 
09/22109 22!36•/·tao• 
ogl22lo.9 f3':1't l age 
0~/23109 19:21 i nj~ 
:09/2~/b~ j9;:!.1 Iaill 

-··--~----·-. ------~----·"'···----~-····-··-:·-··-···· -----~··--· ··- "'"·····------------· .. --·" .. --~- ... -··-··------.--------:-~-----------------------~~--·----
Fhllpo~:t RL - Analy(e reporting lin'lit. 
Dsfitilti~ns: ' QCL - Quijliw control limit. 

43 

MCL • Maximum contaminant level. 

ND - Not detected at the r~porting limit. 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

-··----------------·----·~----
----------·-·--~---------

--- ---· -·-· -----------·----

--------------------·· -------- --~~---------------·-·-·~---------·------ --.---- -----·- .. --.-~ -----·--- -· ------------------------

CLIENT: Western Refining Southwest, Gallup Client Sample ID: API-E-3 

Lab Order: 0909356 Collection Date: 9/16/2009 9:35:00 AM 

Project: API Overflow Sample Points Date Received: 9/1712009 

Lab ID: 0909356-03 Matrix: SOIL 

----------------------·---+-------------------·----·----··-----· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPAMETHOD 80158: DIESEL RANGE ORGANICS Analyst: sec 

Diesel Range Organics {ORO) 470 10 mg/Kg 9/2212009 4:12:47 PM 

Motor Oil Range Organics (MRO) 110 50 mg/Kg 9/22i2009 4:12:47 PM 

Surr: ONOP 91.1 61.7-135 %REC 9/22/2009 4:12:47 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NS8 

Gasoline Range Organics (GRO) NO 50 mg/Kg 10 9/22/2009 11 :56:39 PM 

Surr: BFB 96.1 65.9-118 %REC 10 9/22/2009 11:56:39 PM 

EPA METHOD 827DC: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Acenaphthylene NO 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Aniline NO 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Anthracene ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Azobenzene ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Benz{a)anthracene ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Benzo(a)pyrene NO 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Benzo(b)fluoranthene ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Benzo(g,h,i)perylene ND 2.5 mg/Kg 10/6/2009 6:41:00 PM 

Benzo(k)fluoranthene ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Benzoic acid NO 2.5 mg/Kg 10/6/2009 6:41:00 PM 

Benzyl alcohol ND 1.0 mg/Kg 1 1 0/6/2009 6:41 :00 PM 

Bis(2-chloroethoxy)methane ND 1.0 mg/Kg 1 10/6/2009 6:41:00 PM 

Bis(2-chloroethyl)ether ND 1.0 mg/Kg 10/6/2009 6:41 :00 PM 

Bis(2-chloroisopropyl)ether ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Bls(2-ethylhexyl)phthalate ND 2.5 mg/Kg 10/6/2009 6:41:00 PM 

4-Bromophenyl phenyl ether NO 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Butyl benzyl phthalate ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Carbazole ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

4-Chloro-3-methylphenol ND 2.5 mg/Kg 10/6/2009 6:41:00 PM 

4-Chloroaniline ND 2.5 mg/Kg 10/6/2009 6:41:00 PM 

2-Chloronaphthalene ND 1.3 mg/Kg 10/6/2009 6:41:00 PM 

2-Chlorophenol ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

4-Chlorophenyl phenyl ether NO 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Chrysene ND 1.0 mg/Kg 1 10/6/2009 6:41:00 PM 

Di-n-butyl phlhalate ND 2.5 mg/Kg 1 10/6/20096:41:00 PM 

Di-n-octyl phthalate ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Dibenz(a,h)anthracene ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

Dibenzofuran ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

1,2-Dichlorobenzene ND 1.0 mg/Kg 10/6/2009 6:41:00 PM 

1 ,3-Dichlorobenzene ND 1.0 mg/Kg 10/6/2009 6:41 :00 PM 

1 ,4-Dichlorobenzene NO 1.0 mg/Kg 10/6/2009 6:41:00 PM 

3,3 • -Dichlorobenzidine ND 1.3 mg/Kg 10/6/2009 6:41:00 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 

S Spike recovery outside accepted recovery limits 
RL Reporting Limit 

Page 9 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 
Western Refining Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-03 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Diethyl phthalate ND 

Dimethyl phthalate NO 

2,4-0ichlorophenol NO 

2,4-0imethylphenol NO 

4,6-0inltro-2-methylphenol NO 

2,4-0initrophenol NO 

2,4-0initrotoluene NO 

2,6-0initrotoluene NO 

Fluoranthene NO 

RooM~ NO 

Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachtorocyclopentadiene NO 

Hexachloroethane NO 

lndeno(1 ,2,3-cd)pyrene NO 

lsophorone NO 

2-Methylnaphthalene NO 

2-Methylphenol NO 

3+4-Methylphenol NO 

N-Nitrosodi-n-propylamtne NO 

N-Nitrosodiphenytamine NO 

Naphthalene NO 

~~m~m~ NO 

3-Nitroaniline NO 

4-Nitroanlline NO 

Nitrobenzene NO 

2-Nitrophenol NO 

4-Nitrophenol NO 

Pentachlorophenol NO 

Phenanthrene NO 

Phenol NO 

Pyrene ND 

Pyridine ND 

1 ,2,4-Trichlorobenzene ND 

2,4,5-Trichlorophenol NO 

2,4,6-Trichlorophenol NO 

Surr: 2,4,6-Tribromophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr: Phenol-d5 

86.8 

81.6 

62.6 

81.5 
73.9 

67.8 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Client Sample ID: API-E-3 

Collection Date: 9/16/2009 9:35:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

PQL Qual Units 

1.0 mg/Kg 

1.0 mg/Kg 

2.0 mg/Kg 

1.5 mg/Kg 

2.5 mg/Kg 

2.0 mg/Kg 

2.5 mg/Kg 

2.5 mg/Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg!Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

2.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

35.5-141 

30.4-128 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

%REC 

%REC 

%REC 

%REC 

%REC 

%REC 

DF 

1 

1 
1 

1 

1 

1 

1 

Date Analyzed 

Analyst: JDC 
1 0/6/2009 6:41 :00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/20096:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/20096:41:00 PM 

10/6/20096:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41 :00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/20096:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41 :00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

10/6/2009 6:41:00 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis e)(ceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 10 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

_Project: 

Western Refming Southwest, Gallup 

0909356 

API Overflow Sample Points 

Lab ID: 0909356-03 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

EPA METHOD 82808: VOLA TILES 
Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,2-Dichloroethane (EDC) 

1,2-0ibromoethane (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-1,3-0ichloropropene 

1 ,2-0ibromo-3-chloropropane 

Dibromochloromethane 

Oibromomethane 

1 ,2-0ichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-0ichloropropane 

1 ,3-Dichloropropane 

2,2-Dichloropropane 

1, 1-Dichloropropene 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

3.2 
4.6 

ND 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quanti!ation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Client Sample ID: API-E-3 

Collection Date: 9/16/2009 9:35:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

------------------------·----

PQL Qual Units DF Date Analyzed 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 
1.0 

2.0 

2.0 

7.5 

0.50 

0.50 

0.50 

1.0 

5.0 

5.0 
1.0 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

1.0 

1.0 

12 

mgfKg 

mgfKg 

mgt Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgfKg 

mgfKg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mgt Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Analyst: JDC 

Analyst: DAM 
9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/200912:06:45 AM 

9/19/200912:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:46 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 
9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/200912:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/200912:06:45 AM 

9/19/200912:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:08:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/200912:06:45 AM 

9/19/2009 12:06:45 AM 

9/19/2009 12:06:45 AM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page II of40 



Ill 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-03 

Client Sample ID: API-E-3 

Collection Date: 9/16/2009 9:35:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

----------------------··-----··-----------------------------------------------------
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: DAM 

Hexachlorobutadiene NO 1.0 mg/Kg 10 9/19/200912:06:45AM 

2-Hexanone ND 5.0 mg/Kg 10 9/19/200912:06:45AM 

lsopropylbenzene NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

4-lsopropyltoluene NO 0.60 mg/Kg 10 9/19/200912:06:45 AM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 9/19/2009 12:06:45 AM 

Methylene chloride NO 1.5 mg/Kg 10 9/19/200912:06:45 AM 

n-Butylbenzene ND 0.50 mg/Kg 10 9/19/200912:06:45 AM 

n-Propyl~enzene NO 0.50 mg/Kg 10 9/19/200912:06:45 AM 

sec-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

Styrene NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

tert-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

1,1,1,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

1,1,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

Tetrachloroethane (PGE) NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

trans-1 ,2-0GE ND 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

trans-1,3-0ichloropropene NO 0.50 mg/Kg 10 9/1912009 12:06:45 AM 

1,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 9/19/2009 12:06:45 AM 

1,2 ,4-Trichlorobenzene NO 0.50 mg/Kg 10 9/1912009 12:06:45 AM 

1,1, 1-Trichloroethane NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

1,1 ,2-Trichloroethane NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

Trichloroethane (TGE) NO 0.50 mg/Kg 10 9/19/200912:06:45 AM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

1,2,3-Trichloropropane NO 1.0 mg/Kg 10 9/19/2009 12:06:45 AM 

Vinyl chloride NO 0.50 mg/Kg 10 9/19/2009 12:06:45 AM 

Xylenes, Total NO 1.0 mg/Kg 10 9/19/2009 12:06:45 AM 

Surr: 1,2-0ichloroethane-d4 96.7 84-111 %REG 10 9/19/2009 12:06:45 AM 

Surr: 4-Bromofluorobenzene 99.4 89.5-108 %REC 10 9/19/2009 12:06:45 AM 

Surr: Oibromofluoromethane 94.9 90.6-123 %REC 10 9/19/2009 12:06:45 AM 

Surr: Toluene-dB 99.1 76.6-106 %REG 10 9/19/2009 12:06:45 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 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
Page 12 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 
Project: 

Lab·ID: 

Western Refming Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-04 

Client Sample ID: API-E-4 

Collection Date: 9/16/2009 9:42:00 AM 

Date Received: 9117/2009 
Matrix: SOIL 

-··-----4---· ~·--··----··------------· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: sec 
Diesel Range Organics (ORO) 6800 100 mgfKg 10 9/22/20094:49:15 PM 

Motor Oil Range Organics (MRO) 670 500 mg/Kg 10 9/22/2009 4:49:15 PM 

Surr: DNOP 0 61.7-135 s %REC 10 9/22/2009 4:49:15 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) NO 250 mg/Kg 50 9123/200912:27:10AM 

Surr: BFB 92.9 65.9-118 %REC 50 9/23/200912:27:10AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 1.0 mg/Kg 10/6/20097:10:52 PM 

Acenaphthylene NO 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Aniline NO 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Anthracene ND 1.0 mg/Kg 10/612009 7:10:52 PM 

Azobenzene NO 1.0 mgfKg 10/6/2009 7:10:52 PM 

Benz(a)anthracene ND 1.0 mg/Kg 10/612009 7:10:52 PM 

Benzo(a)pyrene NO 1.0 mg/Kg 1 10/6/2009 7:10:52 PM 

Benzo(b)fluoranthene ND 1.0 mg/Kg 1 10/612009 7:10:52 PM 

Benzo(g ,h, i)perylene NO 2.5 mg/Kg 10/612009 7:10:52 PM 

Benzo(k)fluoranthene ND 1.0 mgfKg 10/6/2009 7:10:52 PM 

Benzoic acid NO 2.5 mg/Kg 10/612009 7:10:52 PM 

Benzyl alcohol ND 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Bis(2-chloroethoxy)methane ND 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Bls(2-chloroethyl)ether ND 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Bis(2-chlorolsopropyl)ether ND 1.0 mg/Kg 10/612009 7:10:52 PM 

Bis(2-ethylhexyl)phthalate ND 2.5 mg/Kg 1 1 0/6/2009 7:10:52 PM 

4-Bromophenyl phenyl ether ND 1.0 mg/Kg 1 10/6/2009 7:10:52 PM 

Butyl benzyl phthalate ND 1.0 mg/Kg 1 10/6/2009 7:10:52 PM 

Carbazole ND 1.0 mg/Kg 1 10/6/2009 7:10:52 PM 

4-Chloro-3-methylphenol ND 2.5 mg/Kg 10/6/2009 7:10:52 PM 

4-Chloroaniline NO 2.5 mg/Kg 10/6/2009 7:10:52 PM 

2-Chloronaphthalene ND 1.3 mg/Kg 10/6/2009 7:10:52 PM 

2-Chlorophenol NO 1.0 mg/Kg 10/6/2009 7:10:52 PM 

4-Chlorophenyl phenyl ether ND 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Chrysene NO 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Di-n-butyl phthalate ND 2.5 mg/Kg 10/6/2009 7:10:52 PM 

Di-n-cetyl phthalate NO 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Dibenz(a,h)anthracene NO 1.0 mg/Kg 10/6/2009 7:10:52 PM 

Dibenzofuran ND 1.0 mg/Kg 10/6/2009 7:10:52 PM 

1 ,2-Dichlorobenzene ND 1.0 mg/Kg 10/6/2009 7:10:52 PM 

1 ,3-Dichlorobenzene NO 1.0 mg/Kg 10/6/2009 7:10:52 PM 

1 ,4-Dichlorobenzene ND 1.0 mg/Kg 10/6/2009 7:10:52 PM 

3,3 · -Dichlorobenzidine ND 1.3 mg/Kg 10/6/2009 7:10:52 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 

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 
Page 13 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 
Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-04 

Client Sample ID: API-E-4 

Collection Date: 9/16/2009 9:42:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

-----------------------------------------------···---
Analyses Result 

EPA METHOD 8270C: SEMJVOLATILES 
Diethyl phthalate NO 
Dimethyl phthalate 
2,4-Dichlorophenol 
2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 
2,4-Dinltrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
lsophorone 
2-Methylnaphthalene 
2-Methylphenol 
3+4-Methylphenol 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 

Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 

Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
Pyridine 
1,2,4-Trichlorobenzene 

2 ,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Surr: 2,4,6-Tribromophenol 
Surr: 2-Ffuorobiphenyf 

Surr: 2-Fiuorophenol 
Surr: 4-Terphenyf-d14 

Surr: Nitrobenzene-d5 

Surr: Phenol-d5 

NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
1.6 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 

ND 
ND 
ND 

ND 
2.1 

ND 
1.2 
ND 
NO 
NO 
NO 

0 
98.4 
54.6 

92.9 

102 
69.8 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

PQL Qual Units 

1.0 mg/Kg 
1.0 mg/Kg 
2.0 mg/Kg 
1.5 mg/Kg 
2.5 mg/Kg 
2.0 mg/Kg 
2.5 mg/Kg 
2.5 mg/Kg 
1.3 mg/Kg 
2.5 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.3 mg/Kg-
2.5 mg/Kg 
1.3 mg/Kg 
2.5 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.3 mg/Kg 

2.5 mg/Kg 
1.0 mg/Kg 

1.0 mg/Kg 
2.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
2.5 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 

35.5-141 S %REC 

30.4-128 %REC 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

%REC 

%REC 
%REC 
%REC 

DF 

1 

1 

Date Analyzed 

Analyst: JOC 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
1 0/6/2009 7:1 0:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 

10/6/2009 7:10:52 PM 
10/6/2009 7:10:52 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 
RL Reporting Limit 

S Spike recovery outside accepted recovery limits Page 14 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 
-------····-----·-----·---------- ·····--·-··-----·----·-··----------------------.. -- --------.. -·-····· ... 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 
0909356 

API Overflow Sample Points 

0909356-04 

Client Sample ID: API-E-4 

Collection Date: 9/16/2009 9:42:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

-------~------·---------~~---------~·-·~-------------··--·-----·--~·------------·~~ 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

EPA METHOD 82608: VOLATILES Analyst: DAM 
Benzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 
Toluene NO 0.50 mg/Kg 10 9/19/200912:34:53AM 

Ethyl benzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 
Methyl tert-butyl ether (MTBE) NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,2,4-Trimethylbenzene 0.68 0.50 mg/Kg 10 9/19/200912:34:53 AM 

1,3,5-Trimethylbenzene 0.62 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 
1,2-Dichloroethane (EOC) NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 
1,2-0ibromoethane (EOB) NO 0.50 mg/Kg 10 9/19/200912:34:53 AM 
Naphthalene NO 1.0 mg/Kg 10 9/19/200912:34:53 AM 
1-Methylnaphthalene NO 2.0 mg/Kg 10 9/19/200912:34:53 AM 
2-Methylnaphthalene NO 2.0 mg/Kg 10 9/19/200912:34:53 AM 

Acetone NO 75 mg/Kg 10 9/19/200912:34:53 AM 
Bromobenzene NO 0.50 mg/Kg 10 9/19/200912:34:53 AM 
Bromodichloromethane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

Bromoform NO 0.50 mg/Kg 10 9/19/200912:34:53 AM 
Bromomethane NO 1.0 mg/Kg ·10 9/19/200912:34:53 AM 

2-Butanone NO 5.0 mg/Kg 10 9/19/2009 12:34:53 AM 

Carbon disulfide NO 5.0 mg/Kg 10 9119/200912:34:53 AM 
Carbon tetrachloride NO 1.0 mg/Kg 10 9/19/2009 12:34:53 AM 
Chlorobenzene NO 0.50. mgiKg 10 9/19/2009 12:34:53 AM 
Chloroethane NO 1.0 mg/Kg 10 9/191200912:34:53 AM 

Chloroform NO 0.50 mgiKg 10 9/19/2009 12:34:53 AM 

Chloromethane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

2-Chlorotoluene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

4-Chlorotoluene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

cis-1,2-0CE NO 0.50 mgiKg 10 9/1912009 12:34:53 AM 

cis-1,3-0ichloropropene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1.2-0ibromo-3-chloropropane NO 1.0 mg/Kg 10 9119/2009 12:34:53 AM 

Oibromochloromethane NO 0.50 mg/Kg 10 9/1912009 12:34:53 AM 

Dibromomethane NO 1.0 mg/Kg 10 9/19/2009 12:34:53 AM 

1.2-0ichlorobenzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,3-0ichlorobenzene NO 0.50 mg/Kg 10 9/1912009 12:34:53 AM 

1,4-Dichlorobenzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

Oichlorodifluoromethane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,1-Dichloroethane NO 1.0 mg/Kg 10 9/19/2009 12:34:53 AM 

1,1-Dichloroethene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,2-Dichloropropane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,3-0ichloropropane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 
2,2-0ichloropropane NO 1.0 mg/Kg 10 9/1912009 12:34:53 AM 

1,1-0ichloropropene NO 1.0 mgiKg 10 9/19/2009 12:34:53 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 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 15 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 
____________ ., 

---------·------·----------------------~-------------------~-----··-----

---------~------- ---------------------· ·-----------~-- ·--------·-· -~----------·-------~------~~------ ···----- ----- --·-·------·· ----------~~ ------

CLIENT: Western Refining Southwest, Gallup Client Sample ID: API-E-4 

Lab Order: 0909356 Collection Date: 9/16/2009 9:42:00 AM 

Project: API Overflow Sample Points Date Received: 9117/2009 

Lab ID: 0909356-04 Matrix: SOIL 
------~--------------------------

Analyses Result PQL Qual Units OF Date Analyzed 

EPA METHOD 82608: VOLA TILES Analyst: DAM 

Hexachlorobutadiene NO 1.0 mg/Kg 10 9/19/2009 12:34:53 AM 

2-Hexanone NO 5.0 mg/Kg 10 9/19/200912:34:53AM 

lsopropylbenzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

4-lsopropyltoluene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 9/19/200912:34:53 AM 

Methylene chloride NO 1.5 mg/Kg 10 9/19/2009 12:34:53 AM 

n-Butylbenzena NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

n-Propylbenzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

secrButylbenzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

Styrene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

tert-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1 ,1 ,1,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,1,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

Tetrachloroethane (PCE) NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

trans-1,2-0CE NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

trans-1,3-Dichloropropene NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 9/19/2009 12:34:53 AM 

1,2,4-Trichlorobenzene ND 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,1,1· Trichloroethane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,1,2· Trichloroethane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

Trichloroethane (TCE) ND 0.50 mg/Kg 10 9/19/200912:34:53AM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

1,2,3-Trichloropropane NO 1.0 mg/Kg 10 9/19/200912:34:53 AM 

Vinyl chloride NO 0.50 mg/Kg 10 9/19/2009 12:34:53 AM 

Xylenes, Total NO 1.0 mg/Kg 10 9119/2009 12:34:53 AM 

Surr: 1,2-0ichloroethane-d4 88.8 84-111 %REC 10 9/19/2009 12:34:53 AM 

Surr: 4-Bromofluorobenzene 102 89.5-108 %REC 10 9/19/2009 12:34:53 AM 

Surr: Oibromofluoromethane 90.8 90.6-123 %REC 10 9/19/2009 12:34:53 AM 

Surr: Toluene-dB 97.5 76.6-106 %REC 10 9/19/2009 12:34:53 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 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
RL Reporting Limit 

Page 16 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 
Western Refming Southwest, Gallup 
0909356 

Project: API Overflow Sample Points 

Lab JD: 0909356-05 
-------·------·-----· 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 
Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

670 
NO 

0 

Gasoline Range Organics (GRO) NO 

Surr: BFB 95.4 

EPA METHOD 8270C: SEMIVOLATILES 
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-chtoroethoxy)methane 

Bis(2-chtoroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bls(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 
4-Chloro-3-methytphenol 

4-Chloroaniline 
2-Chtoronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 
Di-n-butyl phthalate 
Oi-n-octyl phthalate 

Oibenz(a,h)anthracene 
Oibenzofuran 

1 ,2-0ichlorobenzene 

1 ,3-0ichlorobenzene 
1 ,4-0ichlorobenzene 
3,3'-0ichlorobenzidine 

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 
NO 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Estimated value 

Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

. Client Sample 10: API-W-5 

Collection Date: 9/16/2009 9:48:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

100 mg/Kg 
500 mg/Kg 

61.7-135 S %REC 

50 
65.9-118 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.5 
1.0 
2.5 
1.0 

1.0 
1.0 
1.0 

2.5 
1.0 
1.0 

1.0 
2.5 
2.5 
1.3 
1.0 
1.0 

1.0 
2.5 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.3 

mg/Kg 
%REC 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

10 
10 
10 

10 
10 

Analyst: sec 
9/22/2009 5:25:27 PM 
9/22/2009 5:25:27 PM 

9/22/2009 5:25:27 PM 

Analyst: NSB 
9/23/200912:57;27 AM 
9/23/200.912:57:27 AM 

Analyst: JDC 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 

1 0/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 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 17 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 
Project: 

LabiD: 

Western Refming Southwest, Gallup 
0909356 
API Overflow Sample Points 

0909356-05 

Client Sample ID: API-W-5 

Collection Date: 9116/2009 9:48:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

------------------··---------------·-------------
Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Oiethyl phthalate NO 
Dimethyl phthalate NO 
2,4-0ichlorophenol NO 
2,4-0imethylphenol NO 
4,6-Dinitro-2-methylphenol NO 
2,4-0inltrophenol NO 
2,4-0initrotoluene NO 
2,6-0inltrotoluene NO 
Fluoranthene NO 
Fluorene NO 
Hexachlorobenzene NO 
Hexachlorobutadiene NO 
Hexachlorocyclopentadiene NO 
Hexachloroethane NO 
lndeno(1,2,3-cd)pyrene NO 
lsophorone NO 
2-Methylnaphthalene NO 
2-Methylphenol ND 
3+4-Methylphenol NO 
N~Nitrosodi-n-propylamine 

N-Nitrosodlphenylamine 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
Pyridine 
1 ,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Surr: 2,4,6-Trlbromophenol 
Surr: 2-Fiuorobiphenyl 
Surr: 2-Fiuorophenol 
Surr: 4-Terphenyl-d14 
Surr: Nitrobenzene-d5 
Surr: Phenol-d5 

NO 
ND 
ND 
NO 
ND 

NO 
ND 
NO 
ND 

ND 
ND 

NO 
NO 
NO 
NO 
ND 
NO 

76.2 

89.9 
61.9 

78.7 

76.6 

66.1 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

PQL Qual Units 

1.0 mg/Kg 

1.0 mg/Kg 

2.0 mg/Kg 

1.5 mg/Kg 

2.5 mg/Kg 

2.0 mg/Kg 

2.5 mg!Kg 

2.5 mg/Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 

1.0 

1.0 

1.0 
1.0 

1.3 

2.5 
1.0 

1.0 

2.0 
1.0 

1.0 

1.0 

2.5 
1.0 

1.0 
1.0 

35.5-141 
30.4-126 

28.1-129 
34.6-151 

26.5-122 
37.6-118 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 

%REC 

%REC 
%REC 
%REG 

%REC 

DF 

1 

1 

_ Date Analyzed 

Analyst: JDC 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
1 0/6/2009 7:40:46 PM 
1 0/6/2009 7:40:46 PM 
1 0/6/2009 7:40:46 PM 
1 0/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 
10/6/2009 7:40:46 PM 

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

MCL Maximum Contaminant Level 
RL Reporting Limit 

S Spike recovery outside accepted recovery limits Page 18 of40 
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Hall Environmental Analysis Laboratory, In~. Date: 08-0ct-09 

CLIENT: Western Refming Southwest, Gallup Client Sample JD: API-W-5 

Lab Order: 0909356 Collection Date: 9/16/2009 9;48:00 AM 

Project: API Overflow Sample Points Date Reteived: 9/17/2009 

Lab ID: 0909356-05 Matrix: SOIL . 
----------------·-------~~~---~---- ·--------~--~----------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

EPA METHOD 82608: VOLA TILES Analyst: DAM 
Benzene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

Toluene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

Ethylbenzene ND 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

Methyl tart-butyl ether (MTBE) NO 0.50 mg/Kg 10 9/19/20091:02:57 AM 

1,2,4-Trimethylbenzene NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

1,3,5-Trimethylbenzene ND 0.50 mg/Kg 10 9/19/20091:02:57 AM 

1,2-Dichloroethane (EDC) ND 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

1,2-Dibromoethane (EOB) NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

Naphthalene NO 1.0 mg/Kg 10 9/1912009 1 :02:57AM 

1-Methylnaphthalene NO 2.0 mg/Kg 10 9/19/2009 1 :02:57AM 

2-Methylnaphthalene ND 2.0 mg/Kg 10 9/19/20091:02:57 AM 

Acetone ND 7.5 mg/Kg 10 9/19/2009 1 :02:57AM 

Bromobenzene ND 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

Bromodichloromethane ND 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

Bromoform ND 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

Bromomethane NO 1.0 mg/Kg 10 9/19/2009 1 :02:57 AM 

2-Butanone NO 5.0 mg/Kg 10 9/19/2009 1 :02:57 AM 

Carbon disulfide NO 5.0 mg/Kg 10 9/19/20091:02:57 AM 

Carbon tetrachloride ND 1.0 mg/Kg 10 9/19/2009 1:02:57 AM 

Chlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

Chloroethane ND 1.0 mg/Kg 10 9/19/2009 1 :02:57AM 

Chloroform ND 0.50 mg/Kg 10 9/1912009 1 :02:57AM 

Chloromethane NO 0.50 mg/Kg 10 9/1912009 1 :02:57AM 

2-Chlorotoluene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

4-Chlorotoluene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

cis-1,2-0CE NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

cis-1 ,3-Dichloropropene ND 0.50 mgiKg 10 9/19/2009 1 :02:57 AM 

1 ,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 9119/2009 1:02:57 AM 

Dibromochloromethane NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

Dlbromomethane ND 1.0 mg/Kg 10 9/19/2009 1 :02:57 AM 

1,2-Dichlorobenzene ND 0.50 mg/Kg 10 9/1912009 1 :02:57 AM 

1 ,3-Dichlorobenzene ND 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

1.4-Dichlorobenzene ND 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

Dichlorodifluoromethane ND 0.50 mg/Kg 10 9119/20091:02:57 AM 

1,1-Dichloroethane ND 1.0 mg/Kg 10 9/19/2009 1 :02:57AM 

1,1-Dichloroethene ND 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

1 ,2-Dichloropropane ND 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

1,3-Dichloropropane ND 0.50 mg/Kg 10 9/19/20091:02:57 AM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 9/19/2009 1 :02:57AM 

1,1-Dichloropropene NO 1.0 mg/Kg 10 9/19/2009 1 :02:57 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 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
Page 19 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-05 

Client Sample ID: API-W-5· 

Collection Date: 9/16/2009 9:48:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

--~-----------~-·-----··---------·---------·--- ------··-

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: DAM 
Hexachlorobutadiene NO 1.0 mg/Kg 10 9/19/2009 1:02:57 AM 

2-Hexanone NO 5.0 mg/Kg 10 9/19/2009 1:02:57 AM 

lsopropylbenzene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

4-lsopropyltoluene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 9/19/2009 1 :02:57 AM 

Methylene chloride NO 1.5 mg/Kg 10 9/19/2009 1 :02:57 AM 

n-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

n-Propylbenzene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

sec-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

Styrene NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

tert-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

1,1, 1,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/19/20091:02:57 AM 

1,1 ,2,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

Tetrachloroethane (PCE) NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

trans-1 ,2-0CE NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

trans-1 ,3-0ichloropropene NO 0.50 mg/Kg 10 9119/2009 1:02:57 AM 

1,2,3-Trichlorobenzene ND 1.0 mg/Kg 10 9/19/2009 1:02:57 AM 

1 ,2,4-Trichlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

1,1, 1· Trichloroethane NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

1,1 ,2-Trichloroethane NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

Trichloroethane (TCE) NO 0.50 mg/Kg 10 9/19/2009 1 :02:57AM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 9/19/2009 1 :02:57 AM 

1 ,2,3-Trichloropropane NO 1.0 mg/Kg 10 9/19/2009 1 :02:57 AM 

Vinyl chloride NO 0.50 mg/Kg 10 9/19/2009 1:02:57 AM 

Xylenes, Total NO 1.0 mg/Kg 10 9/19/2009 1 :02:57 AM 

Surr: 1,2-0ichloroethane-d4 99.4 84-111 %REC 10 9/19/2009 1 :02:57 AM 

Surr: 4-Bromofluorobenzene 101 89.5-108 %REC 10 9/19/2009 1 :02:57 AM 

Surr: Oibromofluoromethane 95.7 90.6-123 %REC 10 9/19/2009 1 :02:57AM 

Surr: Toluene-dB 102 76.6-106 %REC 10 9/19/2009 1 :02:57AM 

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 Ana\yte detected below quantitation limits MCL Ma~timum Contaminant Level 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
Page20 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: OB:Oct-09 

CLIENT: Western Refming Southwest, Gallup Client Sample 10: API-W-6 

Lab Order: 0909356 Collection Date: 9/16/2009 9:58:00 AM 

Project: API Overflow Sample Points Date Received: 9/17/2009 

Lab 10: 0909356-06 Matrix: SOIL 
·--------·---&-· &-----·-~-------~·-· 

Analyses Result PQL Qual Units OF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: sec 
Diesel Range Organics (ORO) 370 10 mg/Kg 9/23/2009 7:19:55 AM 

Motor Oil Range Organics (MRO) 160 50 mg/Kg 9/23/2009 7:19:55 AM 

Surr: DNOP 108 61.7-135 %REC 9/23/2009 7:19:55 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 25 mg/Kg 5 9/23/2009 1 :27:48 AM 

Surr: BFB 90.4 65.9-118 %REC 5 9/23/2009 1 :27:48 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Acsnaphthylene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Aniline NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Anthracene ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Azobenzene ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Benz(a)anthracene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Benzo(a)pyrene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Benzo(b)fluoranthene NO 1.0 mg/kg 10/6/2009 8:10:34 PM 

Benzo(g,h,i)perylene NO 2.5 mg/Kg 10/6/2009 8:10:34 PM 

Benzo(k)fluoranthene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Benzoic acid NO 2.5 mg/Kg 1 0/6/2009 8: 1 0:34 PM 

Benzyl alcohol NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Bis(2-chloroethoxy)methane NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Bis(2-chloroethyl)ether NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Bis(2-chloroisopropyl)ether NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Bis(2-ethylhexyl)phthalate NO 2.5 mg/Kg 10/6/2009 8:10:34 PM 

4·Bromophenyl phenyl ether NO 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

Butyl benzyl phthalate NO 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

Carbazole NO 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

4-Chloro-3-methylphenol NO 2.5 mg/Kg 10/6/2009 8:10:34 PM 

4-Chloroaniline NO 2.5 mg/Kg 10/6/2009 8:10:34 PM 

2-Chloronaphthalene NO 1.3 mg/Kg 10/6/2009 8:10:34 PM 

2-Chlorophenol NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

4-Chlorophenyl phenyl ether NO 1.0 mgiKg 10/6/2009 8:10:34 PM 

Chrysene NO 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

DI-n-butyl phthalate NO 2.5 mg/Kg 1 10/6/2009 8:10:34 PM 

Di-n-cetyl phthalate NO 1.0 mg/Kg 1 1 0/6/2009 8: 1 0: 34 PM 

Dlbenz(a,h)anthracene NO 1.0 mg/Kg 1 1 0/6/2009 8: 1 0: 34 PM 

Dibenzofuran ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

1 ,2-Dichlorobenzene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

1,3-Dichlorobenzene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

1 ,4-Dichlorobenzene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

3,3 · ·Dichlorobenzidine NO 1.3 mg/Kg 10/6/2009 8:10:34 PM 

··-----·------·-··---·----···--·-· ·-- ---···-- .. ·-----·-·--- . --·· ·- --·-.. -· -- ·--- ----- ----·-----·-. ... -···-- -- . -- ·------ _____ _, ___ --·- . ··-. -··-- ·-· . 

Qualifiers: * Value exceeds Maximum Contaminant Level B Ana\yte 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 

NO Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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Ill 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 
---------········ ···--------------------·· ---------·----~~-----···-~------······~----------------··-------- ~------
~--·---~-----·· ____________ .. ------· ···------------···-----------~-.. --------·--------·---------------------·. ---- ---·-· -- ·----· -----------· . 

CLIENT: 
Lab Order: 

Project: 

Lab ID: 

Western Refming Southwest, Gallup 
0909356 
API Overflow Sample Points 

0909356-06 

Client Sample ID: API-W-6 

Collection Date: 9/16/2009 9:58:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

----------------------------------------------------------- ---------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Diethyl phthalate ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Dimethyl phthalate ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

2,4-Dichlorophenol ND 2.0 mg/Kg 10/6/2009 8:10:34 PM 

2,4-Dimethylphenol ND 1.5 mg/Kg 10/6/2009 8:10:34 PM 

4,6-Dinitro-2-methylphenol ND 2.5 mg/Kg 1 0/6/2009 8: 1 0: 34 PM 

2;4-Dinitrophenol ND 2.0 mg/Kg 10/6/2009 8:10:34 PM 

2,4-Dinitrotoluene ND 2.5 mg/Kg 10/6/2009 8:10:34 PM 

2,6-Dlnitrotoluene ND 2.5 mg/Kg 10/6/2009 8:10:34 PM 

Fluoranthene ND 1.3 mg/Kg 1 10/6/2009 8:10:34 PM 

Fluorene NO 2.5 mg/Kg 1 10/6/2009 8:10:34 PM 

Hexachlorobenzene ND 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

Hexachlorobutadiene NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Hexachlorocyclopentadiene ND 1.0 mg/Kg 10/6/2009 8!10:34 PM 

Hexachloroethane ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

lndeno(1,2,3-cd)pyrene ND 1.3 mg/Kg 10/6/2009 8:10:34 PM 

lsophorone ND 2.5 mg/Kg 10/6/2009 8:10:34 PM 

2-Methylnaphthalene ND 1.3 mg/Kg 10/6/2009 8:10:34 PM 

2-Methylphenol NO 2.5 mg/Kg 10/6/2009 8:10:34 PM 

3+4-Methylphenol ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

N-Nitrosodi-n-propylamine NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

N-Nitrosodlphenylamlne NO 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

Naphthalene ND 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

2-Nitroaniline NO 1.0 mg/Kg 10/6/2009 8:10:34 PM 

3-Nitroaniline ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

4-Nitroaniline ND 1.3 mg/Kg 10/6/2009 8:10:34 PM 

Nitrobenzene ND 2.5 mg/Kg 10/6/2009 8:10:34 PM 

2-Nitrophenol ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

4-Nitrophenol NO 1.0 mg/Kg 1 0/6/2009 8:10:34 PM 

Pentachlorophenol ND 2.0 mg/Kg 10/6/2009 8:10:34 PM 

Phenanthrene ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Phenol ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Pyrena ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Pyridine ND 2.5 mg/Kg 10/6/2009 8:10:34 PM 

1,2,4-Trichlorobenzene ND 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

2,4,5-Trichlorophenol NO 1.0 mg/Kg 1 10/6/2009 8:10:34 PM 

2,4,6-Trichlorophenol ND 1.0 mg/Kg 10/6/2009 8:10:34 PM 

Surr: 2,4,6-Tribromophenol 73.0 35.5-141 %REG 10/6/2009 8:10:34 PM 

Surr: 2-Fiuorobiphenyl 52.9 30.4-128 %REG 10/6/2009 8:10:34 PM 

Surr: 2-Fiuorophenol 31.9 28.1-129 %REG 10/6/2009.8:10:34 PM 

Surr: 4-Terphenyl-d14 76.5 34.6-151 %REC 10/6/2009 8:10:34 PM 

Surr: Nitrobenzene-d5 40.9 26.5-122 %REC 10/6/2009 8:10:34 PM 

Surr: Phenol-d5 31.5 37.6-118 s %REC 10/6/2009 8:10:34 PM 

---- ·-·--- - --· --- ····-------------·-·-------------· ------ ---· ---- ------- ---

Qualifiers: * Value exceeds M8J(imum 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 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 
------. ------···------·-----~--- -~-----------~------------------~--~------~~ .. ~-----~-~------··· ····-------------·--------·----------~----------------~ -·-------- ---------~--------------~--------·~- .. ·-~-- ------------~----- ----.-----

CLIENT: Western Refining Southwest, Gallup Client Sample ID: API-W-6 
Lab Order: 0909356 Collection Date: 9/16/2009 9:58:00 AM 
Project: API Overflow Sample Points Date Received: 9/l?/2009 

LabiD: 0909356-06 Matrix: SOIL 
------------~--- ----------
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

EPA METHOD 82608: VOLATILES Analyst: DAM 
Benzene NO 0.50 mg/Kg 10 9/19/2009 1 :31:03 AM 
Toluene NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
Ethylb&nzene NO 0.50 mg/Kg 10 9/19/2009 1 :31 :03 AM 
Methyl tert-butyl ether (MTBE) NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
1 ,2,4-Trlmethylbenzene NO 0.50 mstKs 10 9/19/2009 1:31:03 AM 
1 ,3,5· Trimethylbenzene NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
1,2-Dichloroethane (EDC) NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
1,2-Dibromoethane (EDB) NO 0.50 mg/Kg 10 9/19/2009 1 :31:03 AM 
Naphthalene NO 1.0 mg/Kg 10 9/19/2009 1:31:03 AM 
1-Methylnaphthalene NO 2.0 mg/Kg 10 9/19/20091:31:03AM 
2-Methylnaphthalene NO 2.0 mg/Kg 10 9/19/20091:31:03AM 
Acetone NO 7.5 mg/Kg 10 9/19/2009 1 :31:03 AM 
Bromobenzene NO 0.50 mg/Kg 10 9119/2009 1 :31 :03 AM 
Bromodichloromethane NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
Bromoform NO 0.50 mg/Kg 10 9/19/2009 1 :31 :03 AM 
Bromomethane NO 1.0 mg/Kg 10 9/19/2009 1 :31 :03 AM 
2-Butanone NO 5.0 mg/Kg 10 9/19/20091:31:03 AM 
Carbon disulfide NO 5.0 mg/Kg 10 9/19/2009 1 :31 :03 AM 
Carbon tetrachloride NO 1.0 mg!Kg 10 9/19/2009 1 :31:03 AM 
Chlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
Chloroethane NO 1.0 mg!Kg 10 9/19/2009 1 :31:03 AM 
Chloroform ND 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
Chloromethane NO 0.50 mg/Kg 10 9/19/2009 1 :31:03 AM 
2-Chlorotoluene ND 0.50 mg/Kg 10 9/19/2009 1 :31 :03 AM 
4-Chlorotoluene NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
cis-1 ,2-0CE NO 0.50 mg/Kg 10 9/19/2009 1 :31 :03 AM 
cis-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
1,2-Dibromo-3-chloropropane NO 1.0 mg/Kg 10 9/19/20091:31:03AM 
Dibromochloromethane NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
Dibromomethane NO 1.0 mg/Kg 10 9/19/20091:31:03AM 
1 ,2-Dichlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :31 :03 AM 
1 ,3-Dichlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :31:03 AM 
1 ,4-Dichlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :31 :03 AM 
Dichlorodifluoromethane NO 0.50 mg/Kg 10 9/19/2009 1 :31:03 AM 
1, 1-Dlchloroethane NO 1.0 mg/Kg 10 9/19/2009 1 :31:03 AM 
1 , 1-Dichloroethene NO 0.50 mg/Kg 10 9/19/2009 1 :31:03 AM 
1 ,2-Dichloropropane NO 0.50 mg/Kg 10 9/19/20091:31:03AM 
1 ,3-0ichioropropane NO 0.50 mg/Kg 10 9/19/2009 1:31:03 AM 
2,2-Dichloropropane NO 1.0 mg/Kg 10 9/19/2009 1:31:03 AM 
1, 1-0ichloropropene NO 1.0 mg/Kg 10 9/19/20091:31:03AM 

. ··-------- -- ------ --------- . ---------- .. --·-· - ---- --~---- -------- ---~-------- ------- ---------- ------------------- -----
Qualifiers: • Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

E Estimated value H Holding times for preparation or analysis e;J(ceeded 
Analyte detected below quantitation limits MCL Ma;J(imum Contaminant Level 

NO Not Detected at the Reporting Limit RL Reporting Limit 
s Spike recovery outside accepted recovery limits Page 23 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 
-------------·····-~- ·····-----~--------~--~---------------·--------· --~~-------- -------~--~-------. --------·····-···-----------------------···· ~----~---· --------------- __ ., ___ ---------------------········ .... ____ --------------- .. ---------------- -------~------ --------

CLIENT: Western Refining Southwest, Gallup Client Sample 10: API-W-6 

Lab Order: 0909356 Collection Date: 9/16/2009 9:58:00 AM 

Project: API Overflow Sample Points Date Received: 9/17/2009 

LabiD: 0909356-06 Matrix: SOIL 
-------------------~---·------------~-----~-~------·-·· ----------·-

Analyses Result 

EPA METHOD 82808: VOLA TILES 
Hexachlorobutadiene NO 
2-Hexanone NO 

. lsopropylbenzene NO 
4-lsopropyltoluene NO 
4-Methyl-2-pentanone NO 
Methylene chloride NO 
n-Butylbenzene NO 
n-Propylbenzene NO 
sec-Butylbenzene NO 
Styrene .NO 
tert-Butylbenzene NO 
1,1, 1 ,2-Tetrachloroethane NO 
1,1 ,2,2-Tetrachloroethane NO 
Tetrachloroethane (PCE) NO 
trans-1 ,2-0CE NO 
trans-1 ,3-0ichloropropene NO 
1 ,2,3-Trichlorob~nzene NO 
1 ,2,4-Trichlorobenzene NO 
1,1, 1 "Trichloroethane NO 
1,1 ,2-Trichloroethane NO 
Trichloroethane (TCE) NO 
Trichlorofluoromethane NO 
1 ,2,3-Trichloropropane NO 
Vinyl chloride NO 

Xylenes, Total NO 
Surr: 1 ,2-0ichloroethane-d4 97.1 
Surr: 4-Bromofluorobenzene 99.2 
Surr: Oibromofluoromethane 94.6 
Surr: Toluene-dB 99.6 

Qualifiers: • Value exceeds Maximum Contaminant Level 
E Estimated value 

Analyte detected below quantitation limits 
NO Not Detected at the Reporting Limit 

PQL 

1.0 
5.0 

0.50 
0.50 
5.0 
1.5 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 

0.50 
0.50 

0.50 
0.50 
0.50 

1.0 
0.50 
1.0 

84-111 
89.5-108 

90.6-123 
76.6-106 

S Spike recovery outside accepted recovery limits 

25 

Qual Units DF Date Analyzed 

Analyst: DAM 
mg/Kg 10 9/19/2009 1 :31 :03 AM 
mg/Kg 10 9/19/2009 1:31:03 AM 
mg/Kg 10 9/19/2009 1 :31:03 AM 
mg/Kg 10 9/19/2.0091:31:03AM 
mg/Kg 10 9/19/2009 1:31:03 AM 
mg/Kg 10 9/19/2009 1 :31:03 AM 
mg/Kg 10 9~19/2009 1 :31 :03 AM 
mg/Kg 10 9/19/20091:31:03AM 
mg/Kg 10 9/19/20091:31:03AM 
mg/Kg 10 9119/20091:31:03AM 
mg/Kg 10 9/19/2009 1:31:03 AM 
mg/Kg 10 9/19/20091:31:03AM 
mg/Kg 10 9/19/2009 1:31:03 AM 
mgfKg 10 9/19/2009 1:31:03 AM 
mgfKg 10 9/19/20091:31:03AM 
mgfKg 10 9/19/20091:31:03AM 
mg/Kg 10 9/19/20091:31:03AM 
mg/Kg 10 9/19/2009 1 :31:03 AM 
mg/Kg 10 9/19/2009 1 :31:03 AM 
mgfKg 10 9/19/20091:31:03AM 
mg/Kg 10 9/19/2009 1 :31:03 AM 
mg/Kg 10 9/19/20091:31:03AM 
mg/Kg 10 9/19/2009 1:31:03 AM 
mgfKg 10 9/19/2009 1:31:03 AM 
mg/Kg 10 9/19/2009 1 :31:03 AM 
%REC 10 9/19/2009 1:31:03 AM 
%REC 10 9/19/2009 1 :31:03 AM 
%REC 10 9/19/2009 1 :31:03 AM 
%REC 10 9/19/2009 1 :31:03 AM 

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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Definitions: 

Rl. • Analyte (epo.:ttng limit. 
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ip 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 
0909356 

API Overflow Sample Points 

0909356-07 

Client Sample ID: BKT~E-7 

Collection Date: 9/16/2009 I 0: I 0:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

-------------·--·---- -----·----·-·-··-·---·---·~-------~-----------·----------------
Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 150 

Motor Oil Range Organics (MRO) 79 

Surr: DNOP 99.7 

EPA METHOD 80158: GASOLINE RANGE 
Gasoline Range Organics (GRO) 63 

Surr:BFB 145 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene NO 

Acenaphthylene NO 

Aniline NO 

Anthracene ND 

Azobenzene NO 

Benz(a)anthracene NO 

Benzo(a)pyrene NO 

Be~zo(b)fluoranthene NO 

Benzo(g,h,i)perylene NO 

Benzo(k)fluoranthene ND 

Benzoic acid NO 

Benzyl alcohol NO 

Bis(2-chloroethoxy)methane ND 

Bis(2-chloroethyl)ether NO 

Bis(2-chloroisopropyl)ether NO 

Bis{2-ethylhexyi)phthalate ND 

4-Bromophenyl phenyl ether NO 

Butyl benzyl phthalate ND 

Carbazole ND 

4-Chloro-3-methylphenol ND 

4-Chloroaniline ND 

2-Chloronaphthalene ND 

2-Chlorophenol ND 

4-Chlorophenyl phenyl ether NO 

Chrysene ND 

Di-n-butyl phthalate ND 

Di-n-octyl phthalate NO 

Dibenz{a,h)anthracene ND 

Dibenzofuran ND 

1,2-Dichlorobenzene NO 

1,3-Dichlorobenzene ND 

1 ,4-Dichlorobenzene NO 

3,3 · -Dichlorobenzldine ND 

Qualifiers: • Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

PQL Qual Units DF Date Analyzed 

10 
50 

61.7-135 

25 

65.9-118 s 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

2.5 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

2.5 

2.5 

1.3 
1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.3 

26 

mg/Kg 

mg/Kg 

o/oREC 

mg/Kg 

o/oREC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

5 

5 

Analyst: sec 
9/23/2009 7:55:20 AM 

9/23/2009 7:55:20 AM 

912312009 7:55:20 AM 

Analyst: NSB 
9/23/2009 1 :58:04 AM 

9/23/2009 1 :58:04 AM 

Analyst: JDC 
10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

1016/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

1 0/6/2009 8:40:25 PM 

1 0/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

1016/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

10/6/2009 8:40:25 PM 

B Analyte detected in the associated Method Blank 
H Holding times for preparation or analysis e"ceeded 

MCL Maximum Contaminant Level 
RL Reporting Limit 

Page 25 of40 



Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 
Western Refining Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-07 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Olethyl phthalate NO 

Dimethyl phthalate ND 

2,4-0ichtorophenol NO 

2,4-0imethylphenol NO 

4,6-0inltro-2-methylphenol NO 

2,4-0initrophenol ND 

2,4-0initrotoluene NO 

2,6-0inltrotoluene NO 

Fluoranthene ND 

Fluorene NO 

Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachlorocyclopentadiene NO 

Hexachloroethane NO 

lndeno(1,2,3-cd)pyrene NO 

lsophorone NO 

2-Methylnaphthalene NO 

2-Methylphenol ND 

3+4-Methylphenol NO 

N-Nitrosodi-n-propylamine NO 

N-Nitrosodiphenylamine ND 

Naphthalene NO 

2-Nitroaniline ND 

3-Nitroaniline NO 

4-Nitroaniline NO 

Nitrobenzene ND 

2-Nitrophenol NO 

4-Nitrophenol NO 

Pentachlorophenol ND 

Phenanthrene NO 

Phenol NO 

Pyrene NO 

Pyridine NO 

1,2,4-Trichlorobenzene NO 

2,4,5-Trichlorophenol NO 

2,4,6-Trichlorophenol NO 

Surr: 2,4,6-Trlbromophenol 94.3 

Surr: 2-Ftuorobiphenyl 99.1 

Surr: 2-Fiuorophenol 91.4 

Surr: 4-Terphenyl-d14 88.2 

Surr: Nitrobenzene-d5 104 

Surr: Phenol-d5 91.8 

--------------- - --· --------

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

PQL 

1.0 
1.0 
2.0 
1.5 

2.5 
2.0 
2.5 
2.5 
1.3 
2.5 
1.0 
1.0 
1.0 
1.0 
1.3 

2.5 
1.3 
2.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.3 
2.5 
1.0 

1.0 
2.0 
1.0 
1.0 
1.0 
2.5 

1.0 
1.0 
1.0 

35.5-141 

30.4-128 

28.1-129 

34.6-151 
26.5-122 

37.6-118 

s Spike recovery outside accepted recovery limits 

27 

Client Sample ID: BKT-E-7 

Collection Date: 9/16/2009 I 0:10:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: JDC 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 1 0/6/2009 8:40:25 PM 

mg/!(g 1 0/6/2009 $:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 1 10/6/2009 8:40:25 PM 

mg/Kg 1 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 1 0/6/2009 8:40:25 PM 

mg/Kg 1 0/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 1 0/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/612009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

mg/Kg 1 0/6/2009 8:40:25 PM 

mg/Kg 10/6/2009 8:40:25 PM 

%REC 10/6/2009 8:40:25 PM 

%REC 10/6/2009 8:40:25 PM 

%REC 1 0/6/2009 8:40:25 PM 

%REC 10/6/2009 8:40:25 PM 

%REC 10/6/2009 8:40:25 PM 

%REC 1 0/6/2009 8:40:25 PM 

-------------·- --------- ----------··-- --------·· ------

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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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

--------~------~---~-----------·---
-- ·---------~-~- -------.------···-------··--~--------

···-·-···A••-••---~- ----·----··-------··• --~--~------··•• . ---------------- ------·¥----~----------·- ---------- --------~----·-··-

CLIENT: Western Refining Southwest, Gallup Client Sample ·m: BKT-E-7 

Lab Order: 0909356 Collection Date: 9/16/2009 10:1 0:00 AM 

Project: API Overflow Sample Points Date Received: 9/17/2009 

Lab 10: 0909356-07 Matrix: SOIL 
~-----------------------------------

----

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

EPA METHOD 82608: VOLATILES Analyst: DAM 

Benzene ND 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Toluene ND 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Ethylbenzene ND 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

Methyl tart-butyl ether (MTBE) NO 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

1,2,4-Trlmethylbenzene 1.3 0.50 mg/Kg 10 9/19/2009 1 :59; 09 AM 

1,3,5-Trimethylbenzene 0.60 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

1,2-Dichloroethane (EOC) NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

1,2-0ibromoethane (EOB) ND 0.50 mg/Kg 10 9/19/20091:59:09AM 

Naphthalene NO 1.0 mg/Kg 10 9/19/2009 1:59:09 AM 

1-Methylnaphthalene NO 2.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

2-Methylnaphthalene ND 2.0 mg/Kg 10 9/19/20091:59:09 AM 

Acetone ND 7.5 mg/Kg 10 9/19/20091:59:09AM 

Bromobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Bromodichloromethane ND 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Bromoform NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Bromomethane ND 1.0 mg/Kg 10 9/19/2009 1:59:09 AM 

2-Butanone ND 5.0 mg/Kg 10 9/19/2009 1:59:09 AM 

Carbon disulfide ND 5.0 mg/Kg 10 9/19/2009 1:59:09 AM 

Carbon tetrachloride NO 1.0 mg/Kg 10 9/19/2009 1:59:09 AM 

Chlorobenzene NO 0.50 mg/Kg 10 9/19/20091:59:09AM 

Chloroethane ND 1.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

Chloroform NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Chloromethane ND 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

2-Chlorotoluene ND 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

4-Chlorotoluene NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

cis-1,2-0CE ND 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

cis-1,3-Dichloropropene ND 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

1 ,2-0ibromo-3-chloropropane ND 1.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

Dibromochloromethane NO 0.50 . mg/Kg 10 9/19/2009 1 :59:09 AM 

Oibromomethane ND 1.0 mg/Kg 10 9/19/20091:59:09AM 

1,2-0ichlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

1,3-0ichlorobenzene NO 0.50 mg/Kg 10 9/19/20091:59:09 AM 

1,4-0ichlorobenzene ND 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Dichlorodifluoromethane ND 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

1 , 1-Dichloroethane NO 1.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

1, 1-Dichloroethene NO 0.50 mg/Kg 10 9/19/20091:59:09AM 

1,2-Dichloropropane NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

1,3-0ichloropropane NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

1,1-Dichloropropene ND 1.0 mg/Kg 10 9/19/2009 1 :59:09 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 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 
--w --~------•·•~ ·-~-·--·------••·· ~-~ - --·- --------- ,,,,. ____ ~-----------------~--- --····-~----------------------------------------------. ·---~ - ---------------· ___________ ,_. __ -----·-------~----------------·---~--

CLIENT: Western Refming Southwest, Gallup Client Sample ID: BKT-E-7 

Lab Order: 0909356 Collection Date: 9116/2009 I 0: I 0:00 AM 

ProJect: API Overflow Sample Points Date Received: 9117/2009 

Lab ID: 0909356-07 Matrix: SOIL 
-------~----·---~--~--------- ----··--·-
Analyses- Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: DAM 
Hexachlorobutadiene NO 1.0 mg/Kg 10 9/19/2009 1 :69:09 AM 

2-Hexanone NO 5.0 mg/Kg 10 9/19/20091:59:09 AM . 

lsopropylbenzene NO 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

4-lsopropyltoluene NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 9119/2009 1 :59:09 AM 

Methylene chloride NO 1.5 mg/Kg 10 9/19/2009 1:59:09 AM 

n-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

n-Propylbenzene NO 0.50 mg/Kg 10 9/19/20091:59:09 AM 

sec-Butylbenzene NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Styrene NO 0.50 mg/Kg 10 9/19/2009 1:59:09 AM 

tert-Butylbenzene NO 0.50 mg/Kg 10 9/19/20091 :59:09 AM 

1,1, 1 ,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/19/20091:59:09 AM 

1,1 ,2,2-Tetrachloroethane NO 0.50 mg/Kg 10 9/19/20091:59:09AM 

Tetrachloroethane (PCE) NO 0.50 mg/Kg 10 9/19/20091:59:09 AM 

trans-1 ,2-DCE NO 0.50 mg/Kg 10 9119/2009 1:59:09 AM 

trans-1 ,3-0ichloropropene NO 0.50 mg/Kg 10 9119/20091:59:09 AM 

1 ,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

1 ,2,4· Trlchlorobenzene NO 0.50 mg/Kg 10 9/19/2009 1 :59:0~ AM 

1 , 1, 1-Trichloroethane NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

1, 1,2-Trichloroethane NO 0.50 mg/Kg 10 9/1912009 1 :59:09 AM 

Trichloroethane (TCE) NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 9/19/2009 1 :69:09 AM 

1 ,2,3-Trichloropropane NO 1.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

Vinyl chloride NO 0.50 mg/Kg 10 9/19/2009 1 :59:09 AM 

Xylenes, Total 2.2 1.0 mg/Kg 10 9/19/2009 1 :59:09 AM 

Surr: 1,2-0ichloroethane-d4 98.5 84-111 %REC 10 9/19/2009 1:59:09 AM 

Surr: 4-Bromofluorobenzene 105 89.6-108 %REC 10 9/19/2009 1:59:09 AM 

Surr: Oibromofluoromethane 93.6 90.6-123 %REC 10 9/19/2009 1 :59:09 AM 

Surr: Toluene-dB 100 76.6-106 %REC 10 9/19/2009 1 :59:09 AM 

Qualitiera: * 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 
S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory,-Inc. Date: 08~0ct~09 

--------·==-------==-----··----·==--=-----=~----==----==--::::.-_-___ -_--.. c.:.:...-.. -.. --:-= 

CLIENT: 

Lab Order: 
Western Refming Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-08 

Analyses Re8ult 

EPA METHOD 80158: DIESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 
Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 
Gasoline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 8270C: SEMIVOLATILES 
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-Chloroanlline 
· 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 

1000 
NO 

0 

370 
138 

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 

NO 

Qualiliers: * Value exceeds Maximum Contaminant Level 
E Estimated value 

Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Client Sample ID: BKT-S-8 

Collection Date: 9/16/2009 10:20:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

PQL Qual Units 

100 mg/Kg 
500 mg/Kg 

61.7-135 S %REC 

100 mg/Kg 

65.9-118 S %REC 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 

1.0 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 
2.5 mg/Kg 

1.0 mg/Kg 
1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

2.5 mg/Kg 

2.5 mg/Kg 

1.3 mg/Kg 
1.0 mg/Kg 
1.0 mg/Kg 

1.0 mg/Kg 
2.5 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 
1.0 mg/Kg 

1.0 mg/Kg 
1.0 mg/Kg 
1.3 mg/Kg 

------------- ·- . . -- ··-------·- . 

DF 

10 
10 
10 

20 
20 

Date Analyzed 

Analyst: SCC 
9/23/2009 8:31:02 AM 
9123/2009 8:31 :02 AM 
9/23/2009 8:31:02 AM 

Analyst: NSB 
9/23/2009 2:28:19 AM 

9/23/2009 2:28:19 AM 

Analyst: JDC 
10/612009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/612009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

1 016/2009 9: 1 0:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

1 0/6/2009 9:1 0: 08 PM 

10/6/2009 9:10:08 PM 

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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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 
·-···-~---··A•----··----~---~---------··------·--·--•••••- ·-•••••·~-~·~00• •·----~--~- o •• ~oo -•••-•·-··--•--•-••••••-• 
_________ .,______ • -~-~ --· ·------------------~---- ---- .. -J ••• -------------· ------------------------------ --------------~---------·-·-·· • -~---------

CLIENT: 
Lab Order: 

Western Refming Southwest, Gallup 
0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-08 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Dlethyl phthalate ND 
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 
Hexachlorobutadtene 
Hexachlorocyclopentadiene 
Hexachloroethane 
tndeno(1 ,2,3-cd)pyrene 
lsophorone 
2-MethyJnaphthalene 
2-Methylphenol 
3+4-Methylphenol 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
Pyridine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Surr: 2,4,6-Tribromophenol 
Surr: 2-Fiuorobiphenyl 
Surr: 2-Fiuorophenol 
Surr: 4-Terphenyl-d14 
Surr: Nitrobenzene-d5 
Surr: Phenol-d5 

NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
1.9 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
·ND 
1.4 
NO 
NO 
NO 
NO 
ND 
NO 

79.6 
86.3 

79.1 
85.9 
114 

83.7 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

Client Sample ID: BKT-S-8 
Collection Date: 9/16/2009 10:20:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

1.0 mg/Kg 
Analyst: JDC 

10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
1016/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
1016/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
1016/2009 9:10:08 PM 

1016/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
1016/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

1.0 
2.0 
1.5 
2.5 
2.0 
2.5 
2.5 
1.3 
2.5 
1.0 
1.0 
1.0 
1.0 
1.3 

2.5 
1.3 
2.5 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.3 
2.5 
1.0 

1.0 
2.0 
1.0 
1.0 
1.0 
2.5 

1.0 
1.0 
1.0 

35.5-141 
30.4-128 
28.1-129 
34.6-151 
26.5-122 
37.6-118 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg · 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
%REC 
%REC 
%REC 
%REC 
%REC 
%REC 

1 

1 

1 

1 

1 

1 

1 0/6/2009 9:1 0:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/612009 9:10:08 PM 
10/6/2009 9:10:08 PM 
10/6/2009 9:10:08 PM 

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

MCL Maximum Contaminant Level 
RL Reporting Limit 

S Spike recovery outside accepted recovery limits Page 30 of40 
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Ill 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab O.rder: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-08 

Client Sample ID: BKT-S-8 

Collection Date: 9/16/2009 10:20:00 AM 

Date Received: 9/17/2009 

Matrix: SOIL 

---------- ---···--- -------------·~. ----·-------
------~-·----·--------·

--·---·-·---

Analyses 

EPA METHOD 8270C: SEMIVOLATILES 

EPA METHOD 82608: VOLATILES 

Benzene 

Toluene 
Ethylbenzene 

Methyl tart-butyl ether (MTBE) 

1 ,2,4-Trimethylbenzene 

1 ,3,5-Trlmethylbenzene 

1 ,2-Dichloroethane (EDC) 

1 ,2-Dibromoethane (EOB) 

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 ,3-0ichlorobenzene 

1 ,4-Dichlorobenzene 

Dichlorodifiuoromethane 

1,1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloropropane 

1 ,3-Dichloropropane 

2,2-Dichloropropane 

1, 1-Dichloropropene 

Result 

NO 
NO 
NO 
ND 
7.2 

3.3 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

NO 
NO 
ND 
NO 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Estimated value 

Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL Qual Units DF Date Analyzed 

2.5 

2.5 
2.5 

2.5 

2.6 

2.5 
2.5 

2.5 
5.0 

10 
10 
38 

2.5 

2.5 
2.5 
5.0 

25 
25 
5.0 

2.5 

5.0 
2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

5.0 

2.5 

5.0 
2.5 

2.5 

2.5 

2.5 

5.0 

2.5 

2.5 

2.5 
5.0 

5.0 

32 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg!Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

50 

50 

50 

50 
50 

50 

50 

50 
50 

50 
50 

50 
50 

50 

50 
50 
50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 
50 

50 
50 

50 

50 

50 

50 

50 

50 

50 

Analyst: JDC 

Analyst: DAM 
9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9119/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2Q09 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9119/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

9/19/2009 2:26:09 AM 

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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ill 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

- --····--·-----··--------------·----------------------------------------
---~-~-----------------------~---------------

---------~~~--------------- ··----------------··--

CLIENT: Western Refining Southwest, Gallup Client Sample ID: BKT-S-8 

Lab Order: 0909356 Collection Date: 9/16/2009 10:20:00 AM 

Project: API Overflow Sample Points Date Received: 9/17/2009 

Lab ID: 0909356-08 Matrix: SOIL ___________________________ ., --------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: DAM 

Hexachlorobutadiene ND 5.0 mg/Kg 50 9/19/2009 2:26:09 AM 

2-Hexanone ND 25 mg/Kg 50 9/19/2009 2:26:09 AM 

lsopropylbenzene ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

4-lsopropyltoluene NO 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

4~Methyl-2-pantanona ND 25 mg/Kg 50 9/19/2009 2:26:09 AM 

Methylene chloride ND 7.5 mg/Kg 50 9/19/2009 2:26:09 AM 

n-Butylbenzene ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

n-Propylbenzene ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

sec-Butylbenzene ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

Styrene ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

tert-Butylbenzene ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

1,1,1,2-Tetrachloroethane ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

1,1,2,2-Tetrachloroethane NO 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

Tetrachloroethane (PCE) NO 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

trans-1 ,2-0CE NO 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

trans-1 ,3-Dichloropropene ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

1,2,3-Trichlorobanzene ND 5.0 mg/Kg 50 9/19/2009 2:26:09 AM 

1,2,4-Trichlorobenzene NO 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

1,1,1-Trichloroethane ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

1, 1,2-Trichloroethane ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

Trichloroethane (TCE) ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

Trichlorofluoromethane ND 2.5 mg/Kg 50 9/19/2009 2:26:09 AM 

1 ,2,3-Trichloropropane ND 5.0 mg/Kg 50 9/19/2009 2:26:09 AM 

Vinyl chloride NO 2.5 mg/Kg 50 9119/2009 2:26:09 AM 

Xylenes. Total 13 5.0 mg/Kg 50 9/19/2009 2:26:09 AM 

Surr: 1 ,2-0ichloroethane-d4 103 84-111 o/oREC 50 9/19/2009 2:26:09 AM 

Surr: 4-Bromofluorobenzene 98.2 89.5-108 o/oREC 50 9/19/2009 2:26:09 AM 

Surr: Oibromofluoromethane 96.4 90.6-123 o/oREC 50 9/19/2009 2:26:09 AM 

Surr: Toluene-dB 99.5 76.6-106 o/oREC 50 9/19/2009 2:26:09 AM 

Qua lifters: • 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 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
RL Reporting Limit 
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LABOAA'TOAY ANAL 'itiCA_LliiEPORf 

:CIIioti Hl'l.ll E'r:lvironmfintal 
PtciJect: o96935a. 
LitJJ:IPr l=!Q~Q$1.l94i2~QO~ 

Cl'-rit sampl•Jo·: MQ93.o&"oae, c; aRT~s·a 

l~N.Il.A&tLitY: 
et~~!!:PPi!l~:llb'/li~l:lJIJIYJ 

COAAS.SIV.ITY 
pHot'Scilt,anCI waste 

R~~OTJ\fiTY 
oyan'il:llj;:ReacJIVi!! 
surflifa; R.$active. 

~~Tf'l,f.$;. TOTAL~ EPA:SW846 
~!'$Qfi1q 
eaaum-
Cac'iil'lium 
Chromium 
Lead 
MarcUJy 
$!;!1Qnium 
SiM~~r 

Result ·U nita . '•,' .-··· 

ND hiQlkg 
ND iniiJfkg 

NO mg/J{g 
483. mg!kg 
NO tnW,KQ 
12 mQI!sg 
1~ mg/kg 

NP m9fkg 
t:JD t;n(j/l<l!J 
ND mg(hg 

'P~•tlf~t;r$ RL 

~9. 

,o,io 

o:os 
20 

5 
'1 
5 
s 

fti~porlJ>ate! US!/24lo9 
QQ.!'-~t~t\ .. Q.:~:- Q~/f6/09 JOi20 
D.ltea.e~t!!IY.•d: 91112·UQ9. 

Matrix~ sari 

¥.qV 
Methttd ·Ana!ysia:Datai-By ·ooL 

250 
.500 

$.W1X);p,M 

swsOitao 

~W~4f?yh7 
SW84.6Clr7 

SW6020 
sik6o1oa; 
swao~os 

s.w:eotoa' 
SW60JOB. 
$WZ47tA 
SW~-0.20 
~W~020 

~~?a2{oe rt;oqt ii®' 

.o9/2:410il io:oo1.otr 

09/23/09 10;26'1 kjp 
·o9/.km9.oa:®..'i pwc 

0{1(23/0!1l9t4BJ aje 
.09123!09 , 6:2-8:7 lao. 
09ti2id~~3:ti4:1 tao 
69J$-V09:2s;047'1ao· 
.ciei22f.os·23:'6'4Itao 
~9~:?10~ 1-~:~~;/ !'109 
Q9/~~Q9 1~:~~~ I aJ9 
o~f?31.Q9. '9;41ll a,ie 

----·----·--· ··-······--··---~--------..:-·------~-~···-~·-·---· .. -· ....... -.....-------------···~·---- ..... ·-···---------...-:--. ----~---. ---~-----··-------
R•pi)rt 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit 

MOL • Maxirnum conlarrtlnantlevel. 
ND - Nol detected •ai the reporting limit 
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I: II 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 
Lab Order: 
Project: 

LabiD: 

Western Refming Southwest, Gallup 
0909356 

API Overflow Sample Points 

0909356-09 
-·------~-------------------···~~-------

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 180 
Motor 011 Range Organics (MRO) 54 

Surr: ONOP 88.9 

EPA METHOD 80158: GASOLINE RANGE 
Gasoline Range Organics (GRO) · 33 

Surr: BFB 112 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene NO 

Acenaphthylene ND 

Aniline NO 

Anthracene ND 

Azobenzene NO 

Benz(a)anthracene ND 

Benzo(a)pyrene ND 

Benzo(b)fluoranthene ND 

Benzo(g,h,i)peryiene ND 

Benzo(k)fluoranthene ND 

Benzoic acid NO 

Benzyl alcohol NO 

Bls(2-chloroethoxy)methane ND 

Bis(2-chloroethyl)ether ND 

Bis(2-chloroisopropyl)ether ND 

Bis(2-ethylhexyl)phthalate ND 

4-Bromophenyl phenyl ether ND 

Butyl benzyl phthalate ND 

Carbazole NO 

4-Chloro-3-methylphenol NO 

4-Chloroaniline ND 

2-Chloronaphthalene NO 

2-Chlorophenol ND 

4-Chlorophenyl phenyl ether NO 

Chrysene ND 

Di-n-butyl phthalate NO 

Di-n-octyl phthalate ND 

Dibenz(a,h)anthracene ND 

Dibenzofuran NO 

1 ,2-0ichlorobenzene ND 

1,3-Dichlorobenzene ND 

1 ,4-0ichlorobenzene ND 

3,3 • -Dichlorobenzidine ND 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 

Analyte detected below quantitation limits 
NO Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

PQL 

10 
50 

61.7-135 

25 

65.9-118 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

2.5 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

2.5 

25 

1.3 

1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.3 

34 

Client Sample ID: BKT-W-9 

Collection Date: 9/16/2009 10:40:00 AM 

Date Received: 9117/2009 
Matrix: SOIL 

Qual Units 

mg/Kg 
mg/Kg 

%REC 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

DF Date Analyzed 

Analyst: sec 
9/23/2009 9:06:42 AM 

1 9/23/2009 9:06:42 AM 
1 9/23/2009 9:06:42 AM 

Analyst: NSB 
5 9/24/2009 4:00: 18 AM 

5 9/24/2009 4:00:18 AM 

Analyst: JDC 
1 016/2009 9:39:49 PM 

1 0/6/2009 9:39:49 PM 

1 0/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

1 0/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

1 0/6/2009 9:39:49 PM 

1 1 0/6/2009 9:39:49 PM 

1 10/6/2009 9:39:49 PM 

1016/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

1 10/6/2009 9:39:49 PM 

1 10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

1 016/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

1016/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

10/6/2009 9:39:49 PM 

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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I<! I 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refming Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-09 

Client Sample ID: BKT-W-9 

Collection Date: 9116/2009 10:40:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

----------·---··---··-····-----·-------------·---

Analys~ Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: joe 
Oiethyl phthalate NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

Dimethyl phthalate NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

2,4-0ichlorophenol NO 2.0 mg/Kg 10/6/2009 9:39:49 PM 

2,4-0imethylphenol NO 1.5 mg/Kg 10/6/2009 9:39:49 PM 

4,6-0initro-2-methylphenol NO 2.5 mg/Kg 1 0/6/2009 9:39:49 PM 

2,4-0initrophenol NO 2.0 mg/Kg 10/6/2009 9:39:49 PM 

2,4-0initrotoluene NO 2.5 mg/Kg 1Q/6/2009 9:39:49 PM 

2,6-0initrotoluene NO 2.5 mg/Kg 1016/2009 9:39:49 PM 

Fluoranthene NO 1.3 mg/Kg 10/6/2009 9:39:49 PM 

Fluorene NO 2.5 mg/Kg 1 10/6/2009 9:39:49 PM 

Hexachlorobenzene NO 1.0 mg/Kg 1 10/6/2009 9:39:49 PM 

Hexachlorobutadiene NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

Hexachlorocyclopentadiene NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

Hexachloroethane NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

I ndeno(1,2,3-cd)pyrene NO 1.3 mg/Kg 1 0/6/2009 9:39:49 PM 

lsophorone NO 2.5 mg/Kg 10/6/2009 9:39:49 PM 

2-Methylnaphthalene NO 1.3 mg/Kg 10/6/2009 9:39:49 PM 

2-Methylphenol NO 2.5 mg/Kg 1 10/6/2009 9:39:49 PM 

3+4-Methylphenol NO 1.0 mg/Kg 1 10/6/2009 9:39:49 PM 

N-Nitrosodi-n-propylamine NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

N-Nitrosodiphenylamine NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

Naphthalene NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

2-Nitroaniline NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

3-Nitroanlline ND 1.0 mg/Kg 10/6/2009 9:39:49 PM 

4-Nitroaniline NO 1.3 mg/Kg 1016/2009 9:39:49 PM 

Nitrobenzene NO 2.5 mg/Kg 10/6/2009 9:39:49 PM 

2-Nitrophenol NO 1.0 mg/Kg 1 0/6/2009 9:39:49 PM 

4-Nitrophenol NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

Pentachlorophenol NO 2.0 mg/Kg 10/6/2009 9:39:49 PM 

Phenanthrene NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

Phenol NO 1.0 mg/Kg 1 10/6/2009 9:39:49 PM 

Pyrene NO 1.0 mg/Kg 1 10/6/2009 9:39:49 PM 

Pyridine ND 2.5 mg/Kg 1 10/6{2009 9:39:49 PM 

1,2,4-Trichlorobenzene NO 1.0 mg/Kg 1 10/6/2009 9:39:49 PM 

2,4,5-Trichlorophenol NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

2,4,6-Trichlorophenol NO 1.0 mg/Kg 10/6/2009 9:39:49 PM 

Surr: 2,4,6-Tribromophenol 81.0 35.5-141 %REC 10/6/2009 9:39:49 PM 

Surr: 2-Fiuorobiphenyl 83.8 30.4-128 %REC 1 0/6/2009 9:39:49 PM 

Surr: 2-Fiuorophenol 81.2 28.1-129 %REC 1 Of6f2009 9:39:49 PM 

Surr: 4-Terphenyl-d14 65.5 34.6-151 o/oREC 1 0/6/2009 9:39:49 PM 

Surr: Nitrobenzene·d5 95.0 26.5-122 %REC 10/6/2009 9:39:49 PM 

Surr: Phenol-d5 85.8 37.6-118 %REC 10/6/2009 9:39:49 PM 

-- --------·--------------- ······----·----- ··----------- . ······-···-------·-· ••--·-···- ""P""" 0 - """••••··-~· ---

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 

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 
Page34 of40 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 
Lab Order: 

Western Refining Southwest, Gallup 
0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-09 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

EPA METHOD 82608: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Methyl tert-butyl ether (MTBE) 
1,2,4· Trlmethylbenzene 
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 
1,3-0ichloropropane 

2,2-0ichloropropane 
1, 1-Dichloropropene 

ND 
0.68 

NO 
ND 

0.67 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 

ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 

NO 
NO 
NO 
NO 
ND 

NO 
ND 
NO 
NO 

Qualifiers: * Value exceeds Maximum Contaminant Level 
E Estimated value 

Analyte detected below quantitation limits 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

Client Sample ID: BKT-W -9 

Collection Date: 9/1 6/2009 1 0:40:00 AM 

Date Received: 9/1 7/2009 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

1.0 
2.0 
2.0 
7.5 

0.50 
0.50 
0.50 

1.0 
5.0 
5.0 
1.0 

0.50 
1.0 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

1.0 
0.50 
1.0 

0.50 

0.50 
0.50 
0.50 
1.0 

0.50 
0.50 
0.50 
1.0 
1.0 

36 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

·mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Analyst: JDC 

Analyst: DAM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:!)4: 12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 
9/19/2009 2:54:12 AM 

9/19/2009 2:54:12 AM 

9/19/2009 2:54:12 AM 

9/19/2009 2:54:12 AM 

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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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0909356 

API Overflow Sample Points 

0909356-09 

Client Sample ID: BKT-W-9 

Collection Date: 9/16/2009 10:40:00 AM 
Date Received: 9/17/2009 

Matrix: SOIL 
-·-·----------r~---------------•·-----·-·---~•~--~----------•----• ·---~------

Analyses Result 

EPA METHOD 82608: VOLATILES 
Hexachlorobutadiene ND 

2-Hexanone ND 

lsopropylbenzene ND 

4-lsopropyltoluene ND 

4-Methyl-2-pentanone ND 

Methylene chloride ND 

n-Butylbenzene NO 

n-Propylbenzene ND 

sec-Butyl benzene ND 

Styrene ND 

tert-Butylbenzene ND 

1,1,1,2-Tetrachloroethane NO 

1,1,2,2-Tetrachloroethane NO 

Tetrachloroethane (PCE) NO 

trans-1,2-DCE NO 

trans-1,3-Dichloropropene ND 

1,2,3-Trichlorobenzene NO 

1,2,4-Trichlorobenzene ND 

1,1,1-Trlchloroethane ND 

1,1,2-Trichloroethane ND 

Trichloroethane (TCE) ND 

Trichlorofluoromethane NO 

1 ,2,3-Trichloropropane NO 

Vinyl chloride ND 

Xylenes, Total 1.1 

Surr; 1,2-Dichloroethane-d4 103 

Surr: 4-Bromofluorobenzene 102 

Surr: Dibromofluoromethane 98.1 

Surr: Toluene-dB 98.0 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 
Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

PQL 

1.0 

5.0 

0.50 

0.50 

5.0 

1.5 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

1.0 

84-111 

89.5-108 

90.6-123 

76.6-106 

S Spike recovery outside accepted recovery limits 

37 

Qual Units DF Date Analyzed 

Analyst: DAM 
mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9119/2009 2:54:12 AM 

mgiKg 10 911912009 2:54:12 AM 

mgiKg 10 9/19/2009 2:54:12 AM 

mgiKg 10 9/19/2009 2:54:12 AM 

mgiKg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mgiKg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9119/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

· mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

mg/Kg 10 9/19/2009 2:54:12 AM 

%REC 10 9/19/2009 2:54:12 AM 

%REC 10 9/19/2009 2:54: 12 AM 

%REC 10 9/19/2009 2:54:12 AM 

%REC 10 9/19/2009 2:54:12 AM 

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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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-10 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor 011 Range Organics (MRO) 

Surr: ONOP 

EPA METHOD 80158: GASOLINE RANGE 
Gasoline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 8270C: SEMIVOLATILES 

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 

Bls(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 ,2-0ichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3 • -Dichlorobenzidine 

960 

ND 
0 

NO 
99.5 

NO 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 

NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

Qualifiers: Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL 

200 

1000 

61.7-135 

25 

65.9-118 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

2.5 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

2.5 

2.5 

1.3 

1.0 

1.0 

1.0 
2.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.3 
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Client Sample ID: Roll off Box 20B30 

Collection Date: 9/16/2009 11:15:00 AM 

Date Received: 9117/2009 
Matrix: SOIL 

. ·~·---·-····-

Qual Units DF Date Analyzed 

s 

mgiKg 

mg/Kg 

%REC 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

20 

20 

20 

5 
5 

1 

1 

1 

1 

1 

Analyst: sec 
9/23/2009 12:06:09 PM 

9/23/2009 12:06:09 PM 

9/23/200912:06:09 PM 

Analyst: NS8 
9/23/2009 3:28:54 AM 

9/23/2009 3:28:54 AM 

Analyst: JDC 
10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

1016/2009 1 0:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

1 0/612009 1 0:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 1 Q:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/200910:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

1016/2009 1 0:09:33 PM 

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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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

·----~--~------~-----·····~------------·~--
---------------~"·------··----~~----------·

------~--------------------·

---·--·---.J-------··----· ----·--------~ ·-----·---·--------------- -·-------· ---- ··--------·-···-----··-----·· ·------------------~--- ---·--··-------

CLIENT: 

Lab Order: 
Western Refining Southwest, Gallup 

0909356 

Project: 

Lab 10: 

API Overflow Sample Points 

0909356-10 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

Qlethyl phthalate NO 

Dimethyl phthalate ND 

2,4-0ichlorophenol NO 

2,4-Dimethylphenol ND 

4,6-Dinltro-2-methylphenol ND 

2,4-Dinitrophenol ND 

2,4-Dinitrotoluene ND 

2,6-0initrotoluene NO 

Fluoranthene NO 

Fluorene NO 

Hexachlorobenzene NO 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroanlline 

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: 2,4,6-Tribromophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr: Phenol-d5 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

ND 

NO 

ND 

NO 

NO 

72.8 

73.2 

56.5 
67.5 

68.6 
59.1 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

Client Sample ID: RolloffBox 20B30 

Collection Date: 9116/2009 11 : 15:00 AM 

Date Received: 9/17/2009 
Matrix: SOIL 

PQL Qual Units 

1.0 mg/Kg 

1.0 mg/Kg 

2.0 mg/Kg 

1.5 mg/Kg 

2.6 mg/Kg 

2.0 mg/Kg 

2.5 mg/Kg 

2.5 mg/Kg 

1.3 mg/Kg 

2.5 mg/Kg 

1.0 mg/Kg 

1.0 

1.0 

1.0 

1.3 

2.5 

1.3 

2.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.3 

2.5 

1.0 
1.0 

2.0 

1.0 

1.0 

1.0 

2.5 

1.0 

1.0 

1.0 

35.5-141 

30.4-128 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
%REC 
%REC 
%REC 
%REC 

%REC 

%REC 

----·----·---·-
DF 

1 

1 
1 

1 

Date Analyzed 

Analyst: JDC 
10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009_10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/8/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

1 0/6/2009 1 0:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

10/6/200910:09:33 PM 

10/6/200910:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/6/200910:09:33 PM 

10/6/200910:09:33 PM 

1 0/6/2009 1 0:09:33 PM 

1 0/6/2009 1 0:09:33 PM 

10/6/2009 1 0:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/2009 10:09:33 PM 

10/6/200910:09:33 PM 

1 0/6/2009 1 0:09:33 PM 

10/6/2009 10:09:33 PM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 
Western Refming Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

LabiD: 0909356-10 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

EPA M.ETHOD 82808: VOLATILES 
Benzene NO 

Toluene NO 

Ethylbenzene NO 

Methyl tert-butyl ether (MTBE) NO 

1,2,4-Trimethylbenzene NO 

1,3,5-Trimethylbenzene NO 

1,2-0ichloroethane (EOC) NO 

1,2-0ibromoethane (EOB) NO 

Naphthalene NO 

1-Methylnaphthalene NO 

2-Methylnaphthalene NO 

Acetone NO 

Bromobenzene NO 

Bromodichloromethane NO 

Bromoform NO 

Bromomethane NO 

2-Butanone NO 

Carbon disulfide NO 

Carbon tetrachloride NO 

Chlorobenzene NO 

Chloroethane NO 

Chloroform NO 

Chloromethane NO 

2-Chlorotoluene NO 

4-Chlorotoluene NO 

cis-1,2-0CE NO 

cis-1,3-0ichloropropene NO 

1,2-0ibromo-3-chloropropane NO 

Oibromochloromethane NO 

Dibromomethane NO 

1,2-0ichlorobenzene ND 

1,3-0ichlorobenzene NO 

1 ,4-0ichlorobenzene NO 

Oichlorodifluoromethane NO 

1,1-0ichloroethane ND 

1,1-0ichloroethene ND 

1,2-0ichloropropane NO 

1,3-0ichloropropane NO 

2,2-Dichloropropane NO 

1,1-0ichloropropene NO 

~·-------------------- -----· -------. ----- --- ----

Qualifiers: Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

s Spike recovery outside accepted recovery limits 

Client Sample ID: RolloffBox 20B30 

Collection Date: 9/16/2009 II: 15:00 AM 

Date Received: 9117/2009 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

Analyst: J DC 

Analyst: DAM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mgtKg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15AM 

0.050 mg/Kg 9/19/2009 3:22:15AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.10 mg/Kg 9/19/2009 3:22:15 AM 

0.20 mg/Kg 9119/2009 3:22:15 AM 

0.20 mg/Kg 9/19/2009 3:22:15AM 

0.75 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0,050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.10 mg/Kg 9/19/2009 3:22:15 AM 

0.50 mg/Kg 9/19/2009 3:22:15 AM 

0.50 mg/Kg 9/19/2009 3:22:15 AM 

0.10 mg/Kg 1 9/19/2009 3:22:15 AM 

0.050 mgtKg 1 9/19/2009 3:22:15AM 

0.10 mg/Kg 1 9/19/2009 3:22:15 AM 

0.050 mg/Kg 1 9119/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.10 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.10 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 1 9/19/2009 3:22:15 AM 

0.10 mg/Kg 1 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.050 mg/Kg 9/19/2009 3:22:15 AM 

0.10 mg/Kg 9(19/2009 3:22:15 AM 

0.10 mg/Kg 9/19f2009 3:22:15 AM 

- ·-------- ---------- ---.---------- ·-· . ------- -------·--------------·-. -------------
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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I: II 

Hall Environmental Analysis Laboratory, Inc. Date: 08-0ct-09 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0909356 

Project: API Overflow Sample Points 

Lab ID: 0909356-10 

Analyses Result 

EPA METHOD 82608: VOLATILES 

Hexachlorobutadiene NO 

2-Hexanone ND 

1sopropylbenzer1e NO 

4-lsopropyltoluene ND 

4-Methyl-2-pentanone ND 

Methylene chloride ND 

n-Butylbenzene NO 

n-Propylbenzene ND 

sec-Butylbenzene NO 

Styrene ND 

tert-Butylbenzene NO 

1,1,1,2-Tetrachloroethane ND 

1,1,2,2-Tetrachloroethane ND 

Tetrachloroethane (PCE) NO 

trans-1,2-DCE NO 

trans-1,3-Dichloropropene ND 

1,2,3-Trichlorobenzene ND 

1,2,4-Trlchlorobenzene NO 

1, 1,1· Trichloroethane ND 

1,1,2-Trichloroethane NO 

Trichloroethane (TCE) ND 

Trichlorofluoromethane ND 

1 ,2,3-Trichioropropane NO 

Vinyl chloride ND 

Xylenes, Total ND 

Surr: 1,2-Dichloroethane-d4 92.8 

Surr: 4-Bromofluorobenzene 96.0 

Surr: Dibromofiuoromethane 94.9 

Surr: Toluene-dB 99.4 

Qualifiers; • Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

·-----···:=====.::=~=.-:-:==-...:.-.--...... ==-------"=c._-,_-__ -__ ~.-.==..=-:=:'_:· 

PQL 

0.10 
0.50 

0.050 
0.050 

0.50 
0.15 

0.050 
0.050 

0.050 
0.050 

0.050 
0.050 
0.050 

0.050 
0.050 
0.050 
0.10 

0.050 

0.050 
0.050 

0.050 
0.050 
0.10 

0.050 
0.10 

84-111 

89.5-108 

90.6-123 

76.6-106 

Client Sample ID: Roll off Box 20B30 

Collection Date: 9/16/2009 II: 15:00 AM 

Date Received: 9117/2009 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: DAM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:1SAM 

mg/Kg 9/19/2009 3:22:15AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22: 15 AM 

mg/Kg 9/19/2009 3:22: 15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9119/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

mg/Kg 9/19/2009 3:22: 15 AM 

mg/Kg 9119/2009 3:22: 15 AM 

mg/Kg 9/19/2009 3:22:15 AM 

%REC 9/19/2009 3:22:15 AM 

%REC 9/19/2009 3:22:15 AM 

%REC 9/19/2009 3:22:15 AM 

%REC 9/19/2009 3:22:15 AM 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental AnalysiCboratory, Inc. Date: 08-0ct-09 

QA/QC SUMMARY REPORT 
Client: Western Refming Southwest, Gallup 
Project: API Overflow Sample Points . Work Order: 0909356 

Analyte Result Units PQL SPK Va SPK ref %Rec Lowlimit Highlimit %RPD RPDLimit Qual 

Method: EPA Method 80168: Diesel Range Organics 
Sample 10: MB-20143 MBLK Batch 10: 2~143 Analysis Date: 9/22/2009 8:59:19AM 

Diesel Range Organics (ORO) NO mg/Kg 10 

Motor 011 Range Organics (MRO) NO · mg/Kg 50 

Sample 10: LCS-20143 LCS Batch 10: 20143 Analysis Date: 9/22/2009 9:35:00 AM 

Diesel Range Organics (ORO) 39.58 mg/Kg 10 50 0 79.2 64.6 116 

Sample 10: LCSD-20143 LCSD Batch 10: 20143 Analysis Date: 9/22/2009 10:10:57 AM 

Diesel Range Organics (ORO) 44.69 mg/Kg 10 50 a· 89.4 64.6 116 12.1 17.4 
··-------·-

Method: EPA Method 8016B: Gasoline Range 
Sample 10: 0909366·01A MSD MSD Batch 10: 20138 Analysis Date: 9/24/2009 5:31:16 AM 

Gasoline Range Organics (GRO) 29.65 mg/Kg 25 25 6.4 93.0 69.5 120 15.4 11.6 R 
Sample 10: MB-20138 MBLK Batch ID: 20138 Analysis Date: 9/22/2009 6:53:29 PM 

Gasoline Range Organics (GRO) ND mg/Kg 5.0 

Sample 10: LCS-20138 LCS Batch 10: 20138 Analysis Date: 9/22/2009 7:23:52 PM 

Gasoline Range Organics (GRO) 25.13 mg/Kg 5.0 25 2.98 88.6 64.4 133 

Sample 10: 0909368·01A MS MS Batch 10: 20138 Analysis Date: 9/24/2009 5:00:55 AM 

Gasoline Range Organics (GRO) 25.40 mg/Kg 25 25 6.4 76.0 69.5 120 

Qualiflers: 
E Estimated value H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 1 
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!:II 

Hall Environmental AnalysiO,boratory, Inc. Date: 08-0ct-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Gallup 
API Overflow Sample Points Work Order: 0909356 

Analyte Result Units PQL SPK Va SPK ref %Rec Lowlimit Highlimit %RPD RPDLimit Qual 

Method: EPA Method 82808: VOLATILES 
SampleiD: 0909366·10a mad MSD Batch 10: 20138 Analysis Date: 9/18/200910:14:06 PM 

Benzene 1.215 mg/Kg 0.050 0 122 82.3 107 6.29 20 s 
Toluene 1.018 mg/Kg 0.050 0 102 79.8 104 3.16 20 
Chlorobenzene 1.050 mg/Kg 0.050 0 105 84.8 103 6.04 20 s 
1, 1-0ichloroethene 1.352 mg!Kg 0.050 0 135 55.9 129 9.14 20 s 
Trichloroetherie (TCE) 1.196 mg/Kg 0.050 0 120 77.5 102 6.32 20 s 
Sample ID: mb-20138 MBLK Batch 10: 20138 Analysis Date: 9/18/2009 8:49:41 PM 

Benzene NO mg/Kg 0.050 
Toluene NO mg/Kg 0.050 
Ethylbenzene NO mg/Kg 0.050 
Methyl tert-butyl ether (MTBE) NO mg/Kg 0.050 
1,2,4-Trimethylbenzene NO mg/Kg 0.050 
1,3,5-Trimethylbenzene NO mg/Kg 0.050 
1,2-0ichloroethane (EOC) NO mg/Kg 0.050 
1,2-0ibromoethane (EOB) NO mg/Kg 0.050 

. Naphthalene NO mg/Kg 0.10 
1-Methylnaphthalene NO mg/Kg 0.20 
2-Methylnaphthalene NO mg/Kg 0.20 
Acetone NO mg/Kg 0.75 
Bromobenzene NO mg!Kg 0.050 
Bromodichloromethane NO mg/Kg 0.050 
Bromoform NO mg/Kg 0.050 
Bromomethane NO mg/Kg 0.10 
2-Butanone NO mg/Kg 0.50 
Carbon disulfide NO mg/Kg 0.50 
Carbon tetrachloride NO mg/Kg 0.10 

Chlorobenzene NO mg/Kg 0.050 
Chloroethane NO mg/Kg 0.10 
Chloroform NO mg/Kg 0.050 
Chloromethane NO mg/Kg 0.050 
2-Chlorotoluene NO mg/Kg 0.050 
4-Chlorotoiuene NO mg/Kg 0.050 
cis-1 ,2-DCE NO mg/Kg 0.050 
cis-1,3-Dichloropropene NO mg/Kg 0.050 
1,2-0ibromo-3-chloropropane NO mg/Kg 0.10 
Oibromochloromethane ND mg!Kg 0.050 

Oibromomethane NO mg/Kg 0.10 

1 ,2-Dichlorobenzene NO mg/Kg 0.050 

1 ,3-0ichlorobenzene NO mg/Kg 0.050 
1,4-Dichlorobenzene NO mg/Kg 0.050 
Oichlorodlfluoromethane NO mg/Kg 0.050 
1, 1-0ichloroethane NO mg/Kg 0.10 
1, 1-0ichloroethene NO mg/Kg 0.050 
1 ,2-0ichioropropane NO mg/Kg 0.050 
1 ,3-0ichloropropane NO mg/Kg 0.050 

Qualifiers: 

E Estimated value H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits 

R RPO outside accepted recovery limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page2 . 
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Hall Environmental Analysis(;,boratory, Inc. Date: 08-0ct-09 

QA/QC SUMMARY REPORT 
Client: Western Refming Southwest, Gallup I 
Project: API Overflow Sample Points Work Order: 0909356 

Analyte Result Units PQL SPK Va SPK ref o/oRec Lowlimit Higi)Limlt %RPD RPDLimit Qual 
I 

Method: EPA Method 82608: VOLATILES 

Sample 10: mb-20138 MBLK Batch 10: 20138 Analysis Date: 9/18/2009 8:49:41 PM 

2,2-0ichloropropane NO mg/Kg 0.10 

1,1-0ichloropropene NO mg/Kg 0.10 

Hexachlorobutadiene NO mg/Kg 0.10 

2-Hexanone NO mg/Kg 0.50 

Isopropyl benzene NO mg/Kg 0.050 

4-lsopropyltoluene NO mg/Kg 0.050 

4-Methyl-2-pentanone NO mg/Kg 0.50 
Methylene chloride NO mg/Kg 0.15 

n-Butylbenzene NO mg/Kg 0.050 

n-Propylbenzene NO mg/Kg 0.050 

sec-Butyl benzene NO mg/Kg 0.050 

Styrene NO mg!Kg 0.050 

tert-Butylbenzene ND mg/Kg 0.050 
1,1,1,2-Tetrachloroethane ND mg/Kg 0.050 

1,1,2,2-Tetrachloroethane ND mg/Kg 0.050 

Tetrachloroethane (PCE) ND mg/Kg 0.050 

trans-1 ,2-DCE ND mg/Kg 0.050 

trans-1 ,3-Dichloropropene NO mg/Kg 0.050 

1,2,3-Trichlorobenzene ND mg/Kg 0.10 

1,2,4-Trichlorobenzene NO mg/Kg 0.050 

1,1 , 1-Trichloroethane NO mg/Kg 0.050 

1,1 ,2-Trichloroethane NO mg/Kg 0.050 

Trichloroethane (TCE) ND mg/Kg 0.050 

Trichlorofluoromethane NO mg/Kg 0.050 

1 ,2,3-Trichloropropane ND mg/Kg 0.10 

Vinyl chloride ND mg/Kg 0.050 

Xylenes, Total ND mg!Kg 0.10 

Sample ID: lcs-20138 LCS Batch ID: 20138 Analysis Date: 9/18/2009 9:17:48 PM 

Benzene 1.090 mg/Kg 0.050 0 109 84.5 114 

Toluene ·o.9452 mg/Kg 0.050 0 94.5 85.4 109 

Chlorobenzene 0.9475 mg/Kg 0.050 0 94.7 86.8 110 

1 , 1-Dichloroethene 1.182 mg/Kg 0.050 0 118 74.4 129 

Trichloroethane (TCE) 1.041 mgiKg 0.050 0 104 77.8 114 

SampteiD: 0909356-1 Oa ms MS Batch ID: 20138 Analysis Dale: 9/18/2009 9:45:55 PM 

Benzene 1.141 mg/Kg 0.050 0 114 82.3 107 s 
Toluene 0.9867 mg/Kg 0.050 0 98.7 79.8 104 

Ch !oro benzene 0.9882 mgiKg 0.050 0 98.8 84.8 103 

1,1-Dichloroethene 1.234 mg/Kg 0.050 0 123 55.9 129 

Trichloroethane (TCE) 1.122 mg/Kg 0.050 0 112 77.5 102 s 

Qualifiers: 

E Estimated value H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page3 
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I. II 

"""" Hall Environmental Analysis'-"boratory, Inc. 

Client: 
Project: 

QA/QC SUMMARY REPORT 
Western Refming Southwest, Gallup 
API Overflow Sample Points 

Date: 08-0ct-09 

Work Order: 0909356 

Analyte Result Units PQL SPK Va SPK ref %Rec Lowlimit Hlghllmlt %RPD RPDLimit Qual 
I 

Method: EPA Method 8270C: Semivolatlles 

Sample 10: mb-20212 MBLK Batch 10: 20212 Analysis Date: 10/6/2009 3:43:13 PM 

Acenaphthene NO mg/Kg 0.20 

Acenaphthylene NO mg/Kg 0.20 

Aniline NO mg/Kg 0.20 

Anthracene NO mg/Kg 0.20 

Azobenzene NO mg/Kg 0.20 

Benz(a)anthracene NO mg/Kg 0.20 

Benzo(a)pyrene NO mg/Kg 0.20 

Benzo(b)fluoranthene NO mg/Kg 0.20 

Benzo(g,h,i)perylene NO mg/Kg 0.50 

Benzo(k)fluoranthene NO mg/Kg 0.20 

Benzoic acid NO mg/Kg 0.50 

Benzyl alcohol NO mg/Kg 0.20 

Bis(2-chloroethoxy)methane NO mg/Kg 0.20 

Bis(2-chloroethyl)ether NO mg/Kg . 0.20 

Bls(2-chloroisopropyl)ether NO mg/Kg 0.20 

Bis(2-ethylhexyl)phthalate NO mg/Kg 0.50 

4-Bromophenyl phenyl ether NO mg/Kg 0.20 

Butyl benzyl phthalate NO mg/Kg 0.20 

Carbazole NO mg/Kg 0.20 

4-Chloro-3-methylphenol NO mg/Kg 0.50 

4-Chloroaniline NO mg/Kg 0.50 

2-Chloronaphthalene NO mg/Kg 0.25 

2-Chlorophenol NO mg/Kg 0.20 

4-Chlorophenyl phenyl ether NO mg/Kg 0.20 

Chrysene NO mg/Kg 0.20 

Di-n-butyl phthalate NO mg/Kg 0.50 

Di-n-octyl phthalate NO mg/Kg 0.20 

Dibenz(a,h)anthracene NO mgt Kg 0.20 

Dibenzofuran NO mg/Kg 0.20 

1 ,2-Dichlorobenzene NO mg/Kg 0.20 

1, 3-Dichlorobenzene NO mg/Kg 0.20 

1 ,4-Dichlorobenzene NO mg/Kg 0.20 

3,3'-Dichlorobenzidine NO mg/Kg 0.26 

Diethyl phthalate NO mg/Kg 0.20 

Dimethyl phthalate NO mg/Kg 0.20 

2,4-Dichlorophenol NO mg/Kg 0.40 

2,4-Dimethylphenol NO mg/Kg 0.30 

4,6-Dinltro-2-methylphenol NO mg/Kg 0.50 

2,4-Dinitrophenol NO mg/Kg 0.40 

2,4-Dinitrotoluene NO mg/Kg 0.50 

2,6-Dinitrotoluene NO mg/Kg 0.50 

Fluoranthene NO mg/Kg 0.25 

Fluorene NO mg/Kg 0.50 

Hexachlorobenzene NO mg/Kg 0.20 

Qualifiers: 

E Estimated value H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside aceepted recovery limits 
Page4 

55 



!,JI 

Hall Environmenta14.nalysis Ooratory, Inc. Date: 08-0ct-09 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Gallup 

Project: API Overflow Sample Points Work Order: 0909356 

Analyte Result Units PQL SPK Va SPK ref %Rec Lowlimit Highlimit %RPD RPDLimit Qual 
I 

Method: EPA Method 8270C: Semivolatlles 

SampleiD: mb-20212 MBLK Batch ID: 20212 Analysis Date: 10/6/2009 3:43:13 PM . 
Hexachlorobutadiene NO mg/Kg 0.20 

Hexachlorocyclopentadiene NO mg/Kg 0.20 

Hexachloroethane NO mg/Kg 0.20 

lndeno(1,2,3-<:d)pyrene ND m!j/Kg 0.25 

lsophorone NO mg/Kg 0.50 

2-Methylnaphthalene NO mg/Kg 0.25 

2-Methylphenol NO mg/Kg 0.50 

3+4-Methylphenol NO mg/Kg 0.20 

N-Nitrosodi-n-propylamine NO mg/Kg 0.20 

N-Nitrosodiphenylamine NO mg/Kg 0.20 

Naphthalene NO mg/Kg 0.20 

2-Nitroaniline NO mg/Kg 0.20 

3-Nitroaniline NO mg/Kg 0.20 

4-Nitroanlline NO mg/Kg 0.25 

Nitrobenzene NO mg/Kg 0.50 

2-Nitrophenol NO mg/Kg 0.20 

4-Nitrophenol NO mg/Kg 0.20 

Pentachlorophenol NO mg/Kg 0.40 

Phenanthrene NO mg/Kg 0.20 

Phenol NO mg/Kg 0.20 

Pyrena NO mg/Kg 0.20 

Pyridine NO mg/Kg 0.50 

1,2,4-Trichlorobenzene NO mg/Kg 0.20 

2,4,5-Trichlorophenol NO mg/Kg 0.20 

2,4,6-Trichlorophenol NO mg/Kg 0.20 

SampleiD: lca-20212 LCS
1 Batch 10: 20212 Analysis Date: 10/6/2009 4:12:47 PM 

Acenaphthene 1.146 mg/Kg 0.20 1.67 0 66.6 42.5 90 

4-Chloro-3-methylphenol 2.197 mg/Kg 0.50 3.33 0 66.0 39.6 101 

2-Chlorophenol 2.132 mg/Kg 0.20 3.33 0 64.0 40.1 96.7 

1 A-Dichlorobenzene 1_.131 mg/Kg 0.20 1.67 0 67.7 . 34.6 95.3 

2,4-Dinltrotoluene 1.128 mg/Kg 0.50 1.67 0 67.5 37.1 101 

N-Nitrosodi-n-propylamine 1.207 mg/Kg 0.20 1.67 0 72.3 33.3 103 

4-Nitrophenol 2.260 mg/Kg 0.20 3.33 0 67.9 32.7 125 

Pentachlorophenol 2.353 mg/Kg 0.40 3.33 0 70.7 35.5 99.3 

Phenol 2.209 mg/Kg 0.20 3.33 0 66.3. 35.5 104 

Pyrena 1.204 mg/Kg 0.20 1.67 0 72.1 34.4 90.6 

1 ,2,4-Trichlorobenzene 1.205 mg/Kg 0.20 1.67 0 72.2 38.5 95 

SampleiD: lcsd-20212 LCSD Batch 10: 20212 Analysis Date: 10/6/2009 4:42:28 PM 

Acenaphthene 1.149 mg/Kg 0.20 1.67 0 68.8 42.5 90 0.261 25 

4-Chtoro-3-methylphenol 2.300 mg/Kg 0.50 3.33 0 69.1 39.6 101 4.57 25 

2-Chlorophenol 2.218 mg/Kg 0.20 3.33 0 66.6 40.1 96.7 3.97 25 

1 ,4-Dichlorobenzene 1.141 mg/Kg 0.20 1.67 0 68.3 34.6 95.3 0.881 25 

2,4-Dinitrotoluene 1.242 mg/Kg 0.50 1.67 0 74.4 37.1 101 9.62 25 

N-Nitrosodi-n-propylamine 1.223 mg/Kg 0.20 1.67 0 73.3 33.3 103 1.34 25 

-----~··-·---· ------·---~---------·· -------·~---~--
-·---~~--~--~----------·· ----------------·--·-------

--------------··--·-··~-----~------~----------- ... 

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 Page5 
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1>11 

Hall Environmental Analysis Ooratory, Inc. Date: 08-0ct-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refming Southwest, Gallup 
·API Overflow Sample Points 

Analyte Result Units 

Method: EPA Method 8270C: Semlvolatfles 

SampleiO: lcsd-20212 LCSD 

4-Nitrophenol 2.268 mgfKg 

Pentachlorophenol 2.260 mg/Kg 

Phenol 2.198 mg/Kg 

Pyrene 1.225 mg/Kg 

1 ,2,4-Trichlorobenzene 1.169 mg/Kg 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

Work Order: 0909356 

PQL SPK Va SPK ref %Rec Lowlimit High limit %RPD RPDLimit Qual 

Batch JD: 20212 Analysis Date: 10/6/2009 4:42:28 PM 

0.20 3.33 0 68.1 32.7 125 0.339 25 

0.40 3.33 0 67.9 35.5 99.3 4.02 25 

0.20 3.33 0 66.0 35.5 104 0.499 25 

0.20 1.67 0 73.4 34.4 90.6 1.73 25 

0.20 1.67 0 70.0 38.5 95 3.03 25 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page6 
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Hj'\ 

~f!ISitGYLAIJQRAhnftes~.'INC •. ··~ 0'@:;$"?1t.h:,~t},f!O.J!fp!_#0,~1-~'~.s;'f!rff#.i,.fATf.~f~'hOf1t6 
T611Ft.~/IPD.r.fiP14.1$f!. "40,6.~6~._63g,5 ~·F:!f1C?,D6f~l,~·~p-,g •,tlflllnergyttitMJom . . . · .. ·· .·.··. 

Oiieni: Hall lllovironm~P~al 
Project:, j)90'S356 

~~·-·'-·-

JA~Iil~"· 
' ~!i~lt~!: '~W1010M 

-~ .• fiiP.lt.,Q,; 1;~·1~63!*1: 
F!~.h;P9.1ii!·(lgrlii~t;JIII!Y) 

:·Run; MH3C'-H:ZW.;;.o9ti922b. 
99 98· .. 102 

L~t>Ora,oryCohtrcilSamp!e 

:~~;3 Gf 

··········---~---~---···-,·--·-·-······-~----··---·-···"···················· ................ ____ ................ -·······--------~-·--------· .. ·-------

Qu.lifler6: 
RL • Analyt.e reporting limit. ND- Not detected at the reporting limit. 
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!ijl 

QA/QC·· Summary Report 

Cl.l\?t!~.~- 1-(alj E!JYI/Olt!t\~'n\6.1 

P(9J~~t: 0!'l09;3,fS~ 

;..., ••• _,,. , 0 • .... ,.:. ......... ·,, ... ,, • .., •• , •••'-",.C ,,,...,.,,,a, .. , .... ~ ,,.Oo.~. ·,,,,-" , 0 L.,..O.,, .... , L~O -~.---· ,. 0 , 00 ,o ',', .... '"'""'"''o-f' ,..., ,0, 

M-'U'.od; .sWe»1oa 
SamplefD: MB-41536 
Ars~Jili¢ 
aar1om: 
Gadmll.nn 
Ctlromturn 
UtJd 

S~!anium 

$11)1'r 

s·amp!e.fO: J..~S'3416:i8 
Arsenic 
Barium 
c·aomlum 
Ch:rornJum 
Lead 
Selenium 
Silver 

SampteiD; BQ~(J~1B8!Ji0.01A~~~. 

Ai~i:mlc 

~J!rlu.o\ 
Cadmium 

ChrQIYlll,lrn 
Lead 
Sel~oi.l!m 
Sllv:eJ 

Sam pi~· ID: B09.091884~001.AMSD3· 
Mttinic 
Barium 

e.attmiyrn 
ChroO'i!um 
L~ar.l 
Selenium 
SHver 

Sampit(IO.: 80$0'919.42"003Al)ll. 
Al:s4!nlc 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

Qualifiers: 
RL - Analyte reporting Jitnit. 

Metho!;l Blank' 
:tiJ'tl: -'rogfl(g 

NO. mg/k$1 
tiJo· mg/i~g 
NO m~g 
ND m~/kQ 

NP :ri1t:ll~9 
NP' mil/Kg 

'L'!I;lorat~ry-Qqri~~~J.S~rople 
150 :mglj(g 
322' m~/~~ 

,49;5 :1\1~/kg 

i()~ ma/".9 
112 mg/~9 

.95.7 m~(ic-9 
:59.7 m~lkg 

t?a.h'JP.li' M~t,rix ~Pi!.<" 
~6.9 i):1gll<!il 
~;4 r(lgi.~g 

~2t9 r(igt~g 

.52.8 mg'/~9 

1l4 ll)glkg 

$~.6 mgJJ<g 
18;8 mg!Jsg 

Sampi~JY1atrtx Sp!~!'.-Oupli!<llie 
4i4.1 ni~/kg 
·64.5 m~/kg 
2Hi m~/kg 
5M mgJK'g 
tzo mgtKg 
~2.1 ruglkg 
17,6 ri)!j?~g 

Serial .Qiiutll)n 
Nb 
344 
No 

mg/kg 

mgtkg 
mg(~g 

4.45 mg/Kg 
NO mg(l<g 
NO mgtkg 
NO mg/i(g 

N - The analyte concentration was not sufficiently high to caleolate a 
RPD for. the serial ~ilotion test. 
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0,9 
o;o1· 
0~'05': 
<0,1 
0.5 

2 
.0;2: 

6.Q $7 
5:0 si1 
~1;0 90 
·5;() 9\I 
6;() :91 
5.0. 84. 
5;0 91 

5.0 80. 

M 81 
1.0 Qll 

M 8!? 

.M 101 
§.Q 61 
5.0 76 

5,() i6 
5;0 18 
l,O. 82 

M 83· 
5.0 H~ 
5.0 64 
5:0 71 

5.0 
5.0 
1:0 
5.0 
8.9 
8.7 
5.0 

~~i:i:n:.O.~te: OW24/QQ 
w~t~ Ord:er: -~oao.Q1942 

1!1,11"1: ICP2D2~Jt;O:S,P~t'tA 
ro -1a11 
to "tso. 
10 '130 
7b '130 
10 13'0 
'ib 130 
76 130 

R.u!J! IQ.P202•.B~Q9Q9~2A 
75 1ZS 

79. 1,2,$. 

1~ 1~~ 
75 12§ 
71$ 126 
?~ t~~ 
r5 ns 

Rlln: ICP~!)2,8'"0~0Q~2A 
is · .. '126 

75 125. 
75 1-25 
75 125 
75 '125 
!5 l25 
75 125. 

Run: ICP202,-B ... Mb!)22A 
0 0 
0 Q 
Q 0 
0 

0 
0 
0 

0 
0 
0 
0 

s-:t~;h:.M53.s: 

o:et.2~r09 2.1 :23 

09/22/09'22:15 

Q~l~''b.tl 2-~:2~ 
20 
20 
20 
20 
20 
20 s 
2.0 s 

09i22l092.2;44 
10 
10 
10 
10 

10 
10 

10 

N 

NO. Notdetecte~ althe. reporting limit. 

S ·Spike recovery:outsldo of advisory limits. 



ill 

guontt t-i@n envitQtim~flt~! 
PtC1Jt¢t: • -o~Qrl~$6: 

Mi.i~Qd: .SWtil10.~ 

. $am,~JI.e)D: ,M8~i16.36 
Ars~ole 
Barium 
C.admluM 
Oh'tol'iilum 
•tead 
-Sel&nlom 
SiJ~~t 

r;;t_i\tlQtiJ• $W-~10t:l' 

Sam.PI•lt:h :QCI 
:Ar.scmlo 
Si:lrium. 
Cadmium 
Ohtomlum 
Lead 
Selenium 
Sliver 

$@mpl!riD: ICSA 
Ar$MJ¢ 
BariUm 
C<!dMiLim 
Cllr_omiiJm 
Lead. 
,Selenium 
Silv~r 

Samplt ID: ICSAB 
Arsenic 
Barium 
c~~mlu)'n 

Chromium 
Lf!ad 
Selenium 
Silil.er 

Qualifiers: 
RL • Analyte reporting limit. 

Metllo.cfi3iank 
No 
NO 
NO 

NO 
No.· 
No· 
~D 

mgikq 
.'miT~k:~ 
11'19/~_9 

l'l'f97~'Q 
mglkg 
~rtlg/.RQ 

mstk9 

o,e 
0:07 
0;05' 

0.1 
0;5 

'2; 
:0,2 

Jnlll~:i Gal!)>r;at1Q.o V.Qri!ll;at!qn ~~ndqrd 
'o,a.~.o: mgh. o;:to 
IL"tli2 miiLL 6;.1t) 

iM08 li'1,!l!L 0~010 

o,a34 i11Q1L .Q;050 

0;822 m:~J:IL Oi050 

0.844 li'i~/L '0.10 
(),4:1'1 mgtL OJ) H) 

fn!l:ltftt~l)~ Cti~tk·~itffiPI!' A 
-'O.()'Q:2,&~ ffi.g/L QJO 
~;Q00!>70 mg/L ();lQ 

p,(lb4l1 mg/L o:o1o 
tuio·1~z mg/~ M56 
,();0527 mg/L 0:050 
i-0.0377 mgll o.1o 
o:062ae mg/i. 0.-010 

ltit~rf6r«mce Ctleek ,sam~Je AB 
1.06 lll{l/l o.Jo 

0;507 mgtL 0.10 

t09 mQ/L 0;Q10 

0;&_2~ m{!1L O:OllO 

l,OJ n191L o;Q~Q 
0 .. 932 mgiL o.1o 
1.10 mgiL 0.010 

105 90 
!fa 90 

102' 90 
10~ 90 

f03 90 
lOS 90 
10.3 90 

•0;1' 
·0..005 
.o:oo1 
•0:01 
;0,(11 
.o;1 

,0.01:>5 

106 80 
101 80 
100 80 
105 80 
10_1 8Q 

e-3 ao 
101 80 

Report:oate! oeta4to.g. 
Work orijer~ e®0.91942 

... 
Batoh: . .-4~636, 

09/2;:1/Q~ t5:44 

·J\nalyti~aJ:Run: IC.P;2Q~~Bj)Q'(I~~~ 

-OM!210!f1 hO~ 
110 
110 

110 
110 

110 
110 
111_) 

~/2~/091.1.:22 

o:1 
o;ooos 

o.Q'()1 
M1 
0.01 

.0.'1 
o;oos· 

09122/09 11 :2E! 
120, 
120 
~20 

1~0 

1c2Q 
1~0 
1~0 

NO. Not detected-at tile reporting limit. 
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!II 

QA/.QC ,summary Report: 

Cllpnt:~ H~ll. {i:OVIt~ntrret1ial 

P!~Je~t: o~p~~~-~ 

.M~(hQf.J.: ~llll{~0.1.t)~ 

·$ample ID: QGS 

:AfJilni& 
·Saril-!m 

:Sample iO:- lcsA 
.At3ehle 
B•i'iuin 

;;$~~Pl!i ID!. lC!JM~; 

rAf~il'!'ll~ 

~iiri!Ji'li 

Melho~: $Wto2o: 
sample lO} MB:41~31l· 
A!'$enlo 
sellmlum 
-$liver 

~-mp_l, JP: 4C~3.41~3J 

A~~ hi~ 
S~!@.nillri'l 
suv:er 

:S;~mple 10: BIJ~i)f}{Q2•001ADIL 

Ar~enic 

Selenium 
saver 

$Jii1'1PI$ :10: B09Q91 (184·.001AMS3 

Ars·enlc 
.Selenium 
suv~r 

Sample.1P: B090918Bii·001~MSD3 

A.r•jjnlc 
Sel$.nilltll 
Silver 

Qualifiers: 

lhlttilrc:allbr•!lorr V~tlfic,fiQn Sl•j'!da~<t 
Q._J'tt mg(~ o,:1p 
o:~14 rn~J1; -o.'IO 

lnletfertnee:che.ck,~anrpi~.A 
o;ooas7 ~~t 

'0.000310 matt. 

Jn,tQrt,'~rer:lc:~: ~~~•'*;~.aiJil/lifA_E! 

tMO 
0.10 

(1':~8.13 l)ig7L 0, 1Q 

Ji·~~2 tng/1- _q.10 

M~thQ(I el~nk 
l'i!D 
NO 

0.010 

Ol91k5) 
MAik_9 
.mglk9 

~-llQr"ll>JY CO:n.roi'Sample 
16~ lliQikg 

1.12 )11~7Rg_ 

·aM _mrjll<s 

s~ri~l Pilllflon 
1._7(1· 

NO 
.0-~78 

(T'Ig'IKg 
mglkg 
f11~1k~ 

sampliH~atri!<,Spike 

49;2 m~Jikg 

A6:2 mQ/kg 

20:6 11'1$1/kg 

samf)!e Matrix .Spike Dl.ipllcate 

49,3 rJi911<9 
44.6 mglkg 
20.1 rriglkg 

0.02' 
0.0'5 

OJ>OB 

5;0 

~.0 

M 

:5:0 
M 
5.Q 

.5.0 
5.0 
5.0 

_M 
6.0 
5.0 

.94 

98 
103 

62 
-92 
83 

83 

89 
6.1 

6tpt>rt:Qal~I ·QQI~i?l~~: 

WPrk.Qr(ttlr: e:o9Q91~4a 

8!'!~M-lP~I 6116:; J~P~Q2.ra' ... Q:S.0Pt~A 

09/2-~109 -~0:46 

-6.1 
-0.005' 

80 
·8~ 

0.1 
0:0006· 

Run:.JCPMS203.Q..;,p90923A 
70 .13C:l. 

70 130 

70 130 

Rgn: .IQPM!it2Q3-B.,:Q,~0~2'3f.. 
0 0 
Q 0 
0 i>_ 

Ron: ICPMS203>B.._090923A 

76 125' 
75 125 
7-5 i25 

Run: ICPMS203•B_090923A 

75 1.25 
7S .125 
7!) 1~5-

Q.3 
3.6 
2 .. 2 

@.@t~h;;41J$6 

O!ll~~~Q~ '1Jk34 

09123109 '16:39 

Q~/~3/09 tli:57 
1'0 til 
10 
to N 

09123109' 19:57 

09/23/09 20;20 

'20 

20 
:20 

Rl.. - Analyte reporting llmil NO - Not ttetected at the reporting llmlt. 

N- The analyte concentration was not sufficiently high to calculate a 

RPD for the- serial dilution tesL 
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idl 

QAIQ.C 'Summary Rep:ort· 

· Cli&nt: HaiUihvironm~nial 

Prl>jt·ot; o9ogs·s~ 

Rjtptirt~a.t~t o~t~4!Q9 

Wori(Otdtm Q00"09t~4~ 

:..1- ~ . ----·~. : * • --~~ •• · ... -- . '------~- - :., ... , · .• '!t'l'•··"·"'" •.. :.; .• - .... • •·.<>•,-~·~-~-• P "'" • ·•t·--;· ·-•-•4'- ~ ...... •• • •"•'''":' -··· • ... ~·:..,. ,•,.; o "··~:,.,._. ·,- •• >. "''""~..;,.,,..,, -u•'•·'•'·"•- ,,~:., ... olo••••-' ,._,;.,~ •••••••·•'~, .. • ,.,. ~-,..,;. "''"" 

SasnpiJID: 
:Ar.s~>.nit 

'8-etenlum 
'Silver 

QGS;.090602A,Q90B09S,O Initial ealibr;itiOn Verification Stllndartl 

· o::t!48i n~~~L o.bt5Jo 

~ilmplelD: ICSA.;MEO&Oi428A 

ArS"en~ 

$8lli~iiJI'O 

;SilVer 

Samp.leJD~ 1C&Ae:.Me;()JI042..3A;QJQl 
Araenle 
Sel!i!Jilurn 
SJ111er 

Sam'J)IO'ID: MB;;41674 

Mercury 

s.~plelD~ LOS3-41!i74 

M~r.c!)ry 

·sampialb: Bli9ll'&1'1)42~.b1i:IAM83 

Mercury 

sample,ID: i3o9o91942.o1oAMSD3 
M~t"C'UI'f 

~·n)pl_lft.O: BOQD~1~43·001ADIL 

~fl(Ci.li)' 

Nlethod: SW7'f71A 

s:arnple io: QOS 
M~r<;ury 

MethQd: sWa~&OCh 7 

S•mple ID: MB416&2 
Cyanide, Reaclive 

Qualifiers: 

0'.0502 rog/L O.odto 
it6246 rngll Ji.U010 

lnt~rierenee.·che-ek>:Sirtipl&A 

Moe;os, m~tL 

o.ooqli!~~ i'fi(II.L 
o.ooo~s~, lJigfL. 

ioio.rf~r'n~ Obecik ·$~mplft·Aa 

o:ooro 
OiW1Q 
O.O(.lt!l 

o:oto1 mg/l ·o.o!lto 
"(I:QQ:~'61) !llgiL (1 .. ®10 

1);_().20~- mgtL. O,OQ1i:l 

Mit.thod:.Sl~rik 
NO .·m~fllg 

hab9n~lpry Coritfot sample 
4JI8 motk.g 

Sample. MatriM s·pfk!!· 
·· 11.5 mg/J(Il 

Sampie Mairik Spike Oupllcale 
11.4 tnqlk~ 

Seilrll Dllinlon 
Oi667 l'n!;j/k~ 

0.05 

1.0 

1,0 

1.0 

1.0 

11\ilffl( C~ll.bratlon VerlftOjiliOtl Stitlidatd 

0~901 !3.3 mi;l(l<g 1,0 

Methoct Blank 
NO mglkg 

~Pb. ~"PI'ltlil'lft· Qual ; 
. . . 

Anah¥c•l Jtu.o~ idPM!2"63-s~9tio9.2.3A 

09/23/091'5:02 

9.0: 
90 
90 

70 
10 
7.(1 

Ho 
+to 
•110. 

Ru,o: HGCV201·a..,0909~2A 

100 7:0 13P 

~u.n: HGOV2.01·B_0909~2A 

11'7 1Q 1~tt 

fl.yrr f!G.CV2QH~k.09P922A 
11·e 70' f3o o.a 

Run: HG;vto1~~;J!9_~922A 

09/23/09 "15;07 

$atcn:.4l674 

o912~toe·-1.a:o7 

OQ/2;!1Qf)13!10 

Q9.12~lb.IJ 13:45 
:so 

osa~IO.!i f~:.so 
20" N 

Analyticai·Run: HGCV201 ·I'Ul90S22A 

09/22/0913:00 

1Hl 

aato~: 4165:2 

O!;!l;a3/09 "10!07 

RL. Analyte reporting limit. NO • Not detected at t!le reporting limii. 

N • Thfi analyte concentration was not suffiCiently high to calculate a 
RPD for the serial dilution test. 
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. . -
1 1 ~, 1 '' /; 'r lj'rt \ 

:Ciiblit: HaJI.Environmentat 
Pn~J•c.t: :01:1093~; 

R•p·orpp~Je: QQf?,~/0$ 

yVqtrf~~-~~ BO~Q~19~t2 

--~·-··-~··- -- ··' -·~----~ .-........... ~. -~ 1 •• ----- -·-· ••• :.. •• -------·-- ......... -.-·:. -- ·--···· ••.. , .......... ~- ·- -· 

M•~h9~;.; JWe~s.cb:,r 

S.lriPIJ:ID: MB•Kfa•;$·t3 
·SU!fi¢ij, Ri.ilP.til!"· 

'SampleiP! tes·•R136~'73' 
Suit!~ •. Rt.a~Iil.&.· 

M'th~d:· ~WIGA~D 

.Sample iD: ICV 
1>H ofsoiUindWast.-

Metbo~: ·~w.~~~~JD; 

:a*in~lt.lt'>; Bl.tt~9tf'\2•00'1ADVP 
pH ofS<>Il~!l~W-~te; 

Qua.llfler.e! 
RL - Anaiyte. reporting limit. 

IY\elh(!(I.P_I_!I_nk 
"No.. rog/k9 

'La'bor<~toryticmtr:ol Sample 
:36 m11lk.g ·· 

Run: MJsa~HtW~o90'9~e 
29 1~:3 If() .·. 1.60: 

initl'al Calib-ration Varlffoa:ilon stanciatii 
3<07· s.u, OJO 99 98 102 

~ali'\'P!&. o·l1fllieiite 
7;~!) ~-P· 

NO - Not detected at the reporting limit. 
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o~9' 

a.~t~h' ~1:M~z~ 

0:~1~2/09~()~:('}(j 

o9i24/0910:oi> 

~at~b: ;R1 :t~!$.81 

09[241(1~.-10,:00 

tO 



.._. 
Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Client Name WESTERN REFINING GALL~\ 

Work Order Number 0909356 , \ \ 

Checklist completed by: 
~81-gn-aw~r-e--+r~~~~~------------.-Hr~~~~-------

Date Received: 9/17/2009 

Received by: TLS 

Sample ID labels checked by: 
(..' 

lb\1~ 
Initials 

Matrix: Carrier narT)e: Client drop·off 

Shipping container/cooler in good condition? Yes ~ NoD Not Present 0 

Custody seals Intact on shipping container/cooler? Yes D NoD Not Present D Not Shipped ~ 

Custody seals Intact on sample bottles? Yes 0 NoD N/A ~ 

Chain of custody present? Yes ~ NoD 

Chain of custody signed when relinquished and received? Yes ~ NoD 

Chain of custody agrees with sample labels? Yes ~ NoD 

Samples In proper container/bottle? Yes ~ NoD 

Sample containers intact? Yes ~ NoD 

Sufficient sample volume for indicated test? Yes ~ NoD 

All samples received within holding time? Yes ~ NoD Number of preserved 

~ Yes D NoD 
bottles checked for 

Water • VOA vials have zero headspace? No VOA vials submitted pH: 

Water· Preservation labels on bottle and cap match? Yes D NoD N/A ~ 

Water • pH acceptable upon receipt? Yes 0 NoD N/A ~ <2 > 12 unless noted 
below. 

Container/Temp Blank temperature? o.go <6° C Acceptable 

COMMENJS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 
-----------------

Contacted by: Regarding: 

Comments: 

Corrective Action 
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II II 

Hall Environmental Analvsis Laboratorv. Inc. 

REMIT TO: 

Invoice TO: 

Attn: 
Phone: 

Hall Environmental Analysis Lab, Inc. 

Accounts ·Receivable 

4901 Hawkins NE, Suite D 
Albuquerque, New Mexico 87109-4372 

TEL: (505) 345-3975 

Western Refining Southwest, Gallup Refinery 
Rt 3 Box 7 
Gallup, NM 87301 

Thurman B. Larsen 
(505) 722-3833 

INVOICE 
!NV DATE: October 08, 2009 

Print DATE: October 08, 2009 

,. Invoice No: 0909356 

Work O'rder: 0909356 Order Name API Overflow Sample Points 

PO Number: 

Item 

EPA Method 80158: Diesel Range Organic 

EPA Method 801513: Gasoline Range 

EPA Method 82608: VOLATILES . 

EPA Method 8270C: Semivolatiles 

RCRA 8 Metals 

Reactivity, Corrosivity and Ignitability 

Remarks 

All invoices are due and payable net 30 days from receipt 

Date Received 9/17/2009 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Qty 

10 

10 

10 

10 

10 

10 

Unit Price Mult Quoted Test Total 

$40.00 

$40.00 

$120.00 

$300.00 I 

$110.00 1.5 

$140.00 1.5 

$40.00 

$40.00 

$120.00 

$300.00 

$165.00 

$2)0.00 

$400.00 

$400.00 

$1,200.00 

$3,000.00 

$1,650.00 

$2,100.00 

Subtotal: $8,750.00 

Discount: 10.00% 

Sales Tax: 6.88% 

Mise Charges: $0.00 

Payment Received: $0.00 

INVOICE Total: ~ 

I of I 



Table A-1: NMED Soil Screening Levels 

Industrial/ Construction 
Residential End- Occupational End- Worker Soil End-

Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) point 

Acenaphthene 3.73E+03 nc 3.35E+04 nc 1.41E+04 nc 

Acetaldehyde 1.06E+02 nc 3.84E+02 nc 3.45E+02 nc 

Acetone 2.81E+04 nc 1.00E+05 max 9.85E+04 nc 

Acrylonitrile 4.27E+OO ca 1.26E+01 ca 5.75E+01 nc 

Acetophenone 1.48E+03 sat 1.48E+03 sat 1.48E+03 sat 

Acrolein 2.06E-01 nc 7.52E-01 nc 6.75E-01 nc 

Aldrin 2.84E-01 ca 1.12E+OO ca 6.99E+OO nc 

Aluminum 7.78E+04 nc 1.00E+05 max 1.44E+04 nc 

Anthracene 2.20E+04 nc 1.00E+05 max 8.60E+04 nc 

Antimony 3.13E+01 nc 4.54E+02 nc 1.24E+02 nc 

Arsenic 3.90E+OO ca 1.77E+01 ca 8.52E+01 nc 

Barium 1.56E+04 nc 1.00E+05 max 6.02E+04 nc 

Benzene 1.03E+01 ca 2.58E+01 ca 1.74E+02 nc 

Benzidine 2.11E-02 ca 8.33E-02 ca 7.09E-01 ca 

Benzo(a)anthracene 6.21E+OO ca 2.34E+01 ca 2.12E+02 ca 

Benzo(a)pyrene 6.21E-01 ca 2.34E+OO ca 2.12E+01 ca 

Benzo(b)fluoranthene 6.21E+OO ca 2.34E+01 ca 2.12E+02 ca 

Benzo(k)fluoranthene 6.21E+01 ca 2.34E+02 ca 2.12E+03 ca 

Beryllium 1.56E+02 nc 2.25E+03 nc 5.62E+01 nc 

a-BHC (HCH) 9.02E-01 ca 3.99E+OO ca 3.00E+01 ca 

b-BHC (HCH) 3.16E+OO ca 1.40E+01 ca 5.39E+01 nc 

g-BHC 4.37E+OO ca 1.93E+01 ca 8.09E+01 nc 

1 , 1-Biphenyl 3.08E+03 nc 2.73E+04 nc 1.17E+04 nc 

Bis(2-chloroethyl) ether 2.44E+OO ca 7.45E+OO ca 1.05E+02 ca 

Bis(2-chloroisopropyl) ether 3.87E+01 ca 1.19E+02 ca 4.53E+02 sat 

Bis(2-ethylhexyl) phthalate 3.47E+02 ca 1.37E+03 ca 4.66E+03 nc 

Bis(chloromethyl) ether 4.72E-03 ca 1.23E-02 ca 2.32E-01 ca 

Boron 1.56E+04 nc 1.00E+05 max 3.09E+04 nc 

Bromobenzene 3.70E+01 nc 1.37E+02 nc 1.21E+02 nc 

Bromodichloromethane 1.44E+01 ca 3.72E+01 ca 7.17E+02 --~ 

A-3 

:;:;: 

Tap 
Water 

voc (ug/L) 

X 3.65E+02 

X 1.72E+01 

X 5.48E+03 

X 3.81 E-01 

X 6.08E+02 

X 4.16E-02 

3.87E-02 

3.65E+04 

X 1.83E+03 

1.46E+01 

4.42E-01 

7.30E+03 

X 3.49E+OO 

2.89E-03 

9.09E-01 

9.09E-02 

9.09E-01 

9.09E+OO 

7.30E+01 

1.05E-01 

3.69E-01 

5.10E-01 

X 3.04E+02 

X 9.65E-02 

X 2.71E+OO 

4.74E+01 

X 5.09E-04 

7.30E+03 

X 2.06E+01 

X 1.78E+OO 

End-
point 

nc 

ca 

nc 

ca 

nc 

nc 

ca 

nc 

nc 

nc 

ca 

nc 

ca 

ca 

ca 

ca 

ca 

ca 

nc 

ca 

ca 

ca 

nc 

ca 

ca 

ca 

ca 

nc 

nc 

ca 

NMED Soil Screening Levels 
June 2006 

Revision 4. 0 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 
2.75E+OO 5.49E+01 

9.55E-01 1.91E+01 

6.68E-05 1.34E-03 

1.48E-01 2.95E+OO 

8.55E-06 1.71 E-04 

1.42E-01 2.84E+OO 

5.48E+04 1.10E+06 

8.11E+01 1.62E+03 

6.61E-01 1.32E+01 

1.45E-02 2.90E-01 

3.01E+02 6.03E+03 

1.00E-03 2.01E-02 

1.24E-05 2.47E-04 

5.43E-01 1.09E+01 

1.39E-01 2.78E+OO 

1.68E+OO 3.35E+01 

1.68E+01 3.35E+02 

5.77E+01 1.15E+03 

2.13E-04 4.25E-03 

7.61E-04 1.52E-02 

9.08E-04 1.82E-02 

3.61E+OO 7.22E+01 

2.77E-05 5.55E-04 

7.21E-04 1.44E-02 

1.07E+03 2.15E+04 

8.95E-08 1.79E-06 

2.40E+01 4.80E+02 

1.07E-02 2.14E-01 I 

5.90E-04 1.18E-02 I --



Industrial/ Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 
Bromomethane 8.51E+OO nc 3.28E+01 nc 2.82E+01 

1 ,3-Butadiene 9.93E-01 ca 2.38E+OO ca 4.59E+OO 

2-Butanone (MEK) 3.18E+04 nc 4.87E+04 sat 4.87E+04 

tert-Butyl methyl ether (MTBE) 3.88E+02 ca 9.84E+02 ca 1.96E+04 

n-Butylbenzene 6.21E+01 sat 6.21E+01 sat 6.21E+01 

sec-Butylbenzene 6.06E+01 sat 6.06E+01 sat 6.06E+01 

tert-Butylbenzene 1.06E+02 sat 1.06E+02 sat 1.06E+02 

Cadmium 3.90E+01 nc 5.64E+02 nc 1.54E+02 

Carbon disulfide 4.60E+02 sat 4.60E+02 sat 4.60E+02 

Carbon tetrachloride 3.47E+OO ca 8.64E+OO ca 1.80E+02 

Chlordane 1.62E+01 ca 7.19E+01 ca 1.30E+02 

2-Chloroacetophenone 4.25E-02 nc 1.62E-01 nc 1.41 E-01 

2-Chloro-1 ,3-butadiene 6.32E+OO nc 2.30E+01 nc 2.06E+01 

1-Chloro-1, 1-difluoroethane 2.11E+02 sat 2.11E+02 sat 2.11 E+02 

Chlorobenzene 1.94E+02 nc 2.45E+02 sat 2.45E+02 

1-Chlorobutane 1.22E+02 nc 2.99E+02 sat 2.99E+02 

Chlorodifluoromethane 2.11E+02 sat 2.11E+02 sat 2.11 E+02 

Chloroethane 6.33E+01 ca 1.54E+02 ca 1.42E+03 

Chloroform 4.00E+OO ca 9.59E+OO ca 2.16E+02 

Chloromethane 2.18E+01 ca 5.34E+01 ca 2.84E+02 

b-Chloronaphthalene 3.99E+03 nc 2.78E+04 nc 1.47E+04 

o-Chloronitrobenzene 1.49E+OO nc 5.48E+OO nc 4.88E+OO 

p-Chloronitrobenzene 1.05E+01 nc 4.23E+01 nc 3.51E+01 

2-Chlorophenol 1.66E+02 nc 8.85E+02 nc 5.86E+02 

2-Chloropropane 2.83E+02 nc 7.05E+02 sat 7.05E+02 

o-Chlorotoluene 2.02E+02 sat 2.02E+02 sat 2.02E+02 

Chromium Ill 1.00E+05 max 1.00E+05 max 1.00E+05 

Chromium VI 2.34E+02 nc 3.40E+03 nc 2.61E+01 

Chrysene 6.15E+02 ca 2.31E+03 ca 2.12E+04 

Cobalt 1.52E+03 nc 2.05E+04 nc 6.10E+01 

Copper 3.13E+03 nc 4.54E+04 nc 1.24E+04 

Crotonaldehyde 7.01E-02 ca 1.70E-01 ca 3.73E+OO 

A-4 

= 

Tap 
End- Water 
point voc (ug/L) 

nc X 8.66E+OO 

nc X 1.26E+OO 

sat X 7.06E+03 

ca X 6.14E+01 

sat X 6.08E+01 

sat X 6.08E+01 

sat X 6.08E+01 

nc 1.83E+01 

sat X 1.04E+03 

ca X 1.69E+OO 

nc 1.90E+OO 

nc X 5.22E-02 

nc X 1.43E+01 

sat X 8.66E+04 

sat X 1.06E+02 

sat X 2.43E+02 

sat X 9.75E+04 

sat X 3.81 E+01 

ca X 1.65E+OO 

nc X 1.49E+01 

nc X 4.87E+02 

nc X 1.45E-01 

nc X 1.20E+OO 

nc X 3.04E+01 

sat X 1.76E+02 

sat X 1.22E+02 

max 5.48E+04 

ca 1.10E+02 

ca X 2.91E+01 

nc 7.30E+02 

nc 1.46E+03 

ca X 5.82E-02 

End-
point 

nc 

ca 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

ca 

NMED Soil Screening Levels 
June 2006 

Revision 4. 0 

I 
OAF 1 OAF 20 

(mg/kg) (mg/kg) 
1.87E-03 3.74E-02 . 

' 

1.27E+OO 2.55E+01 . 

• 

. 
2.70E-01 5.40E+OO 

2.17E-01 4.33E+OO 

2.15E-01 4.30E+OO 

1.37E+OO 2.75E+01 

3.95E-01 7.89E+OO 

9.74E-04 1.95E-02 

3.42E-01 6.83E+OO 

4.37E-05 8.75E-04 

5.66E-03 1.13E-01 

6.28E+01 1.26E+03 

5.50E-02 1.10E+OO 

9.63E-02 1.93E+OO 

7.07E+01 1.41E+03 

9.41E-03 1.88E-01 

4.12E-04 8.25E-03 

5.02E-03 1.00E-01 

1.25E+OO 2.51E+01 

3.94E-05 7.88E-04 

3.25E-04 6.51E-03 

2.36E-02 4.72E-01 

4.60E-02 9.19E-01 

5.22E-02 1.04E+OO 

9.86E+07 1.97E+09 

2.10E+OO 4.20E+01 

1.74E+01 3.48E+02 

3.31E+01 6.61E+02 

5.15E+01 1.03E+03 

1.49E-04 2.99E-03 



'\ 
~ 

' 

Chemical 
Cumene (isopropylbenzene) 

Cyanide 

Cyanogen 

Cyanogen bromide 

Cyanogen chloride 

DDD 

DDE 

DDT 

Dibenz(a,h)anthracene 

Dibenzofuran 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,2-Dibromoethane 

1 ,4-Dichloro-2-butene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3-Dichlorobenzidine 

Dichlorodifluoromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,1-Dichloroethene 

2,4-Dichlorophenol 

1,2-Dichloropropane 

1,3-Dichloropropene 

Dicyclopentadiene 

Dieldrin 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Residential 
Soil (mg/kg) 

2.71E+02 

1.22E+03 

1.71E+03 

2.02E+03 

2.02E+03 

2.44E+01 

1.72E+01 

1.72E+01 

6.21 E-01 

1.42E+02 

1.84E+OO 

1.48E+01 

5.04E-01 

1.22E-01 

3.74E+01 

3.26E+01 

3.95E+01 

1.08E+01 

1.61E+02 

1.40E+03 

6.04E+OO 

7.65E+01 

1.12E+02 

2.06E+02 

1.83E+02 

6.00E+OO 

1.20E+01 

2.21E+01 

3.04E-01 

4.89E+04 

1.00E+05 

6.11 E+03 

Industrial/ 
End- Occupational End-
point Soil (mg/kg) point 

nc 3.89E+02 sat 

nc 1.37E+04 nc 

sat 1.71E+03 sat 

sat 2.02E+03 sat 

sat 2.02E+03 sat 

ca 1.11E+02 ca 

ca 7.81E+01 ca 

ca 7.81E+01 ca 

ca 2.34E+OO ca 

nc 1.62E+03 nc 

nc 9.68E+OO nc 

ca 3.95E+01 ca 

ca 1.31E+OO ca 

ca 3.23E-01 ca 

sat 3.74E+01 sat 

nc 3.74E+01 sat 

ca 1.03E+02 ca 

ca 4.26E+01 ca 

nc 2.11E+02 sat 

nc 1.42E+03 sat 

ca 1.52E+01 ca 

nc 3.00E+02 nc 

nc 4.29E+02 nc 

nc 7.77E+02 nc 

nc 2.05E+03 nc 

ca 1.49E+01 ca 

ca 3.17E+01 ca 

nc 8.26E+01 nc 

ca 1.20E+OO ca 

nc 1.00E+05 max 

max 1.00E+05 max 

nc 6.84E+04 nc 

A-5 

Construction Tap 
Worker Soil End- Water 

(mg/kg) point voc (ug/L) 
3.89E+02 sat X 6.78E+02 

4.76E+03 nc 7.30E+02 

1.71E+03 sat X 1.46E+03 

2.02E+03 sat X 3.29E+03 

2.02E+03 sat X 1.83E+03 

8.07E+02 ca 2.77E+OO 

5.70E+02 ca 1.95E+OO 

1.38E+02 nc 1.95E+OO 

2.12E+01 ca 9.09E-02 

5.52E+02 nc X 1.22E+01 

6.48E+OO nc X 3.47E-01 

7.16E+02 ca X 1.32E+OO 

2.48E+01 ca X 5.53E-02 

5.97E+OO ca X 1.19E-02 

3.74E+01 sat X 4.96E+01 

3.74E+01 sat X 1.83E+01 

1.96E+03 ca X 4.95E+OO 

3.63E+02 ca 1.47E+OO 

2.11 E+02 sat X 3.95E+02 

1.42E+03 sat X 1.22E+03 

6.42E+01 nc X 1.22E+OO 

2.54E+02 nc X 6.08E+01 

3.70E+02 nc X 1.22E+02 

6.78E+02 nc X 3.39E+02 

6.99E+02 nc 1.10E+02 

3.33E+01 nc X 1.63E+OO 

8.98E+01 nc X 3.90E+OO 

7.28E+01 nc X 1.39E+01 

1.02E+01 ca 4.15E-02 

1.00E+05 max 2.92E+04 

1.00E+05 max 3.65E+05 

2.33E+04 nc 3.65E+03 

End-
point 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

ca 

ca 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

ca 

ca 

nc 

ca 

nc 

nc 

nc 

NMED Soil Screening Levels 
June 2006 

Revision 4. 0 

OAF 1 OAF 20 
(mg/kg) (mg/kg) 
4.10E+OO 8.21E+01 

7.35E+OO 1.47E+02 

2.91E-01 5.82E+OO 

7.76E-01 1.55E+01 

4.31E-01 8.62E+OO 

4.15E+OO 8.30E+01 

1.31 E+01 2.62E+02 

7.70E+OO 1.54E+02 

5.18E-01 1.04E+01 

1.44E-01 2.87E+OO 

1.49E-04 2.98E-03 

3.58E-04 7.16E-03 

1.20E-05 2.40E-04 

2.93E-06 5.87E-05 

1.19E-02 2.37E-01 

4.36E-03 8.73E-02 

5.49E-03 1.10E-01 

1.86E-03 3.71E-02 

2.86E-01 5.72E+OO 

3.39E-01 6.79E+OO 

2.85E-04 5.71E-03 

1.49E-02 2.99E-01 

3.33E-02 6.67E-01 

1.34E-01 2.68E+OO 

4.31E-02 8.63E-01 

4.10E-04 8.19E-03 

1.16E-03 2.31E-02 

1.50E-02 3.00E-01 

1.34E-03 2.68E-02 

1.77E+01 3.54E+02 

8.36E+01 1.67E+03 

L_1.86E+02 3.72E+03 



Industrial/ Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/kg) point Soil (mg/kg) point (mg/kg) 
2,4-Dimethylphenol 1.22E+03 nc 1.37E+04 nc 4.66E+03 

4,6-Dinitro-o-cresol 6.11E+OO nc 6.84E+01 nc 2.33E+01 

2,4-Dinitrophenol 1.22E+02 nc 1.37E+03 nc 4.66E+02 

2,4-Dinitrotoluene 1.22E+02 nc 1.37E+03 nc 4.66E+02 

1 ,2-Diphenylhydrazine 6.08E+OO ca 2.39E+01 ca 2.04E+02 

Endosulfan 3.67E+02 nc 4.10E+03 nc 1.40E+03 

Endrin 1.83E+01 nc 2.05E+02 nc 6.99E+01 

Epichlorohydrin 1.66E+01 nc 6.56E+01 nc 5.54E+01 

Ethyl acetate 2.10E+04 sat 2.10E+04 sat 2.10E+04 

Ethyl acrylate 2.79E+OO ca 6.75E+OO ca 5.22E+01 

Ethyl chloride 6.33E+01 ca 1.54E+02 ca 1.42E+03 

Ethyl ether 1.94E+03 sat 1.94E+03 sat 1.94E+03 

Ethyl methacrylate 5.27E+01 sat 5.27E+01 sat 5.27E+01 

Ethylbenzene 1.28E+02 sat 1.28E+02 sat 1.28E+02 

Ethylene oxide 2.65E+OO ca 8.07E+OO ca 1.15E+02 

Fluoranthene 2.29E+03 nc 2.44E+04 nc 8.73E+03 

Fluorene 2.66E+03 nc 2.65E+04 nc 1.02E+04 

Fluoride 3.67E+03 nc 4.10E+04 nc 1.43E+04 

Furan 5.53E+OO nc 2.12E+01 nc 1.83E+01 

Heptachlor 1.08E+OO ca 4.26E+OO ca 3.63E+01 

Hexachlorobenzene 3.04E+OO ca 1.20E+01 ca 1.02E+02 

Hexachloro-1 ,3-butadiene 1.22E+01 nc 1.37E+02 nc 4.66E+01 

Hexachlorocvclopentadiene 3.66E+02 nc 4.10E+03 nc 4.31E+02 

Hexachloroethane 6.11 E+01 nc 6.84E+02 nc 2.33E+02 

n-Hexane 3.80E+01 sat 3.80E+01 sat 3.80E+01 

HMX 3.06E+03 nc 3.42E+04 nc 1.17E+04 

Hydrogen cyanide 2.24E+01 nc 8.22E+01 nc 7.33E+01 

lndeno(1 ,2,3-c,d)pyrene 6.21E+OO ca 2.34E+01 ca 2.12E+02 

Iron 2.35E+04 nc 1.00E+05 max 9.29E+04 

lsobutanol 1.38E+04 nc 2.26E+04 sat 2.26E+04 

lsophorone 5.12E+03 ca 2.02E+04 ca 4.66E+04 

Lead 4.00E+02 IEUBK 8.00E+02 IEUBK 8.00E+02 

A-6 

Tap 
End- Water End-
point voc (ug/L) point 

nc 7.30E+02 nc 

nc 3.65E+OO nc 

nc 7.30E+01 nc 

nc 7.30E+01 nc 

ca 8.30E-01 ca 

nc 2.19E+02 nc 

nc 1.10E+01 nc 

nc X 2.03E+OO nc 

sat X 5.48E+03 nc 

sat X 2.30E+OO ca 

sat X 3.81E+01 ca 

sat X 1.22E+03 nc 

sat X 5.48E+02 nc 

sat X 1.34E+03 nc 

ca X 2.41 E-01 ca 

nc 1.46E+03 nc 

nc X 2.43E+02 nc 

nc 2.19E+03 nc 

nc X 6.08E+OO nc 

ca 1.47E-01 ca 

ca 4.15E-01 ca 

nc 7.30E+OO nc 

nc 2.19E+02 nc 

nc 3.65E+01 nc 

sat X 4.16E+02 nc 

nc 1.83E+03 nc 

nc X 6.20E+OO nc 

ca 9.09E-01 ca 

nc 1.10E+04 nc 

sat X 1.83E+03 nc 

nc 6.99E+02 ca 

IEUBK - ------1..- -'-

NMED Soil Screening Levels 
June 2006 

Revision 4. 0 

OAF 1 DAF20 
(mg/kg) (mg/kg) 
3.55E-01 7.11E+OO 

3.93E-03 7.85E-02 

5.25E-02 1.05E+OO 

2.31E-02 4.62E-01 

4.48E-03 8.95E-02 

7.41 E-01 1.48E+01 

2.04E-01 4.08E+OO 

3.62E-04 7.25E-03 

1.44E+OO 2.87E+01 

5.86E-03 1.17E-01 

9.41 E-03 1.88E-01 

2.37E-01 4.73E+OO 

1.41E+OO 2.81E+01 

1.01E+OO 2.02E+01 

4.27E-05 8.54E-04 

2.35E+02 4.69E+03 

2.93E+OO 5.85E+01 

3.29E+02 6.58E+03 

1.32E-03 2.63E-02 

3.12E-01 6.24E+OO 

3.43E-02 6.86E-01 

5.90E-01 1.18E+01 

6.58E+01 1.32E+03 

1.04E-01 2.09E+OO 

8.64E-01 1.73E+01 

5.39E+OO 1.08E+02 

1.24E-03 2.47E-02 

4.73E+OO 9.46E+01 

2.77E+02 5.54E+03 

4.86E-01 9.72E+OO 

1.70E-01 3.40E+OO 



Industrial/ 
Residential End- Occupational End-

Chemical Soil (mg/kg) point Soil (mg/kg) p_oint 
Lead (tetraethyl-) 6.11 E-03 nc 6.84E-02 nc 

Maleic hydrazide 1.61 E+03 sat 1.61E+03 sat 

Manganese 3.59E+03 nc 4.84E+04 nc 

' 
Mercury (elemental) 1.00E+05 max 1.00E+05 max 

Mercury (methyl) 6.11E+OO nc 6.84E+01 nc 

Methacrylonitrile 3.84E+OO nc 2.20E+01 nc 

Methomyl 8.44E+01 nc 3.17E+02 nc 

Methyl acetate 3.76E+04 nc 1.00E+05 max 

Methyl acrylate 9.28E+01 nc 1.57E+02 sat 

Methyl isobutyl ketone 5.51E+03 nc 7.01E+03 sat 

Methyl methacrylate 2.92E+03 sat 2.92E+03 sat 

Methyl styrene (alpha) 2.17E+02 sat 2.17E+02 sat 

Methyl styrene (mixture) 1.39E+02 nc 2.17E+02 sat 

Methylcyclohexane 7.89E+01 sat 7.89E+01 sat 

Methylene bromide 1.79E+02 nc 7.85E+02 nc 

Methylene chloride 1.82E+02 ca 4.90E+02 ca 

Molybdenum 3.91E+02 nc 5.68E+03 nc 

Naphthalene 7.95E+01 nc 3.00E+02 nc 

Nickel 1.56E+03 nc 2.27E+04 nc 

Nitrate 1.00E+05 max 1.00E+05 max 

Nitrite 7.82E+03 nc 1.00E+05 max 

Nitrobenzene 2.28E+01 nc 1.47E+02 nc 

Nitroglycerin 3.47E+02 ca 1.37E+03 ca 

N-Nitrosodiethylamine 3.24E-02 ca 1.28E-01 ca 

N-Nitrosodimethylamine 9.54E-02 ca 3.76E-01 ca 

N-Nitrosodi-n-butylamine 2.69E-01 ca 7.28E-01 ca 

N-Nitrosodiphenylamine 9.93E+02 ca 3.91E+03 ca 

N-Nitrosopyrrolidine 2.32E+OO ca 9.12E+OO ca 

m-Nitrotoluene 5.69E+02 sat 5.69E+02 sat 

o-Nitrotoluene 1.08E+01 ca 3.23E+01 ca 

p-Nitrotoluene 1.46E+02 ca 4.37E+02 ca 

Pentachlorobenzene 4.89E+01 nc 5.47E+02 nc 

A-7 

:::. 

Construction 
Worker Soil End-

(mg/kg) point voc 
2.38E-02 nc 

1.61E+03 sat X 

1.50E+02 nc 

9.27E+02 nc 

2.38E+01 nc 

1.37E+01 nc X 

2.78E+02 nc X 

1.00E+05 max X 

1.57E+02 sat X 

7.01E+03 sat X 

2.92E+03 sat X 

2.17E+02 sat X 

2.17E+02 sat X 

7.89E+01 sat X 

6.09E+02 nc X 

2.63E+03 sat X 

1.55E+03 nc 

2.62E+02 nc X 

6.19E+03 nc 

1.00E+05 max 

3.10E+04 nc 

8.28E+01 nc X 

1.17E+04 ca 

1.09E+OO ca 

1.86E+OO nc 

1.24E+01 ca X 

4.66E+03 nc 

7.77E+01 ca 

5.69E+02 sat X 

4.73E+02 ca X 

1.55E+03 nc X 

1.86E+02 nc 

Tap 
Water End-
(ug/L) point 

3.65E-03 nc 

3.04E+03 nc 

1.72E+03 nc 

3.65E+OO nc 

1.04E+OO nc 

1.52E+02 nc 

6.08E+03 nc 

1.83E+02 nc 

1.99E+03 nc 

1.42E+03 nc 

4.26E+02 nc 

5.48E+01 nc 

5.23E+03 nc 

6.08E+01 nc 

4.22E+01 ca 

1.83E+02 nc 

6.20E+OO nc 

7.30E+02 nc 

5.84E+04 nc 

3.65E+03 nc 

3.40E+OO nc 

4.74E+01 ca 

4.42E-03 ca 

1.30E-02 ca 

1.99E-02 ca 

1.35E+02 ca 

3.16E-01 ca 

1.22E+02 nc 

4.81 E-01 ca 

6.51E+OO ca 
2.92E+01 nc 
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OAF 1 DAF20 
(mg/kg) (mg/kg) 
6.33E-07 1.27E-05 

8.12E-01 1.62E+01 

1.12E+02 2.24E+03 

1.05E-01 2.09E-03 

8.26E-04 1.65E-02 

1.83E-04 3.65E-03 

5.74E-02 1.15E+OO 

1.08E+OO 2.15E+01 

4.64E-01 9.29E+OO 

7.35E-01 1.47E+01 

2.76E-01 5.52E+OO 

3.08E-01 6.17E+OO 

3.96E-02 7.93E-01 

2.88E+01 5.77E+02 

2.72E-02 5.44E-01 

8.51 E-03 1.70E-01 

3.70E+OO 7.40E+01 

1.97E-02 3.94E-01 

4.77E+01 9.53E+02 

1.67E+01 3.35E+02 

7.63E-01 1.53E+01 

9.18E-04 1.84E-02 

2.80E-02 5.61 E-01 

8.73E-06 1.75E-04 

1.17E-05 2.34E-04 

1.12E-05 2.24E-04 

2.86E-01 5.71E+OO 

1.30E-04 2.60E-03 

3.30E-02 6.59E-01 

1.30E-04 2.61E-03 ' 

1.76E-03 3.53E-02 

9.37E-02 1.87E+OO 



Industrial/ Construction 
Residential End- Occupational End- Worker Soil 

Chemical Soil (mg/~g) point Soil_img/kg) ()Oint (mgt~ 
Pentachlorophenol 2.98E+01 ca 1.00E+02 ca 1.02E+03 
Phenanthrene 1.83E+03 nc 2.05E+04 nc 6.99E+03 
Phenol 1.83E+04 nc 1.00E+05 max 6.99E+04 
Polychlorinatedbiphenyls 

Aroclor 1016 3.93E+OO nc 4.13E+01 nc 1.50E+01 
Aroclor 1221 1.12E+OO nc 8.26E+OO ca 4.28E+OO 
Aroclor 1232 1.12E+OO nc 8.26E+OO ca 4.28E+OO 
Aroclor 1242 1.12E+OO nc 8.26E+OO ca 4.28E+OO 
Aroclor 1248 1.12E+OO nc 8.26E+OO ca 4.28E+OO 
Aroclor 1254 1.12E+OO nc 8.26E+OO ca 4.28E+OO 
Aroclor 1260 1.12E+OO nc 8.26E+OO ca 4.28E+OO 
n-Propylbenzene 6.21E+01 sat 6.21 E+01 sat 6.21E+01 
Propylene oxide 2.22E+01 ca 9.33E+01 ca 7.92E+02 
Pyrene 2.29E+03 nc 3.09E+04 nc 9.01E+03 
RDX 4.42E+01 ca 1.74E+02 ca 6.99E+02 
Selenium 3.91E+02 nc 5.68E+03 nc 1.55E+03 
Silver 3.91E+02 nc 5.68E+03 nc 1.55E+03 
Strontium 4.69E+04 nc 1.00E+05 max 1.00E+05 
Styrene 1.00E+02 sat 1.00E+02 sat 1.00E+02 
1 ,2,4,5-Tetrachlorobenzene 1.83E+01 nc 2.05E+02 nc 6.99E+01 
1,1, 1 ,2-Tetrachloroethane 4.32E+01 ca 1.14E+02 ca 2.11 E+03 
1,1 ,2,2-Tetrachloroethane 5.55E+OO ca 1.46E+01 ca 2.71E+02 
Tetrachloroethene 1.25E+01 ca 3.16E+01 ca 1.34E+02 
Thallium 5.16E+OO nc 7.49E+01 nc 2.04E+01 
Toluene 2.52E+02 sat 2.52E+02 sat 2.52E+02 
Toxaphene 4.42E+OO ca 1.74E+01 ca 1.48E+02 
Tribromomethane 6.21E+02 ca 2.46E+03 ca 4.44E+03 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 3.28E+03 sat 3.28E+03 sat 3.28E+03 
1 ,2,4-Trichlorobenzene 6.93E+01 nc 2.69E+02 nc 2.30E+02 
1,1 , 1-Trichloroethane 5.63E+02 sat 5.63E+02 sat 5.63E+02 
1,1 ,2-Trichloroethane 1.19E+01 ca 3.02E+01 ca 1.94E+02 
Trichloroethylene 6.38E-01 ca 1.56E+OO ca 3.36E+01 

A-8 

= 

Tap 
End- Water 
point voc (ug/L) 

ca 5.53E+OO 

nc 1.10E+03 

nc 1.10E+04 

nc 2.56E+OO 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

nc 3.32E-01 

sat X 6.08E+01 

nc X 2.18E+OO 

nc X 1.83E+02 

nc 6.03E+OO 

nc 1.83E+02 

nc 1.83E+02 

max 2.19E+04 

sat X 1.62E+03 

nc 1.10E+01 

ca X 4.27E+OO 

ca X 5.46E-01 

sat X 4.32E+OO 

nc 2.41E+OO 

sat X 2.27E+03 

ca 6.03E-01 

nc 2.44E+01 

sat X 5.92E+04 

nc X 7.16E+OO 

sat X 3.17E+03 

nc X 1.97E+OO 

ca X 2.77E-01 

End-
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OAF 1 OAF 20 
point (mg/kg) (mg/kg) 

ca 5.87E-03 1.17E-01 

nc 2.32E+01 4.64E+02 

nc 2.37E+OO 4.74E+01 

nc 1.73E-01 3.45E+OO 

ca 2.24E-02 4.47E-01 

ca 2.24E-02 4.47E-01 

ca 2.24E-02 4.47E-01 

ca 2.64E-01 5.28E+OO 

ca 2.64E-01 5.28E+OO 

ca 2.64E-01 5.28E+OO 

nc 2.70E-01 5.40E+OO 

ca 4.60E-04 9.20E-03 

nc 1.86E+01 3.73E+02 

ca 1.68E-03 3.36E-02 

nc 9.52E-01 1.90E+01 

nc 1.57E+OO 3.13E+01 

nc 7.73E+02 1.55E+04 

nc 5.23E-01 1.05E+01 

nc 2.14E-02 4.29E-01 

ca 1.25E-03 2.50E-02 

ca 1.60E-04 3.21 E-03 

ca 2.87E-03 5.74E-02 

nc 1.72E-01 3.43E+OO 

nc 1.08E+OO 2.17E+01 

ca 2.33E-01 4.65E+OO 

ca 1.73E-01 3.47E+OO 

nc 1.68E+02 3.36E+03 

nc 2.04E-02 4.08E-01 

nc 1.33E+OO 2.65E+01 

ca 4.98E-04 9.95E-03 

ca 1.00E-04 2.00E-03 



Industrial/ 
Residential End- Occupational End-

Chemical Soil (mg/kg) point Soil (mg/kg) point 
Trichlorofluoromethane 5.88E+02 nc 9.83E+02 sat 
2 ,4,5-Trichlorophenol 6.11 E+03 nc 6.84E+04 nc 
2,4,6-Trichlorophenol 6.11 E+OO nc 6.84E+01 nc 
1,1 ,2-TrichlorOQr<JIJane 2.53E+01 nc 9.64E+01 nc 
1 ,2,3-Trichlor<JQropane 8.61E-02 ca 2.09E-01 ca 
1 ,2,3-Trichloropropene 1.21E+OO nc 4.39E+OO nc 
Triethylamine 4.90E+01 nc 2.33E+02 nc 
1 ,2,4-Trimethylbenzene 5.80E+01 nc 2.13E+02 nc 
1 ,3,5-Trimethylbenzene 2.48E+01 nc 6.92E+01 sat 
2,4,6-Trinitrotoluene 3.06E+01 nc 3.42E+02 nc 
Vanadium 7.82E+01 nc 1.14E+03 nc 
Vinyl acetate 1.07E+03 nc 3.68E+03 sat 
Vinyl bromide 2.85E+OO ca 6.84E+OO ca 
Vinyl chloride (Child) 2.25E+OO ca 
Vinyl chloride (adult) 4.37E+OO ca 1.40E+01 ca 
m-Xylene 8.20E+01 sat 8.20E+01 sat 
a-Xylene 9.95E+01 sat 9.95E+01 sat 
Xylenes 8.20E+01 sat 8.20E+01 sat 
Zinc 2.35E+04 nc 1.00E+05 max 

A-9 

= 

Construction Tap 
Worker Soil End- Water 

(mg/kg) point voc (ug/L)_ 
9.83E+02 sat X 1.29E+03 

2.33E+04 nc 3.65E+03 

2.33E+01 nc 3.65E+OO 

8.35E+01 nc X 3.04E+01 

4.57E+OO ca X 5.53E-02 

3.95E+OO nc X 2.10E+OO 

1.69E+02 nc X 1.21E+01 

1.90E+02 nc X 1.23E+01 

6.92E+01 sat X 1.23E+01 

1.17E+02 nc 1.83E+01 

3.10E+02 nc 3.65E+01 

3.52E+03 nc X 4.12E+02 
1.93E+01 nc X 1.18E+OO 

X 4.28E-01 

1.82E+02 ca X 8.33E-01 

8.20E+01 sat X 2.03E+02 

9.95E+01 sat X 7.30E+03 

8.20E+01 sat X 2.03E+02 

9.29E+04 nc 1.10E+04 

End-
point 

nc 

nc 

nc 

nc 

ca 

nc 

nc 

nc 

nc 

nc 

nc 

nc 

ca 

ca 

ca 

nc 

nc 

nc 

nc 
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I 

OAF 1 OAF 20 
I (mg/kiD_ (fl!9/kg) 

1.12E+OO 2.23E+01 I 

7.13E+OO 1.43E+02 
I 

7.13E-03 1.43E-01 : 

1.17E-02 2.35E-01 I 

2.07E-05 4.14E-04 I 

7.88E-04 1.58E-02 

2.14E-03 4.29E-02 

7.09E-02 1.42E+OO i 

1.77E-02 3.55E-01 I 

5.34E-02 1.07E+OO 

3.65E+01 7.30E+02 

7.57E-02 1.51E+OO ' 

4.71E-04 9.41 E-03 

1.40E-04 2.80E-03 

2.72E-04 5.45E-03 

1.03E-01 2.06E+OO I 

4.07E+OO 8.14E+01 

1.03E-01 2.06E+OO 

6.82E+02 1.36E+04 



Symbol 
CSFo 
CSF; 
RfDo 
RfD, 
TR 
THQ 
BW 

AT 

SA 

AF 

ABS 

IRA 

IRW 

IRS 

EF 

ED 

IFSadj 
SFSadj 

lnhFadj 

IFWadj 

PEF 
VFs 
VFw 
Csat 

TableA-2 
Default Exposure Factors 

Definition (units) Default 
Cancer slope factor oral (mg/kg-dayr Chem.-spec. 
Cancer slope factor inhaled (mg/kg-dayr1 Chem.-spec. 
Reference dose oral (mg/kg-day) Chem.-spec. 
Reference dose inhaled (mg/kg-day) Chem.-spec. 
Target cancer risk 1E-05 
Target hazard quotient 1 
Body weight (kg) 
--adult 70 
--child 15 
Averaging time (days) 
-- carcinogens 25550 
-- noncarcinogens ED*365 
Exposed surface area for soil/dust 
(cm2/day) 
- adult resident 5700 
-adult worker 3300 
--child 2800 
Adherence factor, soils (mg/cm2

) 

- adult resident 0.07 
-adult worker 0.2 
-- child resident 0.2 
- construction worker 0.3 
Skin absorption defaults (unitless): 
-semi-volatile organics 0.1 
-volatile organics na 
- inorganics na 
Inhalation rate (m3/day) 
-- adult resident 20 
- adult worker 20 
-- child resident 10 
Drinking water ingestion rate (L!day) 
--adult 2 
--child 1 
Soil ingestion (mg/day) 
-- adult resident 100 
-- child resident 200 
-- commercial/industrial worker 100 
construction worker 330 
Exposure frequency (days/yr) 
-- residential 350 
-- commercial/industrial 225 
- construction worker 250 
Exposure duration (years) 
-- residential 30" 
--child 6 
-- commercial/industrial 25 
- construction worker 1 
Age-adjusted factors for carcinogens 
Ingestion factor, soils ([mg-yr]/[kg-day)) 114 
Dermal factor, soils ([mg-yr]/[kg-day]) 361 

Inhalation factor, air ([m3-yr]/[kg-day)) 11 

Ingestion factor, water ([L-yr]/[kg-day)) 1.1 

Particulate emission factor (m3/kg) Chem.-spec. 
Volatilization factor for soil (m3/kg) Chem.-spec. 
Volatilization factor for water (L!m3

) 0.5 
Soil saturation concentration (mg/kg) Chem.-spec. 
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Reference 
IRIS, HEAST, or NCEA 
IRIS, HEAST, or NCEA 
IRIS, HEAST, or NCEA 
IRIS, HEAST, or NCEA 
NMED-specific value 
US EPA, 1989 

US EPA, 1989 
US EPA, 1991 

US EPA, 1989 

US EPA, 1989 

US EPA, 1996a 
US EPA, 1996a 
US EPA, 1989 
US EPA, 1989 
US EPA, 1996a 
US EPA, 1996a 
US EPA, 1989 
NMED-specific value 

US EPA, 1989 
US EPA, 2003a 
US EPA, 2000s 

US EPA, 1991 
US EPA, 2001a 
Exposure Factors, (US EPA, 1997) 

US EPA, 2004b 
US EPA, 2004b 

US EPA, 1991 
US EPA, 1991 
US EPA, 2001 a 
US EPA, 1991 

US EPA, 1991 
US EPA, 2001 a 
NMED-specific value 

US EPA, 1991) 
(US EPA, 1991) 
(US EPA, 1999) 
NMED-specific value 

US EPA, 2001a 
US EPA, 2001a 
By analogy to RAGS: Part B, (US 
EPA, 1991) 
By analogy to RAGS: Part 8, (US 
EPA, 1991) 
US EPA, 2001a 
US EPA, 2001a 
US EPA, 1991 
US EPA, 2001 a 

a Exposure durat1on for l1fet1me residents IS assumed to be 30 years total. For carcmogens, exposures are comb1ned for children (6 
years) and adults (24 years). 
Chem.-spec.- Chemical-specific value na- not applicable 
RAGS- Risk Assessment Guidance for Superfund IRIS- Integrated Risk Information System, USEPA, 2003b 
HEAST- Health Effects Assessment Summary Tables, USEPA, 1997 
NCEA- National Center for Environmental Assessment, Office of Research and Development (USEPA, 2003c) 
NMED- New Mexico Environment Department 

A-10 
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Table B-1: Physical and Chemical Properties 

H 
MW ~atm- H' Da Dw Kac 

Chemical (g/mole) m /mole) (dimensionless) (cm2/s) (cm2/s) (cm3/g) 
Acenaphthene 154.21 1.6E-04 6.36E-03 4.21E-02 7.69E-06 4.90E+03 
Acetaldehyde 44 7.8E-05 3.20E-03 1.20E-01 1.40E-05 1.80E+01 
Acetone 58 3.9E-05 1.60E-03 1.20E-01 1.10E-05 5.80E-01 
Acrylonitrile 53 8.8E-05 3.60E-03 1.08E-01 1.34E-05 8.50E-01 
Acetophenone 120 1.1 E-05 4.51E-04 6.00E-02 8.70E-06 4.62E+01 
Acrolein 56 1.2E-04 4.90E-03 1.05E-01 1.22E-05 2.10E+01 
Aldrin 365 1.7E-04 6.97E-03 1.32E-02 4.86E-06 2.45E+06 
Aluminum 26.98 2.4E-02 1.00E+OO 1.43E+01 
Anthracene 178 6.5E-05 2.67E-03 3.24E-02 7.74E-06 2.96E+04 
Antimony 121.75 2.4E-02 1.00E+OO 1.43E+01 
Arsenic 74.92 7.7E-01 3.16E+01 1.43E+01 
Barium 137.33 2.4E-02 1.00E+OO 1.43E+01 
Benzene 78.1 5.6E-03 2.28E-01 8.80E-02 9.80E-06 5.89E+01 
Benzidine 184.23 7.0E-11 2.88E-09 3.40E-02 1.50E-05 2.74E+03 
Benzo(a)anthracene 228 3.3E-06 1.37E-04 5.10E-02 9.00E-06 3.98E+05 
Benzo(a)pyrene 250 1.1E-06 4.63E-05 4.30E-02 9.00E-06 1.02E+06 
Benzo(b)fluoranthene 252.3 1.1E-04 4.55E-03 2.26E-02 5.56E-06 1.23E+06 
Benzo(k)fluoranthene 252.3 8.3E-07 3.40E-05 2.26E-02 5.56E-06 1.23E+06 

Beryllium 9.01 2.4E-02 1.00E+OO 1.43E+01 
a-BHC 290.85 1.1 E-05 4.35E-04 1.42E-02 7.34E-06 1.23E+03 
ll-BHC 290.85 7.4E-07 3.05E-05 1.42E-02 7.34E-06 1.26E+03 
y-BHC 290.85 1.4E-05 5.74E-04 1.42E-02 7.34E-06 1.07E+03 
1 , 1-Biphenyl 150 2.9E-04 1.20E-02 4.00E-02 8.20E-06 7.80E+03 
Bis(2-chloroethyl) ether 140 1.8E-05 7.38E-04 6.92E-02 7.53E-06 7.60E+01 
Bis(2-chloroisopropyl) ether 170 1.1E-04 4.60E-03 6.30E-02 6.40E-06 6.17E+01 
Bis(2-ethylhexyl) phthalate 390.54 1.0E-07 4.18E-06 3.51E-02 3.66E-06 1.51 E+07 
Bis(chloromethyl) ether 120 2.0E-04 8.20E-03 8.90E-02 9.40E-06 1.20E+OO 
Boron 10.81 2.4E-02 1.00E+OO 1.43E+01 
Bromobenzene 157.02 3.7E-03 1.50E-01 7.30E-02 8.70E-06 2.20E+02 
Bromodichloromethane 164 1.6E-03 6.56E-02 2.98E-02 1.06E-05 1.00E+02 

B-1 

Kd 
(cm3/g) 
7.35E+OO 

2.70E-02 

8.70E-04 

1.28E-03 

6.93E-02 

3.15E-02 

3.68E+03 

1.50E+03 

4.43E+01 

4.50E+01 

2.90E+01 

4.10E+01 

8.84E-02 

4.11E+OO 

5.97E+02 

1.53E+03 

1.85E+03 

1.85E+03 

7.90E+02 

1.85E+OO 

1.89E+OO 

1.61E+OO 

1.17E+01 

1.14E-01 

9.25E-02 

2.27E+04 

1.80E-03 

3.00E+OO 

3.30E-01 

1.50E-01 
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5 
(mg/L- DA VF SAT 
water) (cm2/s) (m3/kg) (mg/kg) 

4.24E+OO 4.13E-07 1.93E+05 3.19E+01 

1.00E+06 2.28E-05 2.60E+04 2.01 E+05 

1.00E+06 1.40E-05 3.31E+04 1.7Y~5 

7.90E+04 2.64E-05 2.42E+04 1.3~, ll4 
6.10E+03 2.59E-06 7.71E+04 1.48E+03 
2.10E+05 2.86E-05 2.32E+04 4.31E+04 

1.80E-01 

4.34E-02 2.73E-08 7.51E+05 1.93E+OO 

1.75E+03 7.30E-04 4.59E+03 5.06E+02 
3.22E+02 

9.40E-03 

1.62E-03 

1.50E-03 

B.OOE-04 

2.00E+OO -()-2.40E-01 

6.80E+OO 

7.50E+OO 4.50E-07 1.85E+05 8.91 E+01 

1.72E+04 2.90E-06 7.29E+04 4.94E+03 

1.70E+03 1.23E-05 3.53E+04 4.53E+02 

3.40E-01 7.70E+03 

2.20E+04 4.55E-05 1.84E+04 3.87E+03 

4.70E+02 2.21E-04 8.36E+03 2.45E+02 

6.74E+03 6.31E-05 1.56E+04 2.23E+03 

::: 



H 
MW {atm- H' 

Chemical (g/mole) m /mole) (dimensionless) 
Bromomethane 94.95 6.2E-03 2.56E-01 
1 ,3-Butadiene 54 1.8E-01 7.30E+OO 
2-Butanone (MEK) 72 2.7E-05 1.10E-03 
tert-Butvl methyl ether (MTBE) 88.2 5.9E-04 2.40E-02 
n-Butylbenzene 130 1.3E-02 5.40E-01 
sec-Butylbenzene 130 1.9E-02 7.70E-01 
tert-Butylbenzene 130 1.3E-02 5.20E-01 
Cadmium 112.41 2.4E-02 1.00E+OO 
Carbon disulfide 76 2.9E-02 1.20E+OO 
Carbon tetrachloride 154 3.0E-02 1.25E+OO 
Chlordane 409.8 4.9E-05 1.99E-03 
2-Chloroacetophenone 154.59 3.7E-02 1.50E+OO 
2-Chloro-1 ,3-butadiene 88 3.2E-02 1.30E+OO 
1-Chloro-1, 1-difluoroethane 100.5 1.0E-01 4.10E+OO 
Chlorobenzene 113 3.7E-03 1.50E-01 
1-Chlorobutane 92.57 3.2E-02 1.30E+OO 
Chlorodifluoromethane 86.47 1.0E-01 4.10E+OO 
Chloroethane 65 1.1 E-02 4.50E-01 
Chloroform 120 3.7E-03 1.50E-01 
Chloromethane 51 2.4E-02 9.80E-01 
13-Chloronaphthalene 160 3.2E-04 1.30E-02 
o-Chloronitrobenzene 153.33 4.4E-05 1.80E-03 
p-Chloronitrobenzene 153.33 5.1 E-05 2.10E-03 
2-Chlorophenol 130 3.9E-04 1.60E-02 
2-Chloropropane 78.54 2.3E-03 9.40E-02 
o-Chlorotoluene 172.57 3.4E-03 1.40E-01 
Chromium Ill 52 

Chromium VI 52 

Chrysene 228.28 9.5E-05 3.88E-03 
Cobalt 58.93 2.4E-02 1.00E+OO 
Copper 63.55 2.4E-02 1.00E+OO 
Crotonaldehyde 70.09 2.4E-01 1.00E+01 

Da Dw Koc Kd 
(cm2/s) (cm2/s) (cm3/g) . (cm3Lg) 
7.28E-02 1.21 E-05 9.00E+OO 1.35E-02 
9.80E-02 1.10E-05 1.20E+02 1.80E-01 
9.00E-02 9.80E-06 4.50E+OO 6.75E-03 
8.00E-02 1.00E-05 6.00E+OO 9.00E-03 
7.50E-02 7.80E-06 2.80E+03 4.20E+OO 
7.50E-02 7.80E-06 2.20E+03 3.30E+OO 
7.50E-02 7.80E-06 2.20E+03 3.30E+OO 

1.43E+01 7.50E+01 
1.04E-01 1.00E-05 4.60E+01 6.90E-02 
7.80E-02 8.80E-06 1.74E+02 2.61E-01 
1.18E-02 4.37E-06 1.20E+05 1.80E+02 
7.20E-02 6.80E-06 3.30E+02 4.95E-01 
1.10E-01 1.10E-05 5.00E+01 7.50E-02 
8.00E-02 1.10E-05 5.80E+01 8.70E-02 
7.30E-02 8.70E-06 2.19E+02 3.29E-01 
1.10E-01 1.10E-05 5.00E+01 7.50E-02 
8.00E-02 1.10E-05 5.80E+01 8.70E-02 
1.00E-01 1.20E-05 1.50E+01 2.25E-02 
1.04E-01 1.00E-05 3.98E+01 5.97E-02 
1.09E-01 6.50E-06 3.50E+01 5.25E-02 
3.50E-02 8.80E-06 1.60E+03 2.40E+OO 
7.60E-02 8.60E-06 6.50E+01 9.75E-02 
7.60E-02 8.60E-06 6.50E+01 9.75E-02 
5.01E-02 9.46E-06 4.00E+02 6.00E-01 
8.00E-02 1.00E-05 5.10E+01 7.65E-02 
7.20E-02 8.70E-06 1.60E+02 2.40E-01 

1.80E+06 

1.90E+01 
2.48E-02 6.21E-06 3.98E+05 5.97E+02 

1.43E+01 4.50E+01 

1.43E+01 3.50E+01 
9.1 OE-02 1.00E-05 8.40E+02 1.26E+OO 

B-2 
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s 
(mg/L- DA VF SAT 
water) _1cm2/s) (m3/kg) (mg/~ 
1.52E+04 9.03E-04 4.13E+03 3.31E+03 
7.40E+02 6.24E-03 1.57E+03 9.10E+02 
2.70E+05 7.91E-06 4.41E+04 4.87E+04 

1.50E+05 1.11 E-04 1.18E+04 2.78E+04 
1.40E+01 9.56E-05 1.27E+04 6.21E;;!;Q:!_ 
1.70E+01 1.70E-04 9.53E+03 6.0c( }_ 

3.00E+01 1.16E-04 1.15E+04 1.o6E+02 

1.19E+03 3.42E-03 2.12E+03 4.60E+02 
7.93E+02 1.76E-03 2.96E+03 4.63E+02 
5.60E-02 

4.70E+02 1.34E-03 3.39E+03 3.99E+02 
7.40E+02 3.75E-03 2.03E+03 2.99E+02 
2.80E+02 4.67E-03 1.82E+03 2.11E+02 
4.72E+02 2.21E-04 8.34E+03 2.45E+02 
7.40E+02 3.75E-03 2.03E+03 2.99E+02 
2.80E+02 4.67E-03 1.82E+03 2.11E+02 
5.70E+03 1.90E-03 2.85E+03 1.42E+03 

7.92E+03 6.53E-04 4.86E+03 1.99E+03 
8.20E+03 3.29E-03 2.16E+03 2.82E+03 
1.20E+01 1.98E-06 8.81E+04 3.09E+01 
2.10E+03 6.54E-06 4.85E+04 5.69E+02 

2.10E+03 7.42E-06 4.56E+04 >'4 ~ 5.6 l 
2.20E+04 1.13E-05 3.69E+04 1.71bt4 
2.70E+03 3.03E-04 7.13E+03 7.05E+02 
4.70E+02 2.46E-04 7.91E+03 2.02E+02 

1.60E-03 2.10E-09 2.71E+06 9.55E-01 

2.00E+01 3.67E-03 2.05E+03 5.27E+01 
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H 

MW I {atm- I H' I Da I Dw I Koc I Kd Chemical I (g/mole) m /mole) (dimensionless) (cm2/s) (cm2/s) (cm3/g) (cm3/g) 
Cumene (isopropylbenzene) I 120 I 1.2E+OO I 4.90E+01 I 7.50E-02 I 7.10E-06 I 2.20E+02 I 3.30E-01 
Qy_anide I 27.03 I I 5.44E-03 I I I 2.71 E+OO I 9.90E+OO 

s 
(mg/L
water) 

6.10E+01 

DA 
(cm2/s) 
6.22E-03 

VF 
(m3/kg) 
1.57E+03 

SAT 
(mg/kg} 
3.89E+02 

Cyanogen I 52 I 5.1 E-03 I 2.1 OE-01 I 2.00E-01 I 1.40E-05 I 1.40E+OO I 2.1 OE-03 I 8.50E+03 I 2.20E-03 I 2.64E+03 I 1. 71 E+03 
Cyanogen bromide I 52 I 5.1 E-03 I 2.1 OE-01 I 9.60E-02 I 1.00E-05 I 2.60E+01 I 3.90E-02 I 8.50E+03 I 8.93E-04 I 4.15E+03 I 2.02E+03 
Cyanogen chloride 52 5.1E-03 2.10E-01 9.60E-02 1.00E-05 2.60E+01 3.90E-02 8.50E+03 l 8.93E-04 I 4.15E+03 I 2.021;,-+Q..3 
DDD 320 4.0E-06 1.64E-04 1.69E-02 4.76E-06 1.00E+06 1.50E+03 9.00E-02 l l I -~ ~-
DDE 318 2.1E-05 8.61E-04 1.44E-02 5.87E-06 4.47E+06 6.71E+03 1.20E-01 
DDT I 354.5 I 8.1 E-06 I 3.32E-04 I 1.37E-02 I 4.95E-06 I 2.63E+06 I 3.95E+03 I 2.50E-02 
Dibenz(a,h)anthracene I 278.3 I 1.5E-08 I 6.03E-07 I 2.02E-02 I 5.18E-06 I 3.80E+06 I 5.70E+03 I 2.49E-03 
Dibenzofuran I 284.8 I 1.3E-05 I 5.33E-04 I 6.01 E-02 I 1.00E-05 I 7.76E+03 I 1.16E+01 I 3.10E+OO 
1 ,2-Dibromo-3-chloropropane I 240 I 1.5E-04 I 6.00E-03 I 8.00E-02 I 8.00E-06 I 1.70E+02 I 2.55E-01 I 1.20E+03 
Dibromochloromethane I 210 I 8.5E-04 I 3.50E-02 I 2.00E-02 I 1.00E-05 I 6.30E+01 I 9.45E-02 I 4.40E+03 
1 ,2-Dibromoethane I 188 I 3.2E-04 I 1.30E-02 I 7.33E-02 I 8.06E-06 I 2.80E+01 I 4.20E-02 I 3.40E+03 
1,4-Dichloro-2-butene I 130 I 2.7E-04 I 1.10E-02 I 7.30E-02 I 8.10E-06 I 4.80E+01 I 7.20E-02 I 2.80E+03 
1,2-Dichlorobenzene I 147 I 1.9E-03 I 7.79E-02 I 6.90E-02 I 7.90E-06 I 3.80E+01 I 5.70E-02 I 1.56E+02 
1 ,3-Dichlorobenzene I 147 I 1.9E-03 I 7.80E-02 I 6.90E-02 I 7.90E-06 I 3.80E+01 I 5.70E-02 I 1.56E+02 
1,4-Dichlorobenzene I 147 I 2.4E-03 I 9.96E-02 I 6.90E-02 I 7.90E-06 I 6.16E+02 I 9.24E-01 I 7.38E+01 
3,3-Dichlorobenzidine I 253.13 I 4.0E-09 I 1.64E-07 I 1.94E-02 I 6.74E-06 I 7.24E+02 I 1.09E+OO I 3.11E+OO 
Dichlorodifluoromethane I 120 I 1.0E-01 I 4.10E+OO I 8.00E-02 I 1.05E-05 I 5.80E+01 I 8.70E-02 I 2.80E+02 
1, 1-Dichloroethane I 99 I 5.6E-03 I 2.30E-01 I 7.42E-02 I 1.05E-05 I 5.30E+01 I 7.95E-02 I 5.06E+03 
1 ,2-Dichloroethane I 99 I 9.8E-04 I 4.01 E-02 I 1.04E-01 I 9.90E-06 I 3.80E+01 I 5.70E-02 I 8.52E+03 
cis-1,2-Dichloroethene 97 4.1E-03 1.67E-01 7.36E-02 1.13E-05 3.55E+01 5.33E-02 3.50E+03 
trans-1,2-Dichloroethene 97 9.4E-03 3.85E-01 7.07E-02 1.19E-05 3.80E+01 5.70E-02 6.30E+03 
1, 1-Dichloroethene 97 2.7E-02 1.10E+OO 9.00E-02 1.00E-05 6.50E+01 9.75E-02 2.30E+03 
2,4-DichlorQQ!lenol I 163 I 3.2E-06 I 1.30E-04 I 3.46E-02 I 8.77E-06 I 1.47E+02 I 2.21E-01 I 4.50E+03 
1,2-Dichloropropane I 110 I 2.7E-03 I 1.10E-01 I 7.80E-02 I 8.70E-06 I 4.40E+01 I 6.60E-02 I 2.80E+03 
1 ,3-Dichloropropene I 111 I 1.8E-02 I 7.26E-01 I 6.26E-02 I 1.00E-05 I 2.70E+01 I 4.05E-02 I 2.80E+03 
Di~entadiene I 130 I 1.1E-02 I 4.40E-01 I 6.70E-02 I 1.00E-05 I 5.70E+02 I 8.55E-01 I 1.80E+03 
Dieldrin I 381 I 1.5E-05 I 6.19E-04 I 1.25E-02 I 4.74E-06 I 2.14E+04 I 3.21E+01 I 1.95E-01 
Diethyl phthalate I 222.2 I 4.5E-07 I 1.85E-05 I 2.56E-02 I 6.35E-06 I 2.88E+02 I 4.32E-01 I 1.08E+03 
Dimethyl phthalate I 194.19 I 4.1E-07 I 1.70E-05 I 5.68E-02 I 6.29E-06 I 3.71E+01 I 5.56E-02 I 4.00E+03 
Di-n-butyl phthalate I 278.34 I 9.4E-10 I 3.85E-08 I 4.38E-02 I 7.86E-06 I 3.39E+04 I 5.09E+01 I 1.12E+01 

B-3 

6.20E-08 

1.24E-05 

2.84E-05 

4.75E-05 

3.54E-05 

2.36E-04 

2.37E-04 

6.51 E-05 

4.67E-03 

6.40E-04 

1.87E-04 

5.25E-04 

1.04E-03 

2.60E-03 

3.58E-04 

1.60E-03 

2.86E-04 

4.98E+05 

3.52E+04 

2.33E+04 

1.80E+04 

2.09E+04 

8.07E+03 

8.07E+03 

1.54E+04 

1.82E+03 

4.90E+03 

9.07E+03 

5.42E+03 

3.85E+03 

2.43E+03 

6.56E+03 

3.11E+03 

7.34E+03 

3.66E+01 

5.15E+02 

1.20E+03 

7.37E+02 

6.91E+02 

3.74E+01 

3.74E+01 

8.19E+01 

2.11E+02 

1.42E+03 

2.00E+03 

8.63E+O£_ 

~) 
9.27E+~2-

7.07E+02 

8.43E+02 

1.95E+03 

-: 



H 
MW {atm- H' Da 

Chemical (g/mole) m /mole) (dimensionless) (cm2/s) 
2,4-Dimeth_ylphenol 122.16 2.0E-06 8.20E-05 5.84E-02 
4,6-Dinitro-o-cresol 198.14 1.4E-06 5.72E-05 2.93E-02 
2,4-Dinitrophenol 184.11 8.6E-08 3.52E-06 2.73E-02 
2,4-Dinitrotoluene 182.14 9.3E-08 3.80E-06 2.03E-01 
1 ,2-Diphenylhydrazine 184.24 4.6E-11 1.90E-09 3.17E-02 
Endosulfan 406.95 1.1 E-05 4.59E-04 1.15E-02 
Endrin 381 7.5E-06 3.08E-04 1.25E-02 
Epichlorohydrin 93 3.2E-05 1.30E-03 8.80E-02 
Ethyl acetate 88 1.4E-04 5.70E-03 7.30E-02 
Ethyl acrylate 100.1 2.4E-01 9.80E+OO 9.10E-02 
Ethyl chloride 65 1.1 E-02 4.50E-01 1.00E-01 
Ethyl ether 74.12 1.3E-05 5.30E-04 7.00E-02 
Ethyl methacrylate 114.12 2.4E-01 1.00E+01 9.10E-02 
Ethylbenzene 106.2 7.9E-03 3.23E-01 7.50E-02 
Ethylene oxide 44 7.6E-05 3.10E-03 1.30E-01 
Fluoranthene 202.3 1.6E-05 6.60E-04 3.02E-02 
Fluorene 166.21 7.8E-05 3.20E-03 6.10E-02 
Fluoride 38 2.4E-02 1.00E+OO 
Furan 68 5.4E-03 2.20E-01 1.00E-01 
Heptachlor 373.5 1.1 E-03 4.47E-02 1.12E-02 
Hexachlorobenzene 284.8 1.3E-03 5.41E-02 5.42E-02 
Hexachloro-1 ,3-butadiene 260.76 8.1E-03 3.34E-01 5.61E-02 
Hexachlorocvclopentadiene 272.75 2.7E-02 1.11E+OO 1.61 E-02 
Hexachloroethane 236.74 3.9E-03 1.59E-01 2.50E-03 
n-Hexane 86 1.2E-01 5.00E+OO 2.00E-01 
HMX 296.2 1.0E-11 4.10E-10 
Hydrogen cyanide 27 1.3E-04 5.30E-03 1.80E-01 
lndeno(1 ,2,3-c,d)pyrene 276.3 1.6E-06 6.56E-05 1.90E-02 
Iron 55.84 2.4E-02 1.00E+OO 
lsobutanol 74 1.2E-05 4.90E-04 8.60E-02 
lsophorone 138.21 6.6E-06 2.72E-04 6.23E-02 
Lead 207.2 2.4E-02 1.00E+OO 

B-4 

Dw Koc Kd 
1cm

2
/sl _{cm3/g) (cm3/g) 

8.69E-06 2.09E+02 3.14E-01 

6.91E-06 6.02E+02 9.02E-01 

9.06E-06 3.64E+02 5.46E-01 

7.06E-06 9.55E+01 1.43E-01 

7.36E-06 3.48E+03 5.22E+OO 
4.55E-06 2.14E+03 3.21E+OO 
4.74E-06 1.23E+04 1.85E+01 
9.80E-06 3.50E+OO 5.25E-03 
9.70E-06 5.90E+01 8.85E-02 
8.60E-06 8.40E+02 1.26E+OO 

1.20E-05 1.50E+01 2.25E-02 

9.30E-06 1.40E+01 2.10E-02 

8.60E-06 8.40E+02 1.26E+OO 
7.80E-06 3.63E+02 5.45E-01 

1.50E-05 2.20E+OO 3.30E-03 
6.35E-06 1.07E+05 1.61E+02 

7.88E-06 7.90E+03 1.19E+01 

1.43E+01 1.50E+02 
1.20E-05 1.20E+01 1.80E-02 
5.69E-06 1.41 E+06 2.12E+03 

5.91E-06 5.50E+04 8.25E+01 

6.16E-06 5.37E+04 8.06E+01 

7.21 E-06 2.00E+05 3.00E+02 

6.80E-06 1.78E+03 2.67E+OO 

7.80E-06 8.90E+02 1.34E+OO 

1.85E+03 2.78E+OO 

1.80E-05 1.70E+01 2.55E-02 
5.66E-06 3.47E+06 5.21E+03 

1.43E+01 2.50E+01 

9.30E-06 6.20E+01 9.30E-02 
6.76E-06 4.68E+01 7.02E-02 

1.43E+01 9.00E+02 
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s 
(mg/L- DA VF SAT 
water}_ (cm2/s) 1m3/~) (mg/kg) 

7.87E+03 

1.98E+02 

2.79E+03 

2.70E+02 

2.21E+02 
'~-.~-

5.10E-01 ( % 
#_ 

2.50E-01 

6.00E+04 8.88E-06 4.17E+04 1.07E+04 
8.00E+04 1.81 E-05 2.92E+04 2.10E+04 
2.00E+01 3.63E-03 2.06E+03 5.22E+01 
5.70E+03 1.90E-03 2.85E+03 1.42E+03 
1.00E+04 3.90E-06 6.29E+04 1.94E+03 
2.00E+01 3.67E-03 2.05E+03 5.27E+01 
1.69E+02 3.36E-04 6.77E+03 1.28E+02 
1.00E+06 2.72E-05 2.38E+04 1.77E+05 
2.06E-01 

1.90E+OO 1.96E-07 2.80E+05 2.28E+01 
1.69E+OO 

1.00E+04 1.06E-03 3.81E+03 2.18E+03 
1.80E-01 

6.20E+OO 

3.23E+OO -
1.80E+OO 4. ;, 
5.00E+01 

,.,,/'-

1.80E+01 5.01 E-03 1.75E+03 3.80E+01 
2.56E+03 

1.00E+06 5.36E-05 1.69E+04 1.99E+05 
2.20E-05 

8.50E+04 3.04E-06 7.12E+04 2.26E+04 
1.20E+04 

-:: 



H 
MW ~atm- H' Da 

Chemical (g/mole) m /mole) (dimensionless) (cm2/s) 
lead (Tetraethyl-) 64.52 
Maleic hydrazide 110 6.6E-03 2.70E-01 9.00E-02 
Manganese 54.94 2.4E-02 1.00E+OO 
Mercury (elemental) 200.59 2.4E-02 1.00E+OO 3.07E-02 
Mercury (methyl} 215.62 1.1 E-02 4.67E-01 
Methacrylonitrile 67.09 8.8E-05 3.60E-03 1.10E-01 
Methomyl 160 3.9E-02 1.60E+OO 6.90E-02 
Methyl acetate 74.08 2.0E-05 8.40E-04 1.00E-01 
Methyl acrylate 86.09 2.4E-01 9.80E+OO 9.10E-02 
Methyl isobutyl ketone 100 1.4E-04 5.70E-03 7.50E-02 
Mettlyl methacrylate 100 3.4E-04 1.40E-02 7.70E-02 
Methyl styrene (alpha) 118.18 2.3E-03 9.40E-02 7.10E-02 
Methyl styrene (mixture}_ 118.18 2.3E-03 9.40E-02 7.10E-02 
Methylcyclohexane 98 4.4E-01 1.80E+01 7.00E-02 
Methylene bromide 170 9.0E-04 3.70E-02 8.00E-02 
Methylene chloride 85 2.2E-03 9.00E-02 1.00E-01 
Molybdenum 95.94 2.4E-02 1.00E+OO 
Naphthalene 128.16 4.8E-04 1.98E-02 5.90E-02 
Nickel 58.71 2.4E-02 1.00E+OO 
Nitrate 101.1 2.4E-02 1.00E+OO 
Nitrite 46 2.0E-07 8.38E-06 
Nitrobenzene 120 2.4E-05 9.84E-04 7.60E-02 
Nitroglycerin 227.08 6.1 E-03 2.50E-01 
N-Nitrosodiethylamine 102.14 3.7E-06 1.50E-04 6.48E-02 
N-Nitrosodimethylamine 74.08 1.4E-01 5.90E+OO 3.12E-02 
N-Nitrosodi-n-butylamine 158.2 3.2E-04 1.31 E-02 5.80E-02 
N-Nitrosodiphenylamine 198.23 5.0E-06 2.05E-04 3.12E-02 
N-Nitrosopyrrolidine 100.2 4.9E-08 2.00E-06 
m-Nitrotoluene 137.1 2.4E-05 9.80E-04 7.60E-02 
o-Nitrotoluene 137.13 2.4E-05 9.80E-04 7.60E-02 
p-Nitrotoluene 137.1 2.4E-05 9.80E-04 7.60E-02 
Pentachlorobenzene 250.32 7.1E-03 2.90E-01 5.70E-02 

B-5 

Dw Koc Kd 
(cm2/s) (cm3/g) (cm3/g) 

1.10E-05 4.20E+01 6.30E-02 

1.43E+01 6.50E+01 
6.30E-06 1.43E+01 5.20E+01 

1.43E+01 

1.30E-05 8.40E-01 1.26E-03 
1.00E-05 1.50E+01 2.25E-02 
1.00E-05 2.20E+OO 3.30E-03 
8.60E-06 8.40E+02 1.26E+OO 
7.80E-06 1.30E+02 1.95E-01 
8.60E-06 1.30E+01 1.95E-02 
8.00E-06 3.60E+02 5.40E-01 
8.00E-06 3.60E+02 5.40E-01 
9.00E-06 2.20E+03 3.30E+OO 
8.00E-06 1.80E+02 2.70E-01 
1.20E-05 1.20E+01 1.80E-02 

1.43E+01 2.00E+01 
7.50E-06 2.00E+03 3.00E+OO 

1.43E+01 6.50E+01 

1.43E+01 

2.37E+01 3.56E-02 

8.60E-06 6.46E+01 9.69E-02 

2.60E+02 3.90E-01 

9.13E-06 1.20E+03 1.80E+OO 

6.35E-06 3.82E+01 5.73E-02 
9.72E-06 2.60E+02 3.90E-01 

6.35E-06 1.29E+03 1.94E+OO 

1.59E+02 2.38E-01 
8.60E-06 6.50E+01 9.75E-02 
8.60E-06 6.50E+01 9.75E-02 
8.60E-06 6.50E+01 9.75E-02 
6.30E-06 2.00E+03 3.00E+OO 
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s 
(mg/L- DA VF SAT 
water) (cm2/s) (m3/kg) (mg/kg) 

6.00E+03 9.52E-04 4.02E+03 1.61E+03 

7.90E+04 2.66E-05 2.41E+04 

, ~<, 

1.3{ .14 
1.70E+05 3.03E-03 2.25E+03 6.59E+04 
1.00E+06 7.22E-06 4.62E+04 1.77E+05 
6.00E+01 3.63E-03 2.06E+03 1.57E+02 
1.90E+04 1.30E-05 3.45E+04 7.01E+03 
1.50E+04 5.98E-05 1.61E+04 2.92E+03 
3.00E+02 9.69E-05 1.26E+04 2.17E+02 
3.00E+02 9.69E-05 1.26E+04 2.17E+02 
1.40E+01 2.37E-03 2.55E+03 7.89E+01 
1.20E+04 6.99E-05 1.48E+04 5.37E+03 
1.30E+04 4.69E-04 5.73E+03 2.63E+03 

3.10E+01 3.94E-06 6.25E+04 9.84E+01 

2.10E+03 4.16E-06 6.09E+04 5.68E+02 
1.80E+03 

{ .-. 

... ,!-
1.06E+05 

1.00E+06 

1.27E+03 1.48E-05 3.23E+04 7.17E+02 
3.51 E+01 7.40E+01 
1.00E+06 

2.10E+03 4.14E-06 6.10E+04 5.69E+02 
2.10E+03 4.14E-06 6.10E+04 5.69E+02 
2.10E+03 4.14E-06 6.10E+04 5.69E+02 
8.31E+02 

L__- ~~---

-:: 



H 
MW {atm- H' Da 

Chemical (g/mole) m /mole) (dimensionless) (cm2/s) 
Pentachlorophenol 266.34 2.4E-08 1.00E-06 5.60E-02 

Phenanthrene 178.2 2.3E-05 9.40E-04 

Phenol 94 4.0E-07 1.63E-05 8.20E-02 
(291.98-

Polychlorinated biphenyls 360.86) 

Aroclor 1 016 variable 4.2E-02 1.73E+OO 1.75E-02 
Aroclor 1221 variable 1.8E-08 7.40E-07 1.75E-02 
Aroclor 1232 variable 1.8E-08 7.40E-07 1.75E-02 
Aroclor 1242 variable 1.8E-08 7.40E-07 1.75E-02 
Aroclor 1248 variable 1.8E-08 7.40E-07 5.70E+03 
Aroclor 1254 variable 1.8E-08 7.40E-07 5.70E+03 
Aroclor 1260 variable 1.8E-08 7.40E-07 5.70E+03 
n-Propylbenzene 120.19 1.3E-02 5.40E-01 7.50E-02 
Propylene oxide 58 8.5E-05 3.50E-03 1.20E-01 
Pyrene 200 1.1 E-05 4.51E-04 2.72E-02 
RDX 222.12 6.3E-08 2.60E-06 

Selenium 78.96 9.7E-03 3.98E-01 

Silver 107.87 2.4E-02 1.00E+OO 

Strontium 87.62 2.4E-02 1.00E+OO 
Styrene 100 2.7E-03 1.10E-01 7.10E-02 
1 ,2,4,5-Tetrachlorobenzene 215.89 1.0E-03 4.10E-02 2.11 E-02 
1,1, 1 ,2-Tetrachloroethane 167.85 3.4E-04 1.41 E-02 7.10E-02 

1,1 ,2,2-Tetrachloroethane 169.86 3.4E-04 1.40E-02 7.10E-02 
Tetrachloroethene 170 1.8E-02 7.54E-01 7.20E-02 
Thallium 204.37 2.4E-02 1.00E+OO 

Toluene 92 6.6E-03 2.72E-01 8.70E-02 
Toxaphene 414 6.0E-06 2.46E-04 1.16E-02 
Tribromomethane 252.73 6.6E-04 2.70E-02 1.49E-02 
1,1 ,2-Trichloro-1 ,2,2-
trifluoroethane 187.38 5.2E-01 2.14E+01 2.88E-02 
1 ,2,4-Trichlorobenzene 181 1.4E-03 5.82E-02 3.00E-02 
1,1, 1-Trichloroethane 130 1.7E-02 7.05E-01 7.80E-02 
1,1 ,2-Trichloroethane 133 9.1E-04 3.74E-02 7.80E-02 

-

B-6 

Dw Koc Kd 
(cm2/s) (cm3/g) (cm3/g) 
6.10E-06 5.92E+02 8.88E-01 

1.40E+04 2.10E+01 

9.10E-06 2.88E+01 4.32E-02 

8.00E-06 4.48E+04 6.72E+01 

8.00E-06 4.48E+04 6.72E+01 

8.00E-06 4.48E+04 6.72E+01 

8.00E-06 4.48E+04 6.72E+01 

6.00E-01 5.30E+05 7.95E+02 

6.00E-01 5.30E+05 7.95E+02 

6.00E-01 5.30E+05 7.95E+02 

7.80E-06 2.80E+03 4.20E+OO 

1.30E-05 2.50E+01 3.75E-02 

7.24E-06 6.80E+04 1.02E+02 

7.00E+01 1.05E-01 

1.43E+01 5.00E+OO 

1.43E+01 8.30E+OO 

1.43E+01 3.50E+01 

8.00E-06 9.10E+01 1.37E-01 

8.76E-06 1.19E+03 1.78E+OO 

7.90E-06 7.90E+01 1.19E-01 

7.90E-06 7.90E+01 1.19E-01 

8.20E-06 2.70E+02 4.05E-01 

1.43E+01 7.10E+01 

8.60E-06 1.82E+02 2.73E-01 

4.34E-06 2.57E+05 3.86E+02 

1.03E-05 8.70E+01 6.92E+OO 

8.07E-06 1.60E+02 2.40E-01 

8.23E-06 1.78E+03 2.67E+OO 

8.80E-06 1.10E+02 1.65E-01 

8.80E-06 5.01E+01 7.52E-02 
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5 
(mg/L- DA VF SAT 
water) (cm2/s) (m3/kg) (mg/kg) 
1.95E+03 

1.15E+OO 

8.28E+04 

2.77E-01 f ,,_ 
2.77E-01 

.. ' 
2.77E-01 

2.77E-01 

2.77E-01 

2.77E-01 

2.77E-01 

1.40E+01 9.56E-05 1.27E+04 6.21E+01 

4.80E+05 2.33E-05 2.57E+04 1.01 E+05 

1.35E-01 4.07E-09 1.95E+06 1.38E+01 

5.97E+01 

3.10E+02 2.54E-04 7.78E+03 1.00E+02 

5.95E-01 

2.97E+03 3.68E-05 2.05E+04 8.72E+02 

2.97E+03 3.65E-05 2.05E+04 8.7?j ~-
2.00E+02 8.54E-04 4.25E+03 1.34"\..h. 

5.26E+02 5.19E-04 5.45E+03 2.52E+02 

7.40E-01 

3.10E+03 6.51E-07 1.54E+05 2.20E+04 

1.10E+03 2.23E-03 2.63E+03 3.28E+03 

3.00E+02 6.53E-06 4.86E+04 8.55E+02 

1.33E+03 1.37E-03 3.35E+03 5.63E+02 

4.42E+03 1.22E-04 1.12E+04 1.12E+03 

~ 



MW 
Chemical (g/mole) 
Trichloroethylene 131 

Trichlorofluoromethane 140 

2,4,5-Trichlorophenol 197.46 

2,4,6-Trichlorophenol 197.46 

1,1 ,2-Trichloropropane 147.43 

1 ,2,3-Trichloropropane 147.43 

1 ,2,3-Trichloropropene 145.42 

Triethylamine 101.19 

1 ,2,4-Trimethylbenzene 120 

1 ,3,5-Trimethylbenzene 120 

2,4,6-Trinitrotoluene 227.13 

Vanadium 50.94 

Vinyl acetate 86 

Vinyl bromide 106.95 

Vinyl chloride 63 

Vinyl chloride 63 

m-Xylene 106 

a-Xylene 106 

Xylenes 106 

Zinc 65.38 
Notes: 
MW- Molecular weight 
H'- Dimensionless Henry's Law Constant 
Dw - Diffusivity in water 
K0 - Soil-water partition coefficient 
DA- Apparent diffusivity (calculated for VOCs only) 
SAT- Soil saturation limit (calculated for VOCs only) 

H 
{atm-

m /mole) 
1.0E-02 

9.8E-02 

4.4E-06 

7.8E-06 

2.9E-02 

2.7E-02 

2.7E-02 

9.0E-05 

5.6E-03 

7.8E-03 

4.6E-07 

2.4E-02 

5.1E-04 

6.3E-03 

2.7E-02 

2.7E-02 

7.3E-03 

5.2E-03 

7.3E-03 

2.4E-02 

H' Da 
(dimensionless) (cm2/s) 

4.22E-01 7.90E-02 

4.00E+OO 8.70E-02 

1.80E-04 2.91E-02 

3.20E-04 3.18E-02 

1.20E+OO 4.00E-02 

1.10E+OO 7.10E-02 

1.10E+OO 7.10E-02 

3.70E-03 1.20E-01 

2.30E-01 7.50E-02 

3.20E-01 7.50E-02 

1.90E-05 2.45E-02 

1.00E+OO 

2.10E-02 8.50E-02 

2.60E-01 1.00E-01 

1.11 E+OO 1.10E-01 

1.11E+OO 1.10E-01 

3.01 E-01 7.00E-02 

2.13E-01 8.70E-02 

3.00E-01 7.00E-02 

1.00E+OO 

H - Henry's Law Constant 
D. - Diffusivity in air 

Dw 
(cm2/s) 
9.10E-06 

1.30E-05 

7.03E-06 

6.25E-06 

9.30E-06 

7.90E-06 

7.90E-06 

1.30E-05 

7.10E-06 

7.10E-06 

6.36E-06 

9.20E-06 

1.20E-05 

1.20E-06 

1.20E-06 

7.80E-06 

1.00E-05 

7.80E-06 

Koc- Soil organic carbon partition coefficient 
S - Solubility in water 

Koc 
(cm3/g) 
9.40E+01 

1.60E+02 

1.19E+03 

1.19E+03 

5.10E+01 

5.10E+01 

5.10E+01 

2.20E+OO 

3.70E+03 

8.20E+02 

1.83E+03 

1.43E+01 

5.30E+OO 

1.30E+02 

1.86E+01 

1.86E+01 

2.00E+02 

2.40E+02 

2.00E+02 

1.43E+01 

VF- Volatilization factor (calculated for VOCs only) 
VOC -Volatile organic compound 

B-7 

Kd 
(cm3/g) 
1.41E-01 

2.40E-01 

1.78E+OO 

1.78E+OO 

7.65E-02 

7.65E-02 

7.65E-02 

3.30E-03 

5.55E+OO 

1.23E+OO 

2.75E+OO 

1.00E+03 

7.95E-03 

1.95E-01 

2.79E-02 

2.79E-02 

3.00E-01 

3.60E-01 

3.00E-01 

6.20E+01 
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s 
(mg/L- DA VF SAT 
water) (cm2/s) (m3/kg) (mg/kg) 
1.10E+03 9.61E-04 4.00E+03 4.01E+02 

1.10E+03 4.15E-03 1.93E+03 9.83E+02 

1.20E+03 

8.00E+02 

2.70E+03 1.29E-03 3.45E+03 1.06~ 

2.70E+03 2.17E-03 2.67E+03 1.03( 
$-

L 
2.70E+03 2.17E-03 2.67E+03 1.03E+03 

1.00E+06 2.92E-05 2.30E+04 1.77E+05 

2.60E-01 3.14E-05 2.21E+04 1.50E+OO 

4.80E+01 1.75E-04 9.40E+03 6.92E+01 

1.JOE+02 

2.00E+04 1.04E-04 1.22E+04 3.68E+03 

1.80E+04 6.84E-04 4.75E+03 7.19E+03 

2.80E+03 3.87E-03 1.99E+03 9.36E+02 

2.80E+03 3.87E-03 1.99E+03 9.36E+02 

1.61E+02 4.34E-04 5.96E+03 8.20E+01 

1.78E+02 3.48E-04 6.65E+03 9.95E+01 

1.61E+02 4.33E-04 5.96E+03 8.20E+01 


