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Chavez, Carl J, EMNRD

From: Martinez, Cynthia, NMENV
Sent: Tuesday, May 17, 2016 2:07 PM
To: Randy.Schmaltz@wnr.com
Cc: Kieling, John, NMENV; Cobrain, Dave, NMENV; Dhawan, Neelam, NMENV; VanHorn, 

Kristen, NMENV; Tsinnajinnie, Leona, NMENV; Chavez, Carl J, EMNRD; Smith, Cory, 
EMNRD; Allen.Hains@wnr.com; Kelly.Robinson@wnr.com

Subject: Letter to Mr. Schmaltz
Attachments: Western Refining Bloomfield-Response to Corrective Action Rpt.pdf

Good Afternoon All, 
The attached letter will be mailed today. 
 
Cynthia Martinez 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg.1 
Santa Fe, New Mexico 87505 
Phone 505-476-6000 
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Chavez, Carl J, EMNRD

From: Robinson, Kelly <Kelly.Robinson@wnr.com>
Sent: Thursday, April 07, 2016 6:23 AM
To: Tsinnajinnie, Leona, NMENV
Cc: Dhawan, Neelam, NMENV; Cobrain, Dave, NMENV; Chavez, Carl J, EMNRD; Schmaltz, 

Randy; Krakow, Matt; Powell, Brandon, EMNRD
Subject: Corrective Action Report
Attachments: Corrective Action Report.pdf

Good Afternoon Ma’am, 
 
In response to an oil leak originally reported to NMED-HWB and NMOCD on Saturday, March 5th, 2016, Western is submitting this 
Corrective Action Report summarizing the activities completed to-date.  This Report is being submitted as an attachment to a revised 
C-141 Initial Report NMOCD has requested previously.  The Report documents the excavation activities completed to-date, results 
from confirmation samples collected within the excavation area, and diagrams/photos showing the physical extent of the excavation.   
 
As you will see in the Report, the excavation efforts were completed to the extent possible at this time.  Due to the proximity of existing 
facility equipment and process piping, Western is no longer able to remove any additional soils safety.  Western is requesting 
permission to suspend any further corrective actions until such time that the active process piping/equipment are removed to provide 
safe access to the area.  This is an active investigation area under the NMED-HWB Consent Order dated July 27, 2007, and therefore 
Western is requesting that the remaining corrective actions for this area be covered under the direction of the 2007 Consent Order.  In 
addition, Western is requesting permission to backfill the excavation area to match existing grade.  This area serves as a secondary 
containment for active facility process equipment, and exposed active piping is being temporarily supported.  Western believes the 
immediate threat this release had to the area has been removed by the excavation activities completed to-date.  The remaining 
corrective actions would be best complete at a later date when the area is more accessible in a safe manner. 
 
We would be more than happy to discuss this matter with you via a conference call to help facilitate NMED’s review of the event, if so 
desired.  Please let us know if you have any questions, or if you need any additional information not otherwise provided in this 
report.  A hardcopy of this report is being sent to you, as well as to the OCD District Office and OCD Santa Fe Office. 
 
Thank you for your time! 
 
Sincerely,   
 
Kelly R. Robinson l Environmental 
Western Refining I 111 County Road 4990 I Bloomfield, NM87413 
(o)  505‐632‐4166 I (c)  505‐801‐5616 I (e) kelly.robinson@wnr.com 
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Executive Summary 

This report is a summary of monitoring activities conducted in 2014 at the River Terrace 

Bioventing System located at the Bloomfield Refinery. The following is a synopsis of activities 

performed at the River Terrace in 2014. 

Dewatering System 

The Dewatering System consists of two dewatering wells (DW-1 and DW-3), and a collection 

gallery, each is equipped with a dedicated submersible pump.  The addition of DW-3 allowed for 

enhanced dewatering capability within the southwest corner of the River Terrace area, the area 

with the highest dissolved phase concentrations.  The well extends approximately six feet below 

the water table, and is constructed to allow for higher groundwater recovery efficiency.    

Groundwater pumped by the dewatering system is pumped through two GAC filters positioned 

in series before discharging into the facility raw water ponds.  A total of 219,715 gallons of 

impacted groundwater was removed and treated through the GAC filters in 2014. The number of 

gallons removed was substantially lower in 2014 in comparison to 2013.  This is due in part to 

the continued below average San Juan River flow rates and the absence of a spring run-off in 

2014. Also, in response to the lower water table at the river terrace the dewatering system has 

been adjusted to operate at a slower rate in order to help protect the pumping equipment.  

Aeration System 
The optimized aeration system ran throughout 2014, except during times when regular 

maintenance was performed on the mechanical equipment.  The aeration system includes an 

air sparging component, which allows for air to be injected both within the subsurface and below 

the groundwater surface.  The air pressure readings collected at each of the biovent well, air 

sparging line, and at the main air blower were consistent, affirming an even distribution of air 

throughout the biovent area.   

Soil gas field measurements were collected at selective TP wells.  The field readings show that 

there exists sufficient oxygen levels in the biovent area subsurface to sustain bioremedial 

activity.  

Western has conducted three separate in-situ respiration tests at the River Terrace area in May 

2006, September 2007, and October 2009. In a response letter from the New Mexico 

 vi 



 

Environment Department – Hazardous Waste Bureau (NMED) dated November 23, 2010 

(NMED, 2010), NMED granted approval to discontinue conducting the in-situ respiration tests. 

Therefore to-date, no additional in-situ respiration testing has been conducted.  

Groundwater Monitoring 
On-going groundwater monitoring activities were conducted in 2014. Groundwater samples 

were collected from selected TP and monitoring wells during low flow operating conditions of the 

San Juan River. No high flows samples were collected because of lack of a San Juan River high 

flow event.   

Conclusions  

Soil gas field measurements indicate that the aeration system has been successful in 

maintaining sufficient oxygen within the subsurface to help sustain bioremedial activity.  

Groundwater samples indicate that the impacted groundwater in the River Terrace area remains 

within the influence area of the aeration system.  GAC filter monitoring results indicate that the 

GAC filter system is successful at treating the extracted groundwater.   

The groundwater sample results show that the slurry wall is continuing to perform as designed, 

preventing impacted ground water from reaching the river.  Elevated groundwater 

concentrations are localized to the area around DW-3.  The analytical for samples collected at 

monitoring well MW-49, located on the river side of the river terrace slurry wall, show that the 

San Juan River continues to not be impacted by the groundwater impacts within the biovent 

area.    
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Section 1 
Introduction 
1.1 Site Location and Description 

Owner:  San Juan Refining Company, a New Mexico Corporation 
   1250 Washington Street 
   Tempe, Arizona 85281 
 
 Operator:   Western Refining Southwest, Inc. 
   (Formerly Giant Industries Arizona, Inc.), an Arizona Corporation 
   1250 Washington Street 
   Tempe, Arizona 85281 
  

Facility: Bloomfield Terminal    (physical address) 
   # 50 Road 4990 
   Bloomfield, New Mexico 87413    
 
   Western Refining Southwest, Inc. (postal address) 
   P.O. Box 159 
   Bloomfield, New Mexico 87413 
  
 US EPA ID:   NMD089416416 
 
 SIC Code: 5171 (Previously Operated under 2911) 

The former Bloomfield Refinery Facility is currently owned by San Juan Refining Company, a 

New Mexico corporation, and operated by Western Refining Southwest, Inc. formerly known as 

Giant Industries Arizona, Inc., an Arizona corporation.  The former Bloomfield Refinery had an 

approximate refining capacity of 18,000 barrels per day.  Various process units operated at the 

facility, including crude distillation, reforming, fluidized catalytic cracking, sulfur recovery, merox 

treater, catalytic polymerization, and diesel hydrotreating.  Products produced at the refinery 

included gasoline, diesel fuels, jet fuels, kerosene, propane, butane, naphtha, residual fuel, fuel 

oils, and LPG. 

The Facility is located on approximately 263 acres south of Bloomfield, New Mexico in San Juan 

County (Figure 1).  The Facility complex is bisected by County Road 4990 (Sullivan Road), 

which runs east-west.  The process units, tank farm, wastewater treatment system, raw water 

ponds, and fire training area are located north of the county road.  The crude oil and product 

unloading areas, loading racks, maintenance buildings/90-day storage area, pipeline offices, 

transportation truck shop, and Class I injection well are located south of the country road (Figure 

2).     

1 



 

The former Refinery is located on a bluff 120 feet above the south side of the San Juan River. 

The top of the bluff is relatively flat and is at an elevation of 5,540 feet above sea level.  Based 

on the available site-specific and regional subsurface information, the site is underlain by the 

Quaternary Jackson Lake terrace deposits, which unconformably overlie the tertiary Nacimiento 

Formation.  The Jackson Lake deposits consist of fine grained sand, silt, and clay that grades to 

course sand, gravel and cobble size material closer to the contact with the Nacimiento 

Formation.  The Jackson Lake Formation is over 40 feet thick near the southeast portion of the 

site and generally thins to the northwest toward the San Juan River.  The Nacimiento Formation 

is primarily composed of fine grained materials (e.g., carbonaceous mudstone/claystone with 

interbedded sandstones) with a reported local thickness of approximately 570 feet 

(Groundwater Technology, 1994).   

The River Terrace Area is located north of the Hammond Ditch, approximately 120 feet lower in 

elevation than the Former Refinery process and Tank Farm areas.  Since 2006, Western has 

operated a bioventing system for the purpose of providing oxygen to the subsurface and support 

aerobic biodegradation of petroleum hydrocarbons that were identified in soil along the western 

portion of the River Terrace to a depth of approximately 8 feet below existing grade surface 

(bgs).   

In 2013, optimization activities to the biovent system were completed which included removal of 

impacted soil, installation of an air sparging system, and installation of an additional dewatering 

well.  These enhancements allowed for the system to continue to target the subsurface soils, as 

well as enhance the groundwater remediation efforts through additional pumping and air 

sparging.   

The River Terrace System currently consists of the following: 

• Five biovent wells (BV-1, BV-3, BV-4, BV-5, and BV-6); 
• Ten temporary piezometers (TP-3, TP-5, TP-6, TP-7 thru TP-13); 
• Three dewatering wells (DW-1, DW-2, and DW-3); 
• Two monitoring wells (MW-48, and MW-49);  
• Two air sparging lines (Air Sparging Line A, and Air Sparging Line B); and  
• One collection gallery.  

The active dewatering system consists of two dewatering wells (DW-1 and DW-3) and a 

collection gallery, each equipped with variable-speed submersible pumps.  The collection 

gallery, consisting of a 4-inch perforated pipe with an 8-inch diameter vertical riser pipe and 

submersible pump, was installed and placed into operation by early October 2009.  Dewatering 
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well DW-3 was installed as part of the most recent optimization activities, and is constructed 

with a 4-inch machine slotted PVC well casing that is placed inside a 5.5-inch diameter steel 

pipe.  The steel pipe is packed with larger diameter cobbles, allowing for better groundwater 

pumping efficiency.  The dewater system pumps water through two GAC filters before 

discharging to the facility raw water ponds.  The purpose of the dewatering system is used to 

enhance the effectiveness of the bioventing system by dewatering the influenced area, and also 

remove impacted groundwater for treatment.   

Installation of the air sparging component of the biovent system was completed in late 2012, 

and consists of two air sparging lines (Air Sparging Line A and Air Sparging Line B).  Each air 

sparging line consists of air sparging tubes that extend down into the groundwater (Western 

Refining, 2013).  Air from the biovent main air blower is pushed into each sparging tube, 

causing a bubbling effect in the groundwater while also oxygenating the surrounding 

subsurface.    

The biovent portion of the system continues to remain active, although the majority of the 

impacted soils within the subsurface were removed as part of the completed optimization 

activities.  The main air blower injects air into the subsurface through the BV wells.  The air 

supply promotes biodegradation within the subsurface. 
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Section 2 
Background 
This section presents a summary of the events and activities conducted at the River Terrace 

Area since 1999.   

1999  

• Installation of a bentonite slurry and sheet pile barrier wall adjacent to the San Juan 
River was completed.  The barrier extends approximately 35 feet below the ground 
surface, and extends around the perimeter of the riverbank from the bluff opposite the 
west end of the process area to the river inlet station.  The bentonite slurry and sheet 
pile barrier wall was installed to prevent hydrocarbons from migrating into the San Juan 
River. 

2004 

• Two groundwater monitoring wells were installed (MW-48 and MW-49) to replace two 
piezometers (P-4 and P-5).  In addition, eight temporary piezometers were installed (TP-
1 through TP-8).  The purpose of installing the monitoring wells and piezometers was to 
determine the extent of hydrocarbon impacts in soil on the refinery side of the bentinite 
slurry wall and sheet pile barrier.   

2005 

• Bloomfield Refinery initiated construction of the River Terrace Bioventing Project to 
provide oxygen to the subsurface and support aerobic biodegradation of petroleum 
hydrocarbons existing in the soil at the River Terrace.  Construction activities included 
the following: 

o Installation of five additional piezometers (TP-9 through TP-13) within the eastern 
portion of the River Terrace area. 

o Construction of an aeration system designed to increase bioremedial activity in 
the subsurface.  The aeration system included installation of 13 bioventing wells 
(BV-1 through BV-13), all located within the western portion of the River Terrace 
area.  The bioventing wells were installed in August 2005.   

o Construction of a dewatering system designed to expand the bioremedial vadose 
zone.  The dewatering system included installation of two dewatering wells (DW-
1 and DW-2).  The dewatering wells were installed in August 2005.   

2006 

• Operation of the Bioventing System commenced in January 2006.  System monitoring 
activities were conducted in compliance with the approved River Terrace Voluntary 
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Corrective Measures Monitoring Plan (Revised) dated October 28, 2005 (Malcolm Pirnie, 
2005).   

• An In-Situ Respiration Test was conducted in May 2006.  The results of the In-Situ Test 
were used to evaluate progress of the bioremedial activity.  

• Quarterly performance monitoring was conducted in March, June, September, and 
December of 2006.  

2007 

• Quarterly performance monitoring of the Bioventing System was conducted in February, 
June, August, and October.   

• An In-Situ Respiration Test was conducted in September.  The results of the In-Situ Test 
were used to evaluate progress of the bioremedial activity. 

• The dewatering pumps were replaced in February 2007.   

• Breakthrough in the lead GAC (V-612) was detected in April 2007.  Upon confirmation of 
breakthrough, GAC filter V-611 became the lead GAC filter.  V-612 was replaced and 
placed back in service in June as the lag filter.  

2008 

• Quarterly performance monitoring activities for the Bioventing System were conducted in 
March, May, July, and November. 

• The aeration system blower bearings were replaced in February 2008.  

• The dewatering pump equipped in monitoring well MW-48 was replaced in August 2008. 

• Blower piping was upgraded in October 2008.  

2009   

• Quarterly performance monitoring for the Bioventing System was conducted in March, 
April, September, and October 2009. 

• An In-Situ Respiration Test was conducted during the week of October 26, 2009.   

• In order to improve and optimize the dewatering system, a collection gallery, pump, and 
piping system were installed in the southwest portion of the River Terrace and put in 
service October 13, 2009. 
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2010 

• Quarterly performance monitoring for the Bioventing System was conducted in March, 
April, July, and October of 2010. 

• Following suspension of refining operations on November 23, 2009, operation of the 
River Pump station decreased, thus impacting the frequency of the River Terrace 
dewatering system.  Although the aeration system continued to operate consistently, 
operation of the dewatering system has become infrequent due to the decreased 
demand for fresh water to support current facility operations. 

2011 

• In March 2011, Western received approval from NMED-HWB to modify the piping of the 
River Terrace dewatering system.  Piping modifications included installation of a 3,000-
gallon surge tank and booster pump which allows the treated water from the River 
Terrace dewatering system to discharge directly into the Refinery’s fresh water ponds.  
Piping modifications were completed in April 2011. 

• Approved modifications to on-going monitoring at the River Terrace (NMED, 2011) were 
implemented as part of the 2011 sampling program for the River Terrace.  High and low 
flow monitoring events were conducted in June 2011 and July 2011, respectively. 

• Quarterly performance monitoring of the Biovent System GAC filters inlet and outlet 
occurred in March, May, July, and October of 2011.   

• Monthly samples were collected at the discharge of the lead GAC filter on a monthly 
basis, with the exception that a sample was not collected in April 2011 due to the 
dewatering system being off-line.   

2012 

• In June 2012, the lead GAC filter was exchanged for a new filter.  The biovent 
dewatering system consists of two GAC filters that operate in series.  The new filter was 
placed in the lag position, and the previous lag filter was placed in the lead position. 

• In October 2012, Western submitted a Work Plan that summarized proposed activities to 
optimize the remediation progress at the River Terrace.  Approval of the Work Plan was 
issued by NMED-HWB on October 12, 2012.  Field activities commenced on October 20, 
2012 and included the following activities: 

o Removal of impacted clay soil at the River Terrace; 

o Installation of a sparging piping to target areas of the river terrace where 
groundwater is impacted;  

o Decommissioning of TP-1, TP-2, BV-2, and BV-7 through BV-13 were all 
decommissioned during excavation activities. 
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o Air Sparging Line A and Air Sparging Line B were added to system. 

2013 

• Western completed and put into service dewatering well DW-3 located within the 
southwest corner of the River Terrace.  This new dewatering well adds additional value to 
the current dewatering system at the river terrace as historical analysis have shown this 
area to contain higher concentrations of impacted groundwater.   

• The High Flow Monitoring Event did not take place in 2013.  The one week spring peak 
release (5,000 cfs) did not take place because of the threat of a water shortage in the San 
Juan River Basin.  San Juan County is experiencing a severe drought. 

2014 

• Quarterly performance monitoring of the GAC filters for the Bioventing System was 
conducted in March, April, July, and October of 2014. 

• The High Flow Monitoring Event did not take place in 2014.  The one week spring peak 
release (5,000 cfs) did not take place because of the threat of a water shortage in the San 
Juan River Basin.  San Juan County is experiencing a severe drought. 
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Section 3 
Performance Monitoring 
Performance monitoring at the River Terrace area includes collecting groundwater and soil gas 

samples for laboratory analysis, collecting field measurement and system readings, and evaluating 

system treatment performance by the GAC filter system.  The location of the river terrace wells and 

aeration system is shown in Figure 3 and Figure 4.  A summary of the field methods used to conduct 

performance monitoring at the River Terrace is provided in Appendix B.  The following is a summary of 

monitoring activities conducted at the River Terrace area in 2014.  

3.1 Groundwater Monitoring 

Groundwater samples were collected in 2014 only during low flow operation of the San Juan 

River (i.e. with a river flow rate of approximately 500 scfm).  The San Juan River did not 

experience a high flow operating period in 2014 due to extreme drought conditions in the area, 

and thus a High Flow Sampling Event did not occur in 2014.  Groundwater sampling activities 

during low flow conditions of the San Juan River were conducted during the week of April 21, 

2014.  The following is a summary of activities performed during the groundwater monitoring 

event conducted in 2014.   

3.1.1 Groundwater Measurements 

Depth-to-groundwater and depth-to-product measurements were collected from each of the TP-

5, TP-6, TP-8, TP-9, DW-3, and MW-49 prior to the collection of groundwater samples during 

the San Juan River low flow sampling events.  A summary of the groundwater measurements is 

provided in Table 2. 

3.1.2 Groundwater Field Parameters 

Groundwater field parameters (temperature, pH, conductivity, D.O., and ORP) were collected 

prior to collecting groundwater samples.  Groundwater field parameters were collected from TP-

5, TP-6, TP-8, TP-9, DW-3, and MW-49.  A summary of the groundwater field parameters 

collected during the sampling event are included in Table 2.  
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3.1.3 Groundwater Sampling 

In 2014, groundwater samples were collected from TP-5, TP-6, TP-8, TP-9, DW-3, and MW-49.  

Groundwater samples were submitted to Hall Environmental Analytical Laboratory and analyzed 

for the following constituents:  

• Volatile Organic Compounds – BTEX and MTBE by EPA Method 8021B; 

• Total Petroleum Hydrocarbons (TPH) – Gasoline Range Organics (GRO) by EPA 
Modified Method 8015B; 

• Total Petroleum Hydrocarbons (TPH) – Diesel Range Organics (DRO) by EPA Modified 
Method 8015B; and 

• Total Recoverable Metals – Total lead by EPA Method 6010C. 

3.2 Soil Vapor Monitoring 

3.2.1 Pressure Readings 

During the sampling event, field pressure readings were collected from TP-5, TP-6, TP-8, TP-9, 

and MW-49 using a hand-held magnahelic gauge connected to the sample port at the top of 

each well.  Refer to Table 1 for a summary of the pressure readings collected at the TP wells 

and MW-49 in 2013.   

Injection pressure readings were collected from the bioventing wells, the air sparging lines, and 

at the discharge of the main air blower as part of the Low Flow Sampling Event activities.  Table 

3 provides a summary of the field readings collected in 2014. 

3.2.2 Soil Gas Field Parameters 

Field measurements of soil gas hydrocarbons (using a PID), oxygen, and carbon dioxide 

concentrations (using a multi-gas meter) were collected from TP-5, TP-6, TP-8, TP-9, MW-49, 

and DW-3 during the Low Flow Sampling Event.  A summary of the soil gas field parameters is 

provided in Table 1. 

3.2.3 Soil Gas Sampling 

Soil gas samples were collected from  TP-5, TP-6, TP-8, TP-9, DW-3, and MW-49 during low 

flow operation of the San Juan River.  All soil gas samples were collected in tedlar bags, and 

submitted to Hall Environmental Analytical Laboratory to be analyzed for the following 

parameters: 

• Volatile Organic Compounds – BTEX by EPA Method 8021B 
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• Total Petroleum Hydrocarbons – GRO by EPA Method 8015B  

A summary of the soil gas analytical results is provided in Table 1. 

3.3 Bioventing System Performance Monitoring 

3.3.1 GAC Sampling 

Extracted groundwater from the active dewatering wells is treated prior to discharging to the raw 

water ponds, located within the east portion of the refinery.  Extracted groundwater is pumped 

through two granular activated carbon (GAC) filters positioned in series for removal of 

dissolved-phase hydrocarbons. 

GAC influent (GAC-Inlet) samples, GAC effluent samples (GAC-Lag), and lead GAC filter 

effluent samples (GAC-Lead) were collected quarterly.  Samples were submitted to Hall 

Environmental Analytical Laboratory and analyzed for the following parameters: (Reference 

Table 4). 

• Volatile Organic Compounds – BTEX and MTBE by EPA Method 8021B 
• Total Petroleum Hydrocarbons – Gasoline Range Organics by EPA Method 8015B 
• Total Petroleum Hydrocarbons – Diesel Range Organics by EPA Method 8015B 

Additional samples were collected at the outlet of the lead GAC (GAC-LEAD) monthly during 

2014.  On April 7th, 2014, samples were collected at the GAC-LAG and GAC-LEAD sample 

locations.  The sample results indicated detected concentrations of TPH-GRO at both sample 

locations, with the highest concentration detected at the GAC-LAG.  Without making any 

adjustments to the system operations, a second set of confirmation sample were collected on 

May 8th, 2014.  The May 8th analytical report and all subsequent samples collected in 2014 

show no detectable concentrations of TPH-GRO at both the GAC-LAG and GAC-LEAD.  

Western believes that the analytical results for the April 7th sample were due to sampling error. 

As part of the baseline monitoring of the groundwater recovery system, additional GAC-INLET 

samples were collected periodically in 2014 to closely monitor the inlet concentration of 

groundwater as DW-3 continued to operate.  The samples were analyzed for BTEX, TPH-DRO, 

and TPH-GRO.  A summary of the analytical results for samples collected at the GAC filters is 

provided in Table 4.   
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3.3.2 In-Situ Respiration Test 

Western has conducted three separate in-situ respiration tests at the River Terrace area in May 

2006, September 2007, and October 2009. The suspension of refining operations causes the 

dewatering system to operate intermittently which in turn affects exposure of the vadose zone 

thus affecting the accuracy of the in-situ respiration test. In a response letter from NMED dated 

November 23, 2010 (NMED, 2010), NMED-HWB granted approval to discontinue conducting 

the in-situ respiration tests. Therefore an in-situ respiration was not performed in 2014.
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Section 4 
Conclusions and Recommendations 
This section summarizes and provides an evaluation of the results shown in field monitoring 

data and analytical data.  The analytical reports for groundwater and soil gas samples are 

provided in Appendix D.  The regulatory criteria and groundwater clean-up standards used to 

compare the river terrace sample results are provided in Appendix A. 

4.1 Conclusions 

4.1.1 Groundwater Monitoring 

Groundwater samples were collected at specific wells and analyzed for volatile organic 

compounds (benzene, toluene, ethylbenzene, xylenes, and MTBE), TPH-DRO, TPH-GRO, and 

total metals (lead).  The analytical results for samples collected in 2014 during San Juan River 

low flow conditions were below their respective screening levels with the following exceptions: 

• Benzene was detected at concentrations above the respective MCL (0.005 mg/L) at one 
location (DW-3).  The concentration of benzene detected was 0.067 mg/L. 

• Ethylbenzene was detected at concentrations above the respective MCL (0.7 mg/L) at 
one location (DW-3).  The concentration of ethylbenzene detected was 0.720 mg/L.  

• Xylenes were detected at concentrations above the respective WQCC screening level of 
0.62 mg/L at one location (DW-3).  The concentration of xylene detected was 1.300 
mg/L.  

• TPH-DRO was detected at concentrations above the respective NMED screening level 
of 0.2 mg/L at four locations (DW-3, TP-5, TP-6, and TP-8).  The highest concentration 
of TPH-DRO was detected at TP-8 (2.3 mg/L).  

Table 2 provides a summary of the analytical groundwater results.  A concentration map 

showing the benzene, toluene, ethylbenzene, and xylenes concentrations for the River Terrace 

wells during low flow conditions is provided in Figure 5. 

4.1.2 Soil Vapor Monitoring  

Soil gas field readings were collected to measure organics, oxygen, and carbon dioxide in the 

subsurface.  The PID meter detected low level concentrations of organics, ranging from 0.8 ppm 

to 25.8 ppm.  The highest concentration was detected at DW-3, located within the active area of 

the bioventing system.  The measured oxygen levels ranged from 19.0 % to 20.9 % throughout 

the River Terrace. 
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Soil gas samples were collected at specific wells and analyzed for volatile organic compounds 

(benzene, toluene, ethylbenzene, and xylenes), and TPH-GRO.  A summary of the results is 

provided in Table 1.  Figure 6 is a concentration map showing the benzene, toluene, 

ethylbenzene, and xylenes concentrations for the River Terrace wells during low flow conditions.  

The analytical results for samples collected in 2014 were not detected above the respective 

laboratory screening level, with the exception of the following: 

• Benzene was detected in a sample collected at DW-3, with  a concentration detected of 
0.74 ug/L. during low flow stages of the San Juan River.   

• Ethylbenzene was detected in samples collected at DW-3, with a concentration detected 
of 12.0 ug/L during low flow stages of the San Juan River. 

• Xylene was detected in samples collected at DW-3, with a concentration detected of 
20.0 ug/L during low flow states of the San Juan River. 

• TPH-GRO was detected in samples collected at DW-3 with a concentration detected of 
(150.0 ug/L) during low flow states of the San Juan River.      

Soil gas field measurements indicate that the aeration system has been successful in 

maintaining sufficient oxygen within the subsurface to help sustain bioremedial activity.  The 

elevated PID field readings correlate with the respective soil gas analytical results.  Well location 

DW-3 shows the highest soil gas concentrations, which also correlates to the groundwater 

results in this location.     

4.1.3 Optimized Biovent System Monitoring 

A total of 219,715 gallons of impacted groundwater was removed and treated through the GAC 

filters. The number of gallons removed was substantially lower in 2014 in comparison to 2013.  

The lower number of gallons removed from the system is due to the fact that the one week 

spring peak release (5000 cfs) did not take place, and also due in-part to the lower than normal 

operation of the San Juan River flows for 2014. Also, in response to the lower water table at the 

river terrace the dewatering system has been adjusted to operate at a slower rate in order to 

help protect the pumping equipment. 

Pressure readings were collected at the biovent wells, air sparging lines, and the main air 

blower in 2014.  The air injection system ran consistently throughout 2014 and required no 

changes to the air distribution.  The pressure readings at each BV well was consistent and at a 

sufficient level to provide aeration to the vadose zone.   
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4.2 Recommendations 

Groundwater monitoring data collected in 2014 continues to shows that groundwater impacts 

are localized to within the southwest portion of the River Terrace, with the highest 

concentrations within the vicinity of DW-3.  Western believes that it is no longer necessary to 

monitor the eastside of the River Terrace because no contamination has been found there as 

demonstrated by the data.   

Western believes that soil gas monitoring in the River Terrace System no longer provides any 

value.   Western believes this because air samples do not show any additional information 

outside of the groundwater results.  Western has removed the impacted soil from the River 

Terrace System and believes the groundwater is our main focus for remediation. 
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Table 1
2014 Soil Gas Monitoring Data Summary

Page 1 of 4

Sample 
Location

Sampling
Activities

Date Purge
 Volume 

(L)

Depth to Water 
(ft below TOC)

Pressure 
(Inches of Water)

PID  
(ppm)

Oxygen
 (%)

Carbon 
Dioxide 

 (%)

Benzene  
(ug/L)

Toluene  
(ug/L)

Ethylbenzene
 (ug/L)

Xylenes
 (ug/L)

TPH-GRO
(ug/L)

TP
-1 ***Decommissioned               

November 2012
November 

2012 *** *** *** *** *** *** *** *** *** *** ***

TP
-2 ***Decommissioned               

November 2012
November 

2012 *** *** *** *** *** *** *** *** *** *** ***

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of       
07-09-13 20* 7.11 0.00 2.2 19.4 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 NR2 5.32 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012
Week of        
04-09-12 NR2 7.37 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2011
Week of        
06-13-11 NR2 5.80 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011
Week of        
07-26-11 12.9 7.71 0.00 0.1 20.3 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014
Week of 
04/21/14 9.5 5.19 0.00 5.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 4.95 0.00 1.1 19.4 0.0 <0.10 <0.10 <0.10 <0.30 6.9

High Flow 2012 Week of 
05-31-12 6.3 3.42 0.00 0.8 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2012
Week of        
04-19-12 9.4 5.09 0.50 0.6 20.8 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2011 Week of        
07-26-11 10.3 5.69 0.40 2.2 20.3 0.0 <0.10 <0.10 <0.10 <0.30 12.0

High Flow 2011
Week of        
06-13-11 9.0 4.95 0.00 0.9 19.4 0.1 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014
Week of 
04/21/14 11.2 6.11 0.00 2.8 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/9/13 20* 5.79 0.00 0.1 19.1 0.1 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 7.5 4.06 0.00 0.2 20.9 0.0 <0.10 <0.10 <0.10 <0.30 7.9

Low Flow 2012
Week of        
04-19-12 11.0 6.01 0.00 0.0 20.8 0.0 <0.10 <0.10 <0.10 <0.30 6.8

Low Flow 2011
Week of        
07-26-11 11.9 6.58 0.50 0.5 20.3 0.0 <0.10 <0.10 <0.10 <0.30 10

High Flow 2011
Week of        
06-13-11 9.7 5.36 0.00 0.9 19.8 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **
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Table 1
2014 Soil Gas Monitoring Data Summary

Page 2 of 4

Sample 
Location

Sampling
Activities

Date Purge
 Volume 

(L)

Depth to Water 
(ft below TOC)

Pressure 
(Inches of Water)

PID  
(ppm)

Oxygen
 (%)

Carbon 
Dioxide 

 (%)

Benzene  
(ug/L)

Toluene  
(ug/L)

Ethylbenzene
 (ug/L)

Xylenes
 (ug/L)

TPH-GRO
(ug/L)

Low Flow 2013
Week of 
07/09/13 20* 5.59 0.00 0.0 17.8 2.7 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 NM 2.73 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012
Week of        
07-01-12  NM 5.79 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011
Week of        
07-26-11 10.6 6.15 0.00 0.1 19.8 0.4 <0.10 <0.10 <0.10 <0.30 5.8

High Flow 2011
Week of        
06-13-11 11.0 2.95 0.00 0.1 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014
Week of 
04/21/14 11.4 6.22 0.00 1.2 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 6.29 0.00 11.8 18.5 0.7 <0.10 <0.10 0.12 <0.30 17.0

High Flow 2012 Week of 
05-31-12 9.2 5.02 0.00 0.6 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2012
Week of        
04-19-12 11.9 6.50 2.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2011
Week of        
07-26-11 12.5 7.46 3.90 0.5 20.3 0.0 <0.10 <0.10 <0.10 <0.30 8.7

High Flow 2011
Week of        
06-13-11 11.3 6.26 0.00 0.1 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014
Week of 
04/21/14 12.8 6.98 0.00 2.1 19.0 1.7 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 5.23 0.00 0.6 19.4 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 4.0 2.18 0.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2012
Week of        
04-19-12 10.6 5.75 0.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2011
Week of        
07-26-11 9.7 5.93 0.00 0.5 20.8 0.0 <0.10 <0.10 <0.10 <0.30 8.2

High Flow 2011 Week of        
06-13-11 4.9 2.13 0.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 4.99 0.00 0.5 19.4 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 NR2 2.82 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of        
04-19-12 NR2 5.33 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of        
07-26-11 9.1 5.57 0.00 0.1 20.5 0.0 <0.10 <0.10 <0.10 <0.30 <5.0
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Table 1
2014 Soil Gas Monitoring Data Summary

Page 3 of 4

Sample 
Location

Sampling
Activities

Date Purge
 Volume 

(L)

Depth to Water 
(ft below TOC)

Pressure 
(Inches of Water)

PID  
(ppm)

Oxygen
 (%)

Carbon 
Dioxide 

 (%)

Benzene  
(ug/L)

Toluene  
(ug/L)

Ethylbenzene
 (ug/L)

Xylenes
 (ug/L)

TPH-GRO
(ug/L)

High Flow 2011 Week of        
06-13-11 NR2 3.08 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 5.45 0.00 0.3 19.4 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 NR2 3.48 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012
Week of        
04-19-12 NR2 5.75 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2011 Week of        
06-13-11 NR2 3.81 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011
Week of        
07-26-11 9.8 6.03 0.00 0.0 20.4 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 7.10 0.00 0.1 19.4 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 NR2 5.00 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012
Week of        
04-19-12 NR2 7.45 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2011
Week of        
06-13-11 NR2 5.24 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011
Week of        
07-26-11 12.9 7.67 0.00 0.2 20.5 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 5.88 0.00 0.1 19.3 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 NR2 3.78 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012
Week of        
04-19-12 NR2 6.29 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2011 Week of        
06-13-11 NR2 3.82 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011
Week of        
07-26-11 10.8 6.46 0.00 0.2 20.4 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 80* 9.64 0.00 0.0 19.0 0.4 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2012 Week of 
05-31-12 NM 3.99 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012
Week of        
04-19-12 NM 6.41 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2011
Week of        
06-13-11 75.1 4.54 0.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2011
Week of        
07-26-11 101.0 6.68 0.00 0.5 20.3 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **
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Table 1
2014 Soil Gas Monitoring Data Summary

Page 4 of 4

Sample 
Location

Sampling
Activities

Date Purge
 Volume 

(L)

Depth to Water 
(ft below TOC)

Pressure 
(Inches of Water)

PID  
(ppm)

Oxygen
 (%)

Carbon 
Dioxide 

 (%)

Benzene  
(ug/L)

Toluene  
(ug/L)

Ethylbenzene
 (ug/L)

Xylenes
 (ug/L)

TPH-GRO
(ug/L)

Low Flow 2014
Week of 
04/21/14 50.7 6.92 0.00 25.8 20.3 0.6 0.74 <0.10 12.0 20.0 150.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 20* 6.64 0.00 9.7 18.7 0.6 0.25 <0.10 1.30 11.0 61.0

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014
Week of 
04/21/14 73.9 10.08 0.00 0.8 19.9 0.8 <0.10 <0.10 <0.10 <0.30 <5.0

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013
Week of 
07/09/13 50* 9.17 0.00 0.1 17.0 2.9 <0.10 <0.10 <0.10 <0.30 <5.0

HighFlow 2012 Week of 
05-31-12 42.3 5.76 0.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2012
Week of        
04-19-12 70.1 9.56 0.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Low Flow 2011
Week of        
07-26-11 67.0 9.76 0.00 0.2 19.7 0.3 <0.10 <0.10 <0.10 <0.30 5.4

High Flow 2011
Week of        
06-13-11 45.3 5.74 0.00 0.0 20.9 0.0 <0.10 <0.10 <0.10 <0.30 <5.0

Notes:
NR1 = Not Required (NMED, 2009)
NR2 = Not Required (NMED, 2011)                4-inch wells were pumped for 5 minutes; and 6-inch wells were pumped for 8 minutes.
NM = Not Measured **  Due to drought, river conditions never met high flow requirements.

*** Well Decommissioned November 2012 as part of biovent system enhancements.

*  Purge volumes based on calculation of approximately 10 L/min pumping rate.  2-inch diameter wells pumped for approximately 2 minutes; 

NA =  Inadvertently not Analyzed
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           TABLE 2
2014 Groundwater Monitoring Data Summary

Page 1 of 4

MCL
WQCC 20NMAC 

6.2.3103

MCL WQCC 
20NMAC 
6.2.3103

USEPA 
Regional 

Screening 
Levels

0.005 0.75 0.700 0.620 0.012 0.2 1.00 0.05 0.0150 0.002

TP
-1 ***Decommissioned               

November 2012
November 

2012 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

TP
-2 ***Decommissioned               

November 2012
November 

2012 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 7.11 NPP 12.35 421 2.06 62 7.47 66.4 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.05 NR2 NR2 0.0051 NR2

High Flow 2012 Week of 
05/29/12 5.32 NPP 12.35 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of 
04/09/12 7.37 NPP 12.35 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of 
07/25/11 7.71 NPP 12.35 434 3.76 256 6.30 66.2 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.005 NR2

High Flow 2011 Week of 
06/13/11 5.80 NPP 12.35 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014 Week of 
04/22/14 5.19 NPP 8.84 526 0.34 -251 7.30 53.7 <0.005 <0.005 0.027 0.450 <0.005 2.2 4.0 NR2 NR2 0.012 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 4.95 NPP 8.84 431 2.55 -210 7.56 68.1 <0.010 <0.010 0.022 0.590 <0.010 0.69 4.6 NR2 NR2 0.013 NR2

High Flow 2012 Week of 
05/29/12 3.42 NPP 8.84 470 1.48 -33 6.30 61.1 <0.005 <0.005 0.017 0.450 <0.005 1.10 4.20 NR2 NR2 0.0260 NR2

Low Flow 2012 Week of 
04/09/12 5.09 NPP 8.84 363 0.93 -266 6.80 50.9 <0.005 <0.005 0.020 0.410 <0.005 0.60 1.80 NR2 NR2 0.3600 NR2

Low Flow 2011 Week of 
07/26/11 5.69 NPP 8.84 932 1.78 192 6.70 68.5 <0.010 <0.01 0.051 1.200 <0.025 0.24 4.9 NR2 NR2 0.0550 NR2

High Flow 2011 Week of 
06/13/11 4.95 NPP 8.84 561 0.72 273 6.95 62.2 <0.010 <0.01 0.350 4.200 <0.025 3.20 20 NR2 NR2 0.0580 NR2

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014 Week of 
04/22/14 6.11 NPP 9.94 552 4.25 -83 7.11 53.5 <0.001 <0.001 0.028 0.093 <0.001 1.7 3.5 NR2 NR2 0.0084 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 5.79 NPP 9.94 457 6.84 -7 7.71 70.2 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0100 NR2

High Flow 2012 Week of 
05/29/12 4.06 NPP 9.94 450 1.67 -6 7.10 61.9 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 0.360 NR2 NR2 0.0240 NR2

Low Flow 2012 Week of 
04/09/12 6.01 NPP 9.94 612 6.00 -64 7.53 51.0 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0230 NR2

Low Flow 2011 Week of 
07/26/11 6.58 NPP 9.94 706 3.90 182 6.70 68.1 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.0050 NR2

High Flow 2011 Week of 
06/13/11 5.36 NPP 9.94 699 1.08 153 6.89 62.0 <0.001 <0.001 0.002 0.002 <0.0025 <0.20 0.2 NR2 NR2 0.0520 NR2

40 CFR 141.62 (MCL)WQCC 20NMAC 
6.2.3103 

*TPH Screening Guidelines 
Table 2a

TPH-GRO
   (mg/L)  

TPH-DRO
   (mg/L)

Lead
(mg/L)

Mercury
(mg/L)

Barium
(mg/L) Chromium

(mg/L)
ORP   
(mV)

D.O.   
(mg/L) 

MTBE   
(mg/L)

Benzene  
 (mg/L)

Sampling
Event

Depth to Water
(ft below TOC)

Xylene   
(mg/L)

Ethylbenzene
   (mg/L)

Toluene   
(mg/L)

Sample  
Location DATE pH TEMP   

(ºF)
Conductivity
(umhos/cm)

Total Well Depth
(ft below TOC)

Depth to Product
(ft below TOC)
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           TABLE 2
2014 Groundwater Monitoring Data Summary

Page 2 of 4

MCL
WQCC 20NMAC 

6.2.3103

MCL WQCC 
20NMAC 
6.2.3103

USEPA 
Regional 

Screening 
Levels

0.005 0.75 0.700 0.620 0.012 0.2 1.00 0.05 0.0150 0.002

40 CFR 141.62 (MCL)WQCC 20NMAC 
6.2.3103 

*TPH Screening Guidelines 
Table 2a

TPH-GRO
   (mg/L)  

TPH-DRO
   (mg/L)

Lead
(mg/L)

Mercury
(mg/L)

Barium
(mg/L) Chromium

(mg/L)
ORP   
(mV)

D.O.   
(mg/L) 

MTBE   
(mg/L)

Benzene  
 (mg/L)

Sampling
Event

Depth to Water
(ft below TOC)

Xylene   
(mg/L)

Ethylbenzene
   (mg/L)

Toluene   
(mg/L)

Sample  
Location DATE pH TEMP   

(ºF)
Conductivity
(umhos/cm)

Total Well Depth
(ft below TOC)

Depth to Product
(ft below TOC)

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 5.59 NPP 9.72 704 5.67 -56 7.40 64.9 <0.010 <0.010 <0.010 <0.020 <0.010 <0.20 <0.50 NR2 NR2 0.0014 NR2

High Flow 2012 Week of 
05/29/12 2.73 NPP 9.72 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of 
04/09/12 5.79 NPP 9.72 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of 
07/26/11 6.15 NPP 9.72 1081 1.82 219 6.80 69.2 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 0.0061 NR2

High Flow 2011 Week of 
06/13/11 2.95 NPP 9.72 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014 Week of 
04/22/14 6.22 NPP 9.72 957 2.33 -226 7.56 53.6 <0.005 <0.005 0.019 0.083 <0.005 2.3 4.0 NR2 NR2 0.0080 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 6.29 NPP 9.72 995 1.71 -179 7.40 68.0 <0.005 <0.005 0.014 0.091 <0.005 1.60 4.00 NR2 NR2 0.0110 NR2

High Flow 2012 Week of 
05/29/12 5.02 NPP 9.72 789 1.92 79 7.00 60.9 <0.005 <0.005 0.019 0.110 <0.005 1.30 3.00 NR2 NR2 0.0550 NR2

Low Flow 2012 Week of 
04/09/12 6.50 NPP 9.72 883 1.65 -209 7.55 50.2 <0.005 <0.005 0.022 0.069 <0.005 0.83 0.41 NR2 NR2 0.0190 NR2

Low Flow 2011 Week of 
07/26/11 7.46 NPP 9.72 825 2.09 119 6.70 67.2 <0.005 <0.005 0.029 0.130 <0.013 0.62 2.1 NR2 NR2 0.0054 NR2

High Flow 2011 Week of 
06/13/11 6.26 NPP 9.72 886 0.88 204 6.68 59.9 <0.005 <0.005 0.026 0.140 <0.013 1.0 1.9 NR2 NR2 0.0600 NR2

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014 Week of 
04/22/14 6.98 NPP 10.97 1410 5.09 -54 7.05 50.8 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 <0.0050 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 5.23 NPP 10.97 1330 4.80 65 7.00 65.5 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0091 NR2

High Flow 2012 Week of 
05/29/12 2.18 NPP 10.97 1113 1.82 148 6.90 58.3 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 <0.0025 NR2

Low Flow 2012 Week of 
04/09/12 5.75 NPP 10.97 1290 2.08 -125 7.18 47.8 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.05 NR NR <0.0050 NR

Low Flow 2011 Week of 
07/26/11 5.93 NPP 10.97 1690 2.38 237 6.70 66.5 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 <0.0050 NR2

High Flow 2011 Week of 
06/13/11 2.13 NPP 10.97 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 4.99 NPP 9.95 340 2.01 60 7.50 63.1 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0013 NR2

High Flow 2012 Week of 
05/29/12 2.82 NPP 9.95 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of 
04/09/12 5.33 NPP 9.95 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of 
07/26/11 5.57 NPP 9.95 406 2.24 257 6.60 66.1 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.0050 NR2

High Flow 2011 Week of 
06/13/11 3.08 NPP 9.95 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2
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           TABLE 2
2014 Groundwater Monitoring Data Summary

Page 3 of 4

MCL
WQCC 20NMAC 

6.2.3103

MCL WQCC 
20NMAC 
6.2.3103

USEPA 
Regional 

Screening 
Levels

0.005 0.75 0.700 0.620 0.012 0.2 1.00 0.05 0.0150 0.002

40 CFR 141.62 (MCL)WQCC 20NMAC 
6.2.3103 

*TPH Screening Guidelines 
Table 2a

TPH-GRO
   (mg/L)  

TPH-DRO
   (mg/L)

Lead
(mg/L)

Mercury
(mg/L)

Barium
(mg/L) Chromium

(mg/L)
ORP   
(mV)

D.O.   
(mg/L) 

MTBE   
(mg/L)

Benzene  
 (mg/L)

Sampling
Event

Depth to Water
(ft below TOC)

Xylene   
(mg/L)

Ethylbenzene
   (mg/L)

Toluene   
(mg/L)

Sample  
Location DATE pH TEMP   

(ºF)
Conductivity
(umhos/cm)

Total Well Depth
(ft below TOC)

Depth to Product
(ft below TOC)

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 5.45 NPP 9.98 500 1.92 -28 7.40 62.4 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0130 NR1

High Flow 2012 Week of 
05/29/12 3.48 NPP 9.98 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of 
04/09/12 5.75 NPP 9.98 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of 
07/26/11 6.03 NPP 9.98 476 2.24 264 6.70 65.0 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.0050 NR2

High Flow 2011 Week of 
06/13/11 3.81 NPP 9.98 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 7.10 NPP 11.79 561 2.61 -32 7.60 56.6 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0058 NR2

High Flow 2012 Week of 
05/29/12 5.00 NPP 11.79 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of 
04/09/12 7.45 NPP 11.79 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of 
07/26/11 7.67 NPP 11.79 903 2.13 268 6.70 58.6 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.0050 NR2

High Flow 2011 Week of 
06/13/11 5.24 NPP 11.79 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 5.88 NPP 16.09 365 3.23 -54 7.50 60.7 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0068 NR2

High Flow 2012 Week of 
05/29/12 3.78 NPP 16.09 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of 
04/09/12 6.29 NPP 16.09 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of 
04/19/10 6.46 NPP 16.09 406 1.86 262 6.60 63.7 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.0050 NR2

High Flow 2011 Week of 
04/19/10 3.82 NPP 16.09 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Baseline Week of     
08/15/05 6.27 NPP 16.09 1226 NR NR 6.97 58.4 <0.0005 <0.0005 <0.0005 0.004 <0.0025 *<1.00 <0.05 NR NR NR NR

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 9.64 NPP 15.62 1936 2.43 -93 7.00 68.8 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR2 NR2 0.0014 <0.0002

High Flow 2012 Week of 
05/29/12 3.99 NPP 15.62 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2012 Week of 
04/09/12 6.41 NPP 15.62 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2

Low Flow 2011 Week of 
07/26/11 6.68 NPP 15.62 3116 2.67 156 6.70 68.1 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.0050 <0.0002

High Flow 2011 Week of 
06/13/11 4.54 NPP 15.62 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2 NR2
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           TABLE 2
2014 Groundwater Monitoring Data Summary

Page 4 of 4

MCL
WQCC 20NMAC 

6.2.3103

MCL WQCC 
20NMAC 
6.2.3103

USEPA 
Regional 

Screening 
Levels

0.005 0.75 0.700 0.620 0.012 0.2 1.00 0.05 0.0150 0.002

40 CFR 141.62 (MCL)WQCC 20NMAC 
6.2.3103 

*TPH Screening Guidelines 
Table 2a

TPH-GRO
   (mg/L)  

TPH-DRO
   (mg/L)

Lead
(mg/L)

Mercury
(mg/L)

Barium
(mg/L) Chromium

(mg/L)
ORP   
(mV)

D.O.   
(mg/L) 

MTBE   
(mg/L)

Benzene  
 (mg/L)

Sampling
Event

Depth to Water
(ft below TOC)

Xylene   
(mg/L)

Ethylbenzene
   (mg/L)

Toluene   
(mg/L)

Sample  
Location DATE pH TEMP   

(ºF)
Conductivity
(umhos/cm)

Total Well Depth
(ft below TOC)

Depth to Product
(ft below TOC)

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014 Week of 
04/22/14 6.92 NPP 14.64 1048 0.68 -266 7.36 54.6 0.067 <0.010 0.720 1.300 <0.010 1.7 8.8 NR2 NR2 <0.0050 NR2

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 10.86 NPP 14.64 945 1.15 -265 7.55 67.1 0.098 <0.010 1.700 4.100 <0.010 3.30 23 NR2 NR2 0.0055 NR2

Baseline Week of 
05/14/13 NS NS NS NS NS NS NS NS NS NS NS NS NS 4.80 31.00 NS NS NS NS

Baseline Week of 
02/14/13 NS NS NS NS NS NS NS NS 0.082 <0.010 0.055 0.140 NS NS 2.2 NS NS NS NS

Baseline Week of 
11/19/12 NS NS NS NS NS NS NS NS 1.400 0.0029 1.800 8.500 NS 5.20 27.0 NS NS NS NS

High Flow 2014 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2014 Week of 
04/22/14 10.08 NPP 16.48 1255 4.84 -111.2 7.45 51.08 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR NR 0.0064 NR

High Flow 2013 ** No High 
Flow ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

Low Flow 2013 Week of 
07/11/13 9.17 NPP 16.48 749 1.67 -105 7.35 63.4 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.050 NR NR 0.0013 NR

High Flow 2012 Week of 
05/29/12 5.76 NPP 16.48 653 2.07 77 7.1 61.2 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.05 NR NR <0.0025 NR

Low Flow 2012 Week of 
04/09/12 9.56 NPP 16.48 570 1.61 -113.5 7.71 49.2 <0.001 <0.001 <0.001 <0.002 <0.001 <0.20 <0.05 NR NR <0.0050 NR

Low Flow 2011 Week of 
07/26/11 9.76 NPP 16.48 641 2.15 169 7.00 61.5 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.0050 NR

High Flow 2011 Week of 
06/13/11

5.74 NPP 16.48 738 0.96 232 6.88 63.4 <0.001 <0.001 <0.001 <0.002 <0.0025 <0.20 <0.05 NR2 NR2 <0.005 NR

Notes: NR = Not Required (Voluntary Corrective Measures - Revised Monitoring Plan - October 2005)
NR¹= Not Required (Approval With Direction - June 2009)
NR2= Not Required (Approval With Direction - May 2011)
NS  = Not Sampled 

**  Due to drought, river conditions never met high flow requirements.
*** Well Decommissioned November 2012 as part of biovent system enhancements.
(Bi-Annual) = Samples taken every other year starting in 2011.

   lower detection level of 0.2mg/L by EPA Method 8015B.
* Per NMED letter Approval with Direction 2008 Groundwater Remediation and Monitoring Annual Report (Comment 9) dated Sept. 1, 2009 all future DRO analysis will be analyzed at a 
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Table 3

2014 Biovent Wells Field Reading Summary

BV - 1 Low Flow 04/21/14 2.0

BV - 3 Low Flow 04/21/14 2.0

BV - 4 Low Flow 04/21/14 2.0

BV - 5 Low Flow 04/21/14 2.0

BV - 6 Low Flow 04/21/14 2.0

Air Sparging Line A Low Flow 04/21/14 2.0

Air Sparging Line B Low Flow 04/21/14 2.0

Main Blower Low Flow 04/21/14 2.5

Sample

Location
Sampling Event Sample Date

Pressure

(psi)

Page 1



Table 4 
 2014 GAC Filter Analytical Summary

Page 1

MCL WQCC 20NMAC 
6.2.3103

MCL WQCC 20NMAC 
6.2.3103

0.005 0.750 0.700 0.620 0.2
12/01/14 0.078 <0.010 0.610 0.590 2.9 5.5
11/04/14 0.087 <0.010 0.670 0.620 1.8 6.6
10/01/14 0.054 <0.010 0.560 0.760 3.0 6.0
09/03/14 0.071 <0.010 0.550 0.580 2.4 5.0
08/04/14 0.120 <0.010 0.750 1.200 2.4 14
07/01/14 0.099 <0.010 0.710 0.890 2.0 7.0
06/05/14 0.170 <0.020 0.760 1.500 3.1 9.5
05/08/14 0.023 <0.020 0.700 1.000 1.7 7.1
04/07/14 0.110 <0.010 1.000 2.700 2.9 17.0
03/03/14 0.150 <0.010 0.750 0.830 2.7 7.9
02/03/14 0.140 <0.010 0.870 0.980 3.7 8.3
01/07/14 0.110 <0.001 0.760 0.750 0.35 8.8

12/01/14 <0.001 <0.001 <0.001 <0.0015 <0.20 <0.050
11/04/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
10/01/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
09/03/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
08/04/14 <0.001 <0.001 <0.001 <0.0015 <0.20 <0.050
07/01/14 <0.001 <0.001 <0.001 <0.0015 <0.20 <0.050
60/05/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
05/08/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
04/07/14 <0.001 <0.001 <0.001 <0.002 <0.20 0.088
03/03/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
02/03/14 <0.001 <0.001 <0.001 <0.002 0.21 <0.050
01/07/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050

4th Quarter 10/01/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
3rd Quarter 07/01/14 <0.001 <0.001 <0.001 <0.0015 <0.20 <0.050

06/05/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
05/08/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
04/07/14 <0.001 <0.001 <0.001 <0.002 <0.20 0.140
03/03/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050
01/07/14 <0.001 <0.001 <0.001 <0.002 <0.20 <0.050

Notes:
1.  Lead GAC changed-out June 2012.
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INTRODUCTION 

 

 

This guidance document is being developed in coordination with the New Mexico Environment 

Department’s (NMED) Hazardous Waste Bureau (HWB) and the Ground Water Quality 

Bureau’s Voluntary Remediation Program.   

 

This guidance document sets forth recommended approaches based on current State and Federal 

practices and intended for used as guidance for employees of NMED and for facilities within the 

State of New Mexico.  

 

In the past, the material contained within this document existed in three separate guidance and/or 

position papers.  In order to streamline the risk assessment process and ensure consistency 

between guidance/position papers, these documents have been combined into one document: 

Risk Assessment Guidance for Site Investigations and Remediation.   

 

The Risk Assessment Guidance for Site Investigations and Remediation replaces and supersedes 

the following documents: 

 

 Technical Background Document for Development of Soil Screening Levels, Revision 

5.0, 2009,  

 

 New Mexico Environment Department TPH Screening Guidelines, October 2006, and 

 

 Risk-Based Remediation of Polychlorinated Biphenyls at RCRA Corrective Action 

Sites, NMED Position Paper, March 2000. 

 

Risk Assessment Guidance for Site Investigations and Remediation is organized into two 

volumes.  Volume I contains information related to conducting screening level human health risk 

assessments.  Previously, the soil screening levels (SSLs) were available in the Technical 

Background Document for Development of Soil Screening Levels while the screening levels for 

total petroleum hydrocarbons (TPH) were found in the New Mexico Environment Department 

TPH Screening Guidelines.  Now both are contained in Volume I.  Volume I also summarizes 

SSLs for select Aroclors and congeners of polychlorinated biphenyls (PCBs).  Additional details 

for derivation of more site-specific SSLs for PCBs are contained within Appendix D. 

 

Volume II provides guidance for conducting a scoping assessment for ecological risk as 

previously contained within the Technical Background Document for Development of Soil 

Screening Levels. 
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1.0 INTRODUCTION 

The New Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) and the 

Ground Water Quality Bureau (GWQB) have developed this soil screening guidance (SSG) for 

internal department use within corrective action programs.  The SSG discusses the methodology 

used to derive chemical-specific soil screening levels (SSLs).  In addition, guidance is provided 

to assist in identifying and evaluating appropriate exposure pathways and receptors.  Finally, this 

document provides generic SSLs for chemicals commonly found at contaminated sites based on 

default exposure parameters under residential and non-residential land-use scenarios. 

The SSG provides site managers with a framework for developing and applying the SSLs, and is 

likely to be most useful for determining whether areas or entire sites are contaminated to an 

extent that warrants further investigation.  It is intended to assist and streamline the site 

investigation and corrective action process by focusing resources on those sites or areas that pose 

the greatest risk to human health and the environment.  Implementation of the methodologies 

outlined within this SSG may significantly reduce the time necessary to complete site 

investigations and cleanup actions at certain sites, as well as improve the consistency of these 

investigations.  

Between various sites there can exist a wide spectrum of contaminant types and concentrations.  

The level of concern associated with those concentrations depends on several factors, including 

the likelihood of exposure to levels of potential concern to human health or to ecological 

receptors.  At one end of the spectrum are levels that clearly warrant a response action; at the 

other end are levels that are below regulatory concern.  Appropriate cleanup goals for a site may 

fall anywhere within this range depending on site-specific conditions.  It is important to note that 

SSLs do not in themselves represent cleanup standards, and the SSLs alone do not trigger the 

need for a response action or define “unacceptable” levels of contamination in soil.  Screening 

levels such as SSLs identify the lower end of this spectrum – levels below which there is 

generally no need for further concern—provided the conditions associated with the development 

of the SSLs are consistent with the site being evaluated. 

 

1.1 Organization of the Document 

The NMED SSG is organized into five major sections with supporting appendices.  The 

remainder of Section 1 addresses the purpose of the NMED SSLs and outlines the scope of the 

document.  Section 2 outlines the receptors, exposure pathways, and exposure assumptions used 

in calculating the NMED SSLs.  It also discusses the risk levels on which the SSLs are 

predicated and presents the SSL model assumptions.  Finally, Section 2 discusses site 

assessment/characterization activities that should be completed prior to comparing site 

contaminant concentrations with SSLs.  These activities include development of data quality 

objectives, conducting site sampling, preparation of a preliminary conceptual site model (CSM), 

and identification of contaminants of potential concern (COPCs).  Section 3 provides a detailed 

description of the process used to develop pathway-specific SSLs.  Included in this section is a 

discussion of the human health basis for the SSLs, additive risk, and acute exposures.  Additional 

topics discussed in Section 3 include chemical specific parameters used to develop the SSLs and 
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calculating volatilization factors, particulate emission factors and soil saturation limits.  Section 4 

presents methodologies for assessing the potential for migration of contaminants to groundwater 

from contaminated soil in concert with generic and site-specific leaching models.  Finally, 

Section 5 addresses special use considerations for addressing contaminant concentrations in soil 

and notes specific problems that can arise when applying the SSLs to specific sites.  Generic 

SSLs for contaminants are presented in Table A-1 of Appendix A.  Table A-2 of Appendix A 

presents the default exposure factor values used in the generation of the NMED SSLs.  Physical-

chemical values in the calculation of the SSLs are presented in Tables B-1 and B-2 of Appendix 

B.  Toxicity criteria are presented in Table C-1 of Appendix C.  Additional discussion of 

polychlorinated biphenyls (PCBs) is provided in Appendix D. 

 

1.2 Scope of the Soil Screening Guidance  

The SSG incorporates readily obtainable site data and utilizes methods from various United 

States Environmental Protection Agency (US EPA) risk assessment guidance and derives site-

specific screening levels for selected contaminants and exposure pathways.  Key attributes of the 

SSG include default values for generic SSLs where site-specific information is unavailable, and 

the identification of parameters for which site-specific information is needed for the development 

of site-specific SSLs.  The goal of the SSG is to provide a consistent approach for developing 

site-specific SSLs for evaluating facilities under the auspices of the corrective action process 

within NMED.   

The NMED SSLs are based on a 1E-05 target risk for carcinogens, or a hazard quotient of 1 for 

noncarcinogens.  In instances where an individual contaminant has the capacity to elicit both 

types of responses, the SSLs preferentially report the screening value representative of the lowest 

(most stringent) contaminant concentration in environmental media.  SSLs for migration to 

groundwater are based on NMED-specific tap water SSLs.  As such, the NMED SSLs serve as a 

generic benchmark for screening level comparisons of contaminant concentrations in soil.  

NMED anticipates that the SSLs will be used as a tool to facilitate prompt identification of those 

contaminants and areas that represent the greatest risks to human health and the environment.  

While concentrations above the NMED SSLs presented in this document do not automatically 

designate a site as “contaminated” or trigger the need for a response action, detected 

concentrations in site soils exceeding screening levels suggest that further evaluation is 

appropriate.  Further evaluation may include additional sampling to further characterize the 

nature and extent of contamination, consideration of background levels, reevaluation of COPCs 

or associated risk and hazard using site-specific parameters, and/or a reassessment of the 

assumptions associated with the generic SSLs (e.g., appropriateness of route-to-route 

extrapolations, use of chronic toxicity values to evaluate childhood and construction-worker 

exposures). 

Prior to calculating site-specific SSLs, each relevant chemical specific parameter value and 

toxicological datum should be checked against the most recent version of its source to determine 

if updated data are available.   

In the event that a NMED SSL is not listed for a given chemical, other sources of screening 

levels should be consulted, such as the US EPA Regional Screening Levels (RSLs) (US EPA, 

2011) or a review of toxicological data should be conducted and if available a screening level 
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calculated for that given chemical.  Care should be used when other sources of screening levels 

are used to ensure that target risk/levels used in development of the levels are consistent with 

those applied by NMED.  For example, the US EPA carcinogenic RSLs are based on a 1E-06 

risk level and must be adjusted to a 1E-05 risk level for use. 

 

1.2.1 Exposure Pathways 

A complete exposure pathway consists of (1) a source, (2) a mechanism of contaminant release, 

(3) a receiving or contact medium, (4) a potential receptor population, and (5) an exposure route.  

All five elements must be present for the exposure pathway to be considered complete. 

SSLs have been developed for use in evaluating three discrete exposure scenarios representing a 

variety of potential land uses: residential, commercial/industrial, and construction.  The SSG 

presents lists of potential pathways for each scenario, though these lists are not intended to be 

exhaustive.  Instead, each list represents a set of typical exposure pathways likely to account for 

the majority of exposure to contaminants in soil at a given site.  These include: 

 Direct (or incidental) ingestion of soil,  

 Dermal contact with soil, 

 Inhalation of volatiles and fugitive dusts from contaminated soil, and 

 Migration of chemicals through soil to an underlying potable aquifer or water-

bearing unit. 

Under some site-specific situations, additional complete exposure pathways may be identified.  

In these cases, a site-specific evaluation of risk is warranted under which additional exposure 

pathways can be considered.  If other land uses and exposure scenarios are determined to be 

more appropriate for a site (e.g., vapor intrusion pathway, home gardening/farming, recreational 

land use, and/or Native American land use), the exposure pathways addressed in this document 

should be modified or augmented accordingly or a site-specific risk assessment should be 

conducted.  Early identification of the need for additional information is important because it 

facilitates development of a defensible sampling and analysis strategy. 

The exposure pathways evaluated addressed in this guidance are presented by land-use scenario 

in Table 1-1. 

Table 1-1.  Exposure Pathways Evaluated in Soil Screening Guidance 

 

Potential Exposure Pathway Residential Commercial

/Industrial 

Construction 

Direct ingestion of soil    

Dermal contact with soil    

Inhalation of dust and volatiles from soil     

Inhalation of VOCs from vapor 

intrusion
a
 

-- -- -- 

a
 the inhalation of dust and volatiles from contaminated soil does not account for exposure via vapor 

intrusion.  If volatile organic compounds are present, then the vapor intrusion pathway must be evaluated 

in addition to the comparison of dust and volatile concentrations against the SSLs. 
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1.2.2 Exposure Assumptions 

SSLs represent risk-based concentrations in soil derived from equations combining exposure 

assumptions with toxicity criteria following the US EPA’s preferred tiered hierarchy of 

toxicological data (US EPA 2009a, 2006, 2003, and 1997a).  The models and assumptions used 

were developed to be consistent with the Superfund concept of “reasonable maximum exposure” 

(US EPA 1989 and 2009a).  This is intended to provide an upper-bound estimate of chronic 

exposure by combining both average and conservative (i.e., 90
th

 to 95
th

 percentile) values in the 

calculations.  The default intake and duration assumptions presented here are intended to be 

protective of all potentially exposed populations for each land use consideration.  Exposure point 

concentrations in soil should reflect either directly measured or estimated values using fate and 

transport models.  When assessing chronic, long-term exposures, the maximum detected site 

concentration should be used for an initial screen against the SSLs.  A more refined assessment 

may include use of an estimate of the average [95 percent upper confidence level (UCL) of the 

mean] concentration if sufficient site data to allow for an accurate estimation of the UCL.  Where 

the potential for acute toxicity may be of concern, estimates based on the maximum exposure 

may be more appropriate. 

The resulting estimate of exposure is then compared with chemical-specific toxicity criteria.  To 

calculate the SSLs, the exposure equations and pathway models are rearranged to back calculate 

an “acceptable level” of a contaminant in soil corresponding to a specific level of target risk or 

hazard. 

 

1.2.3 Target Risk and Hazard  

Target risk and hazard levels for human health are risk management-based criteria for 

carcinogenic and non-carcinogenic responses, respectively, to determine: (1) whether site-related 

contamination poses an unacceptable risk to human health and requires corrective action or (2) 

whether implemented corrective action(s) sufficiently protects human health.  If an estimated 

risk or hazard falls within the target range, the risk manager must decide whether or not the site 

poses an unacceptable risk.  This decision should take into account the degree of inherent 

conservatism or level of uncertainty associated with the site-specific estimates of risk and hazard.  

An estimated risk that exceeds these targets, however, does not necessarily indicate that the 

current conditions are not safe or that they present an unacceptable risk.  Rather, a site risk 

calculation that exceeds a target value may simply indicate the need for further evaluation or 

refinement of the exposure model.   

For cumulative exposure via the ingestion, inhalation, and dermal pathways, toxicity criteria are 

used to calculate an acceptable level of contamination in soil.  SSLs are based on a carcinogenic 

risk level of one-in-one-hundred thousand (1E-05) and a non-carcinogenic hazard quotient of 1.  

A carcinogenic risk level is defined as the incremental probability of an individual developing 

cancer over a lifetime as a result of exposure to a potential carcinogen.  The non-carcinogenic 

hazard quotient assumes that there is a level of exposure below which it is unlikely for even 

sensitive populations to experience adverse health effects.  
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1.2.4 SSL Model Assumptions 

The models used to calculate inhalation exposure and protection of groundwater based on 

potential migration of contaminants in soil are intended to be utilized at an early stage in the site 

investigation process when information regarding the site may be limited.  For this reason, the 

models incorporate a number of simplifying assumptions.  For instance, the models assume an 

infinite contaminant source, i.e. a constant concentration is maintained for the duration of the 

exposure period.  Although this is a highly conservative assumption, finite source models require 

accurate data regarding source size and volume.  Such data are unlikely to be available from 

limited sampling efforts.  The models also assume that contamination is homogeneous 

throughout the source and that no biological or chemical degradation occurs.  Where sufficient 

site-specific data are available, more detailed finite-source models may be used in place of the 

default model assumptions presented in this SSG. 

 

2.0 DEVELOPMENT OF PATHWAY SPECIFIC SOIL SCREENING LEVELS  

The following sections present the technical basis and limitations used to calculate SSLs for 

residential, commercial/industrial, and construction land use scenarios.  The equations used to 

evaluate inhalation and migration to groundwater include a number of easily obtainable site-

specific input parameters.  Where site-specific data are not available, conservative default values 

are presented.  The equations used are presented in Sections 2.2, 2.3, and 2.4.  Generic SSLs 

calculated for 220 chemicals, using these default values, are presented in Table A-1 of Appendix 

A. 

 

2.1 Human Health Basis 

The toxicity criteria used for calculating the SSLs are presented in Table C-1 of Appendix C.  

The primary sources for the human health benchmarks follow the US EPA Superfund programs 

tiered hierarchy of human health toxicity values (US EPA 2011, 2003):  

1) Integrated Risk Information System (IRIS) (US EPA 2011) (www.epa.gov/iris),  

2) Provisional peer reviewed toxicity values (PPRTVs) (now available on-line at 

http://hhpprtv.ornl.gov/),  

3) Agency for Toxic Substances and Disease Registry (ATSDR) (http://www.atsdr.cdc.gov/ ) 

and minimal risk levels (MRLs) (http://www.atsdr.cdc.gov/mrls/index.asp ),  

4) California EPA’s Office of Environmental and Health Hazard Assessment values 

(CalEPA) (http://www.oehha.ca.gov/air/allrels.html and 

http://www.oehha.ca.gov/risk/pdf/tcdb072109alpha.pdf ), and  

5) Health Effects Assessment Summary Tables (HEAST) (US EPA 1997a).   

Special assumptions were also applied in determining appropriate toxicological data for certain 

chemicals. 

Dioxins/Furans.  Toxicity data for the congeners for the dioxin and furan congeners were 

assessed using the 2005 World Health Organization’s (WHO) toxicity equivalency 

factors (TEF) (Van den berg, et al 2006) and are summarized in Table 2-1.  The TEFs 

were applied to available toxicity data for 2,3,7,8-TCDD. 
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Table 2-1. Dioxin and Furan Toxicity Equivalency Factors 

 

Dioxin and Furan Congeners TEF 

Chlorinated dibenzo-p-dioxins  

2,3,7,8-TCDD 1 

1,2,3,7,8-PeCDD 1 

1,2,3,4,7,8-HxCDD 0.1 

1,2,3,6,7,8-HxCDD 0.1 

1,2,3,7,8,9-HxCDD 0.1 

1,2,3,4,6,7,8-HpCDD 0.01 

OCDD 0.0003 

Chlorinated dibenzofurans  

2,3,7,8-TCDF 0.1 

1,2,3,7,8-PeCDF 0.03 

2,3,4,7,8-PeCDF 0.3 

1,2,3,4,7,8-HxCDF 0.1 

1,2,3,6,7,8-HxCDF 0.1 

1,2,3,7,8,9-HxCDF 0.1 

2,3,4,6,7,8-HxCDF 0.1 

1,2,3,4,6,7,8-HpCDF 0.01 

1,2,3,4,7,8,9-HpCDF 0.01 

OCDF 0.0003 

 

PCBs.  Toxicity for the non-ortho [International Union of Pure and Applied Chemistry 

(IUPAC) numbers 77, 81, 126, and 169)] and mono-ortho congeners (IUPAC numbers 

105, 114, 118, 123, 156, 157, 167, and 189) for the PCB congeners were assessed using 

the 2005 WHO TEFs (Van den berg, et al 2006) while TEFs for di-ortho congeners 

(IUPAC numbers 170 and 180) are taken from Ahlborg, et al, 1993 (see Table 2-2). 

 

Table 2-2.  PCB TEFs 

 

IUPAC No. Structure TEF 

77 3,3',4,4'-TetraCB 0.0001 

81 3,4,4',5-TetraCB 0.0003 

105 2,3,3',4,4'-PeCB 0.00003 

114 2,3,4,4',5-PeCB 0.00003 

118 2,3',4,4',5-PeCB 0.00003 

123 2',3,4,4',5-PeCB 0.00003 

126 3,3',4,4',5-PeCB 0.1 

156 2,3,3',4,4',5-HxCB 0.00003 

157 2,3,3',4,4',5'-HxCB 0.00003 

167 2,3',4,4',5,5'-HxCB 0.00003 

169 3,3',4,4',5,5'-HxCB 0.03 

189 2,3,3',4,4',5,5'-HpCB 0.00003 

170 2,2',3,3',4,4',5-HpCB 0.0001 

180 2,2',3,4,4',5,5'-HpCB 0.00001 
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Cadmium.  IRIS provides an oral reference dose (RfD) for both water and food.  For 

deriving the tap water SSL, the RfD for water was applied and for the soil-based SSL, the 

RfD for food was applied. 

Vanadium.  The oral RfD from IRIS was modified to be based on the molecular weight 

of vanadium versus vanadium sulfate. 

Lead.  The US EPA recommended levels for lead, based on blood-lead modeling 

(Integrated Exposure Uptake Biokinetic Model, IEUBK) were applied. 

Total Chromium.  The IUR for total chromium is based on a ratio of 1:6 (Cr VI:CrIII) as 

noted in IRIS.  If there is reason to believe that this ratio for total chromium is not 

representative of site conditions, then valence-specific site concentrations and SSLs for 

chromium III and chromium VI should be applied. 

Chromium VI.  The IUR for chromium VI was derived by multiplying the total 

chromium IUR by 7. This is because the total chromium IUR from IRIS is based on a 

ratio of 1:6 (Cr VI:CrIII). 

 

2.1.1 Additive Risk 

It is important to note that no consideration is provided in the calculation of individual NMED 

SSLs for additive risk when exposures to multiple chemicals occur.  The SSG addresses this 

issue in Section 5.  Because the NMED SSLs for carcinogenic effects correspond to a 1E-05 risk 

level individually, exposure to multiple contaminants may result in a cumulative site risk that is 

above the anticipated risk management range.  While carcinogenic risks of multiple chemicals 

are simply added together, the issue of additive hazard is more complex for noncarcinogens 

because of the theory that a threshold exists for noncarcinogenic effects.  This threshold is 

defined as the level below which adverse effects are not expected to occur, and represents the 

basis for the RfD and reference concentration (RfC).  Since adverse effects are not expected to 

occur at the RfD or RfC and the SSLs are derived by setting the potential exposure dose to the 

RfD or RfC, the SSLs do not address the risk of exposure to multiple chemicals at levels where 

the individual chemicals alone would not be expected to cause any adverse effects.  In such 

cases, the SSLs may not provide an accurate indicator for the likelihood of harmful effects.  As a 

first-tier screening approach, noncarcinogenic effects should be considered additive.  In the event 

that the hazard index results in a value above the target level of 1, noncarcinogenic effects may 

be evaluated for those chemicals with the same toxic endpoint and/or mechanism of action.  The 

sources provided in Section 2.1 should be consulted to determine the endpoint and/or target 

organ system prior to attempting to evaluate the additive health effects resulting from 

simultaneous exposure to multiple contaminants. 

 

2.1.2 Acute Exposures 

The exposure assumptions used to develop the SSLs are based on a chronic exposure scenario 

and do not account for situations where high-level exposures may result in acute toxic effects.  

Such situations may arise when contaminant concentrations are very high, or may result from 
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specific site-related conditions and/or behavioral patterns (i.e., pica behavior in children).  Such 

exposures may be of concern for those contaminants that primarily exhibit acute health effects.  

Toxicological information regarding cyanide and phenol indicate that acute effects may be of 

concern for children exhibiting pica behavior.  Pica is typically described as a compulsive 

craving to ingest non-food items (such as clay or paint).  Although it can be exhibited by adults 

as well, it is typically of greatest concern in children because they often exhibit behavior (e.g., 

outdoor play activities and greater hand-to-mouth contact) that results in greater exposure to soil 

than for a typical adult.  In addition, children also have a lower overall body weight relative to 

the predicted intake. 

 

2.1.3 Early-Life Exposures to Carcinogens 

US EPA’s (2005) Supplemental Guidance states that early life exposures (i.e., neonatal and early 

life) to carcinogens can result in an increase in cancer risk later in life from exposures to certain 

carcinogens.  US EPA’s (2005) suggestion is to apply age-specific factors to the estimated 

cancer risks.  The life stages that were considered were: 1) children under 2 years of age; and 2) 

children aged 2 to 6 years; 3) children 6 years to 16 years of age; and 4) after 16 years of age.  

Effects of mutagenicity have been incorporated into the SSLs for those contaminants which are 

considered carcinogenic by a mutagenic mode of action. 

 

2.1.4 Direct Ingestion 

Exposure to contaminants through incidental ingestion of soil can result from the inadvertent 

consumption of soils adhering to the hands, food items, or objects that are placed into the mouth.  

It can also result from swallowing dust particles that have been inhaled and deposited in the 

mouth and subsequently swallowed.  Commercial/industrial, construction workers, and 

residential receptors may inadvertently ingest soil that adheres to their hands while involved in 

work- or recreation-related activities.  Calculation of SSLs for direct ingestion are based on the 

methodology presented in US EPA’s Risk Assessment Guidance for Superfund (RAGS): Volume 

I - Human Health Evaluation Manual (Part B, Development of Risk-Based Preliminary 

Remediation Goals), Interim (US EPA 1991 2001), Soil Screening Guidance: Technical 

Background Document (US EPA 1996a), and Supplemental Guidance for Developing Soil 

Screening Levels for Superfund Sites (US EPA 2002a).   

 

2.1.5 Dermal Absorption 

Exposure to soil contaminants may result from dermal contact with contaminated soil and the 

subsequent absorption of contaminants through the skin.  Contact with soil is most likely to 

occur as a result of digging, gardening, landscaping, or outdoor recreation activities.  Excavation 

activities may also be a potential source of exposure to contaminants, particularly for 

construction workers.  Calculation of the screening levels for ingestion of soil under the 

residential exposure scenario is based on the methodology presented in US EPA’s Risk 

Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual (Part B, 

Development of Risk-Based Preliminary Remediation Goals), Interim (1991), and Soil Screening 

Guidance: Technical Background Document  (US EPA 1996a).  The suggested default input 

values used to develop the NMED SSLs are consistent with US EPA’s interim RAGS, Part E, 
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Supplemental Guidance for Dermal Risk Assessment (US EPA 2004).    

 

2.1.6 Inhalation  

US EPA toxicity data indicate that risks from exposure to some chemicals via the inhalation 

pathway far outweigh the risk via ingestion or dermal contact; therefore, the NMED SSLs have 

been designed to address inhalation of volatiles and fugitive dusts.  To address the soil/sediment-

to-air pathways, the SSL calculations incorporate a volatilization factor (VF) for volatile 

contaminants (See Section 3.1) and a particulate emission factor (PEF) (See Section 3.3) for 

nonvolatile and volatile contaminants.  The SSLs follow the procedures for evaluating inhalation 

soil, volatile organic compounds (VOCs), and fugitive dust particles presented in US EPA’s Risk 

Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual (Part F, 

Supplemental Guidance for Inhalation Risk Assessment), Final (US EPA 2009a), Risk 

Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual (Part B, 

Development of Risk-Based Preliminary Remediation Goals), Interim (US EPA 1991), Soil 

Screening Guidance: Technical Background Document (US EPA 1996a), Human Health Risk 

Assessment Protocol for Hazardous Waste Combustion Facilities (US EPA 1998a), and 

Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (US EPA 

2002a).   

VOCs may adhere to soil particles or be present in interstitial air spaces in soil, and may 

volatilize into ambient air.  This pathway may be particularly significant if the VOC emissions 

are concentrated in indoor spaces of onsite buildings, or buildings that may be built in the future.  

The NMED SSLs do not account for vapor intrusion and inhalation of volatile organics 

volatilized into indoor air.  If vapor intrusion into indoor air is a concern, additional analysis of 

this pathway may be necessary and the latest guidance on evaluating the vapor intrusion pathway 

should be consulted: for example, the US EPA’s 2002 Draft Guidance for Evaluating the Vapor 

Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Soil Vapor Intrusion 

Guidance.  For the purpose of calculating the NMED SSLs, VOCs are considered those 

chemicals having a Henry’s Law constant greater than 1E-05 atm-m
3
/mole and a molecular 

weight less than 200 g/mole. 

Inhalation of contaminants via inhalation of fugitive dusts is assessed using a PEF that relates the 

contaminant concentration in soil/sediment with the concentration of respirable particles in the 

air due to fugitive dust emissions.  It is important to note that the PEF used to address residential 

and commercial/industrial exposures evaluates only windborne dust emissions and does not 

consider emissions from traffic or other forms of mechanical disturbance which could lead to a 

greater level of exposure.  The PEF used to address construction worker exposures evaluates 

windborne dust emissions and emissions from vehicle traffic associated with construction 

activities.  Therefore, the fugitive dust pathway should be considered carefully when developing 

the CSM at sites where receptors may be exposed to fugitive dusts by other mechanisms.  The 

development of the PEF for both residential and non-residential land uses is discussed further in 

Section 3.3. 
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2.2 Residential land uses 

Residential exposures are assessed based on child and adult receptors.  As discussed below, the 

child forms the basis for evaluation of noncarcinogenic effects incurred under residential 

exposures, while carcinogenic responses are modeled based upon age-adjusted values to account 

for exposures averaged over a lifetime.  Under most circumstances, onsite residential receptors 

are expected to be the most conservative receptor basis for risk assessment purposes due to the 

assumption that exposure occurs 24 hours a day, 350 days per year, extending over a 30-year 

exposure duration.  Table 2-3 provides a summary of the exposure characteristics and parameters 

associated with a residential land use receptor. 

Table 2-3.  Summary of the Residential Land Use Receptors 

 

Exposure Characteristics  Substantial soil exposure (esp. 

children) 

 High soil ingestion rate (esp. 

children) 

 Significant time spent indoors 

 Long-term exposure 

 Surface and subsurface soil 

exposure (0-10 feet below 

ground surface, bgs) 

Default Exposure Parameters 

Exposure frequency (days/yr) 350 

Exposure duration (yr) 6 (child) 

24 (adult) 

Soil ingestion rate (mg/day) 200 (child) 

100 (adult) 

Body Weight (kg) 15 (child) 

70 (adult) 

Skin surface area exposed (cm
2
) 2,800 (child) 

5,700 (adult) 

Skin-soil adherence factor 

(mg/cm
2
) 

0.2 (child) 

0.07 (adult) 

 

2.2.1 Residential Receptors 

A residential receptor is assumed to be a long-term receptor occupying a dwelling within the site 

boundaries and thus is exposed to contaminants 24 hours per day, and is assumed to live at the 

site for 30 years (representing the 90
th

 percentile of the length of time someone lives in a single 

location), remaining onsite for 350 days per year.  Exposure to soil (to depths of zero to 10 feet 

below ground surface) is expected to occur during home maintenance activities, yard work and 

landscaping, and outdoor play activities.  The SSLs do not take into consideration ingestion of 

homegrown produce/meat/dairy or inhalation of volatiles migrating indoors via vapor intrusion.  
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If these pathways are complete, analysis of risks resulting from these additional exposure 

pathways must be determined and added to the risks determined using the SSL screen. 

Contaminant intake is assumed to occur via three exposure pathways – direct ingestion, dermal 

absorption, and inhalation of volatiles and fugitive dusts.  For the residential scenario, both adult 

and child receptors were evaluated because children often exhibit behavior (e.g., greater hand-to-

mouth contact) that can result in greater exposure to soils than those associated with a typical 

adult.  In addition, children also have a lower overall body weight relative to the predicted 

intake.   

Equations 1 and 2 are used to calculate cumulative SSLs for a residential receptor exposed to 

non-carcinogenic and carcinogenic contaminants via all three exposure pathways (ingestion of 

soil, inhalation of soil, and dermal contact with soil).  Default exposure parameters are provided 

for use when site-specific data are not available.   

 

Equation 1 

Combined Exposures to Noncarcinogenic Contaminants in Soil,  

Residential Scenario 
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Combined Exposures: 

 

dermalinhoral

res

CCC

SSL
111

1



  

 
Parameter Definition (units) Default 
Coral Contaminant concentration via oral ingestion (mg/kg) Chemical-specific 

Cdermal Contaminant concentration via dermal adsorption 

(mg/kg) 
Chemical-specific 

Cinh Contaminant concentration via inhalation (mg/kg) Chemical-specific 

SSLres Soil screening level, all pathways (mg/kg) Chemical-specific 

THQ Target hazard quotient 1 

BWc Body weight, child (kg) 15 
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ATr Averaging time, noncarcinogens (days) EDc x 365 

EFr Exposure frequency, resident (day/yr) 350 

EDc Exposure duration, child (years) 6 

ETrs Exposure time, resident (hour/day x day/hour) 1 

IRSc Soil ingestion rate, child (mg/day) 200 

RfDo Oral reference dose (mg/kg-day) Chemical-specific 

SAc Dermal surface area, child (cm
2
/day) 2,800 

AFc Soil adherence factor, child (mg/cm
2
) 0.2 

GIABS Fraction absorbed in gastrointestinal tract (unitless) Chemical-specific 

ABSd Skin absorption factor (unitless) Chemical-specific 

RfC Inhalation reference concentration (mg/m
3
) Chemical-specific 

10
-6

 Unit conversion factor (kg)/mg 10
-6

 

VFs Volatilization factor for soil (m
3
/kg) See Equation 22 

PEFw Particulate emission factor (m
3
/kg) See Equation 24 

 

 

Equation 2 

Combined Exposures to Carcinogenic Contaminants in Soil, 

Residential Scenario 
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Combined Exposures: 

 

dermalinhoral

res

CCC

SSL
111

1



  

 
Parameter Definition (units) Default 
Coral Contaminant concentration via oral ingestion (mg/kg) Chemical-specific 

Cdermal Contaminant concentration via dermal adsorption 

(mg/kg) 
Chemical-specific 

Cinh Contaminant concentration via inhalation (mg/kg) Chemical-specific 

SSLres Soil screening level, all pathways (mg/kg) Chemical-specific 

TR Target cancer risk 1E-05 

ATr Averaging time, carcinogens (days) 25,550 

EFr Exposure frequency, resident (day/yr) 350 
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IFSadj Age-adjusted soil ingestion factor ([mg-yr]/[kg-day]) 

(See Equation 3) 

114 

CSFo Oral cancer slope factor (mg/kg-day
)-1

 Chemical-specific 

SFSadj Age-adjusted dermal factor ([mg-yr]/[kg-day]) 

(See Equation 4) 

361 

ABSd Skin absorption factor (unitless) Chemical-specific 

1000 Unit conversion factor (µg/mg) 1000 

IUR Inhalation unit risk (µg/m
3
)

-1
 Chemical-specific 

EDr Exposure duration, resident (years) 30 

ETrs Exposure time, resident (hour/day x day/hour) 1 

10
-6

 Unit conversion factor (kg/mg) 10
-6

 

   

GIABS Fraction absorbed in gastrointestinal tract (unitless) Chemical-specific 

VFs Volatilization factor for soil (m
3
/kg) See Equation 22 

PEFw Particulate emission factor (m
3
/kg) See Equation 24 

Noncarcinogenic contaminants are evaluated based solely on childhood exposures using 

Equation 1.  By combining the higher contaminant intake rates with the lower relative body 

weight, “childhood only” exposures lead to a lower, or more conservative, risk-based 

concentration compared to an adult-only exposure.  In addition, this approach is considered 

conservative because it combines the higher 6-year exposure for children with chronic toxicity 

criteria.   

Unlike non-carcinogens, the duration of exposure to carcinogens is averaged over the lifetime of 

the receptor because of the assumption that cancer may develop even after actual exposure has 

ceased.  As a result, the total dose received is averaged over a lifetime of 70 years.  In addition, 

to be protective of exposures in a residential setting, the carcinogenic exposure parameter values 

are age-adjusted to account for exposures incurred in children (1-6 years of age) and adults (7-31 

years of age).  Carcinogenic exposures are age-adjusted to account for the physiological 

differences between children and adults as well as behavioral differences that result in markedly 

different relative rates of exposure.  Equations 3 and 4 are used to calculate age-adjusted 

ingestion, dermal and inhalation factors which account for the differences in soil ingestion rate, 

skin surface area, soil adherence factors, inhalation rate, and body weight for children versus 

adults.  The age-adjusted factors calculated using these equations are applied in Equation 2 to 

develop generic NMED SSLs for carcinogenic effects. 

 

Equation 3 

Calculation of Age-Adjusted Soil Ingestion Factor 
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Parameter Definition (units) Default 
IFSadj Age-adjusted soil ingestion factor for carcinogens [(mg-

yr)/(kg-day)] 

114 

EDc Exposure duration, child (years) 6 

IRSc Soil ingestion rate, child (mg/day) 200 
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BWc Body weight, child (kg) 15 

EDr Exposure duration, resident (years) 30 

IRSa Soil ingestion rate, adult (mg/day) 100 

BWa Body weight, adult (kg) 70 

 

Equation 4  

Calculation of Age-Adjusted Soil Dermal Factor 
 

 
SFS

ED AF SA

BW

ED ED AF SA

BWadj

c c c
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Parameter Definition (units) Default 
SFSadj Age-adjusted dermal factor for carcinogens [(mg-yr)/(kg-

day)] 

361 

EDc Exposure duration, child (years) 6 

AFc Soil adherence factor, child (mg/cm
2
) 0.2 

SAc Dermal surface area, child (cm
2
/day) 2,800 

BWc Body weight, child (kg) 15 

EDr Exposure duration, resident (years) 30 

AFa Soil adherence factor, adult (mg/cm
2
) 0.07 

SAa Dermal surface area, adult (cm
2
/day) 5,700 

BWa Body weight, adult (kg) 70 

Equations 1 and 2 are appropriate for all chemcials with the exception of vinyl chloride and those 

carcinogens exhibiting mutegenic toxicity.  For vinyl chloride, the US EPA IRIS database 

provides cancer slope factors for both a child and an adult.  The child-based cancer slope factor 

takes into consideration potential risks during the developmental stages of childhood and thus is 

more protective than the adult cancer slope factor.  The equations used to derive the SSLs for 

vinyl chloride incorporate age adjustments for exposure and are presented in Equation 5.  As 

vinyl chloride does not have an adsorption factor, dermal risks are not assessed. 
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Equation 5  

Combined SSL for Vinyl Chloride 

Residential Scenario 
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Combined Exposures: 
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Parameter Definition (units) Default 
Cvc-oral Contaminant concentration (mg/kg) Chemical-specific 

Cvc-inh Contaminant concentration (mg/kg) Chemical-specific 

Cres-vc Combined SSL for vinyl chloride (mg/kg) Chemical-specific 

TR Target cancer risk 1E-05 

BWc Body weight, child (kg) 15 

AT Averaging time, carcinogens (days) 25,550 

EFr Exposure frequency, resident (day/yr) 350 

IFSadj Age-adjusted soil ingestion factor ([mg-yr]/[kg-day]) 

(See Equation 3) 

114 

CSFo Oral cancer slope factor (mg/kg-day)
-1

 Chemical-specific 

IRSc Child soil ingestion factor (mg/day) 200 

10
-6

 Unit conversion factor (kg/mg) 10
-6

 

IUR Inhalation unit risk (µg/m
3
)

-1
 Chemical-specific 

EFr Exposure frequency, resident (day/yr) 350 

ED Exposure duration (yr) 30 

ETrs Exposure time (hour/day x day/hour) 1 

1000 Conversion factor (µg/mg) 1000 

VF Volatilization factor for soil (m
3
/kg) See Equation 22 

 

Equations 6 through 11 show the derivation of the SSLs for carcinogenic chemicals exhibiting 

mutagenic properties.  Mutagenicity is only assessed for the residential scenario. 

 



Risk Assessment Guidance for Investigations and Remediation 

Volume I 

February 2012 

16 

Equation 6 

SSL for Ingestion of Soil- Mutagens 
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Parameter Definition (units) Default 
Cmu-oral Contaminant concentration (mg/kg) Chemical-specific 

TR Target cancer risk 1E-05 

ATr Averaging time, carcinogens (days) 25,550 

CSFo Oral cancer slope factor (mg/kg-day
)-1

 Chemical-specific 

EFr Exposure frequency, resident (day/yr) 350 

IFSMadj Age-adjusted soil ingestion rate (mg-yr/kg-day) (See 

Equation 7) 

489.5 

10
-6

 Conversion factor (kg/mg) 10
-6

 

 

 

Equation 7 

Calculation of Age-Adjusted Soil Ingestion Factor, Mutagens 
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Parameter Definition (units) Default 
IFSMadj Age-adjusted soil ingestion factor for mutagens [(mg-

yr)/(kg-day)] 

489.5 

ED0-2 Exposure duration, child (years) 2 

ED2-6 Exposure duration, child (years) 4 

ED6-16 Exposure duration, adult (years) 10 

ED16-30 Exposure duration, adult (years) 24 

IRSc Soil ingestion rate, child (mg/day) 200 

IRSa Soil ingestion rate, adult (mg/day) 100 

BWc Body weight, child (kg) 15 

BWa Body weight, adult (kg) 70 

BWa Body weight, adult (kg) 70 
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Equation 8 

SSL for Inhalation of Soil- Mutagens 
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Parameter Definition (units) Default 
Cmu-inh Contaminant concentration (mg/kg) Chemical-specific 

TR Target cancer risk 1E-05 

ATr Averaging time, carcinogens (days) 25,550 

IUR Inhalation Unit Risk (µg/m
3
)

-1
 Chemical-specific 

EFr Exposure frequency, resident (day/yr) 350 

ED Exposure duration (yr) 

ED0-2 

ED2-6 

ED6-16 

ED16-30 

 

2 

4 

10 

14 

ETrs Exposure time (hour/day x day/hour) 1 

1000 Conversion factor (µg/mg) 1000 

VFs Volatilization factor for soil (m
3
/kg) See Equation 22 

PEFw Particulate emission factor (m
3
/kg) See Equation 24 

 

Equation 9 

SSL for Dermal Contract with Soil- Mutagens 
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Parameter Definition (units) Default 
Cmu-dermal Contaminant concentration (mg/kg) Chemical-specific 

TR Target cancer risk 1E-05 

ATr Averaging time, carcinogens (days) 25,550 

CFSo Oral cancer slope factor (mg/kg-day
)-1

 Chemical-specific 

GIABS Fraction absorbed in gastrointestinal tract (unitless) Chemical-specific 

EFr Exposure frequency, resident (day/yr) 350 

DFSMadj Age-adjusted soil contact factor (mg-yr/kg-day) 

(See Equation 10) 

1445 

 

ABSd Skin absorption factor (unitless) Chemical-specific 

10
-6

 Conversion factor (kg/mg) 10
-6
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Equation 10 

Calculation of Age-Adjusted Soil Contact Factor, Mutagens 
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Parameter Definition (units) Default 
DFSMadj Age-adjusted soil contact factor for mutagens [(mg-yr)/(kg-

day)] 

1445 

ED0-2 Exposure duration, child (years) 2 

ED2-6 Exposure duration, child (years) 4 

ED6-16 Exposure duration, adult (years) 10 

ED16-30 Exposure duration, adult (years) 14 

AFc Soil adherence factor, child (mg/cm
2
) 0.02 

AFa Soil adherence factor, adult (mg/ cm
2
) 0.07 

SAc Exposed skin area, child, (cm
2
/day) 2800 

SAa Exposed skin area, adult, (cm
2
/day) 5700 

BWc Body weight, child (kg) 15 

BWa Body weight, adult (kg) 70 

 

The overall SSL for the residential scenario for mutagens is determined following Equation 11.   

 

Equation 11 

Determination of the Combined SSL 

Mutagens 
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Parameter Definition (units) Default 
SSLres-mu Cumulative SSL for mutagens (mg/kg) Chemical-specific 

Cmu-oral Concentration from soil ingestion (mg/kg) (See 

Equation 6) 

Receptor-specific 

Cmu-inh Concentration from inhalation (mg/kg) (See 

Equation 8) 

Receptor-specific 

Cmu-dermal Concentration from dermal exposure (mg/kg) (See 

Equation 9) 

Receptor-specific 

 

2.3 Non-residential land uses 

Non-residential land uses encompass all commercial and industrial land uses and focus on two 

very different receptors – a commercial/industrial worker and a construction worker.  Unlike 

those calculated for residential land-uses, NMED SSLs for non-residential land uses are based 

solely on exposures to adults.  Consequently, exposures to carcinogens are not age-adjusted.  

Due to the wide range of activities and exposure levels a non-residential receptor may be 
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exposed to during various work-related activities, it is important to ensure that the default 

exposure parameters are representative of site-specific conditions.  Table 2-4 provides a 

summary of the exposure characteristics and parameters for non-residential land use receptors. 

 

Table 2-4.  Summary of Non-Residential Land Use Receptors 

 

Receptor Commercial/Industria

l Worker 

Construction Worker 

Exposure Characteristics  Substantial soil 

exposures 

 High soil ingestion 

rate 

 Long-term exposure 

 Exposure to surface 

and shallow subsurface 

soils (0-1 foot bgs) 

 Adult-only exposure 

 Exposed during 

construction activities 

only 

 Short-term exposure 

 Very high soil ingestion 

and dust inhalation rates 

 Exposure to surface and 

subsurface soils (0-10 feet 

bgs) 

Default Exposure Parameters 

Exposure frequency (days/yr) 225 250 

Exposure duration (yr) 25 1 

Soil ingestion rate (mg/day) 100 330 

Body Weight (kg) 70 70 

Skin surface area exposed (cm
2
) 3,300 3,300 

Skin-soil adherence factor (mg/ cm
2
) 0.2 0.3 

 

2.3.1 Commercial/Industrial Worker 

The commercial/industrial scenario is considered representative of on-site workers who spend all 

or most of their workday outdoors.  A commercial/industrial worker is assumed to be a long-term 

receptor exposed during the course of a work day as either (1) a full time employee of a company 

operating on-site who spends most of the work day conducting maintenance or manual labor 

activities outdoors or (2) a worker who is assumed to regularly perform grounds-keeping 

activities as part of his/her daily responsibilities.  Exposure to surface and shallow subsurface 

soils (i.e., at depths of zero to 1 ft below ground surface) is expected to occur during moderate 

digging associated with routine maintenance and grounds-keeping activities.  A 

commercial/industrial receptor is expected to be the most highly exposed receptor in the outdoor 

environment under generic or day-to-day commercial/industrial conditions.  Thus, the screening 

levels for this receptor are expected to be protective of other reasonably anticipated indoor and 

outdoor workers at a commercial/industrial facility.  However, screening levels developed for the 

commercial/industrial worker may not be protective of a construction worker due to the latter’s 

increased soil contact rate during construction activities.  In addition, the SSLs for the 

commercial/industrial worker do not account for inhalation of volatiles indoors via vapor 

intrusion.   



Risk Assessment Guidance for Investigations and Remediation 

Volume I 

February 2012 

20 

Equations 12 and 13 were used to develop generic SSLs for cumulative exposure to carcinogenic 

and non-carcinogenic contaminants by all exposure pathways.  Default exposure parameters (US 

EPA 2002a) are provided and were used in calculating the NMED SSLs. 

 

Equation 12 

Combined Exposures to Carcinogenic Contaminants in Soil 

Commercial/Industrial Scenario 
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Combined Exposures: 
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Parameter Definition (units) Default 
CCI-oral Contaminant concentration via oral ingestion (mg/kg) Chemical-specific 

CCI-dermal Contaminant concentration via dermal adsorption (mg/kg) Chemical-specific 

CCI-inh Contaminant concentration via inhalation (mg/kg) Chemical-specific 

SSLCI Contaminant concentration, all pathways (mg/kg) Chemical-specific 

TR Target Risk 1E-05 

BWCI Body weight, adult (kg) 70 

ATCI Averaging time, carcinogens (days) 25,550 

EFCI Exposure frequency, commercial/industrial (day/yr) 225 

EDCI Exposure duration, commercial/industrial (years) 25 

IRCI Soil ingestion rate, commercial/industrial (mg/day) 100 

CSFo Oral cancer slope factor (mg/kg-day)
-1

 Chemical-specific 

SACI Dermal surface area, commercial/industrial (cm
2
/day) 3,300 

AFCI Soil adherence factor, commercial/industrial (mg/cm
2
) 0.2 

ABSd Skin absorption factor (unitless) Chemical-specific 
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ETCI Exposure time, commercial/industrial (8 hours/per 24 

hours) 

0.33 

IUR Inhalation unit risk (µg/m
3
)

-1
 Chemical-specific 

1000 Unit conversion (µg/mg) 1000 

VFs Volatilization factor for soil (m
3
/kg) See Equation 22 

PEFw Particulate emission factor (m
3
/kg) See Equation 24 

 

Equation 13 

Combined Exposures to Noncarcinogenic Contaminants in Soil 

Commercial/Industrial Scenario 
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Parameter Definition (units) Default 
CCI-oral Contaminant concentration via oral ingestion (mg/kg) Chemical-specific 

CCI-dermal Contaminant concentration via dermal adsorption (mg/kg) Chemical-specific 

CCI-inh Contaminant concentration via inhalation (mg/kg) Chemical-specific 

SSLCI Soil screening level, all pathways (mg/kg) Chemical-specific 

THQ Target hazard quotient 1 

BWa Body weight, adult (kg) 70 

ATCI Averaging time, noncarcinogens (days) ED x 365 

EFCI Exposure frequency, commercial/industrial (day/yr) 225 

EDCI Exposure duration, commercial/industrial (years) 25 

IRCI Soil ingestion rate, commercial/industrial (mg/day) 100 

10
-6

 Unit conversion factor (kg/mg) 10
-6

 



Risk Assessment Guidance for Investigations and Remediation 

Volume I 

February 2012 

22 

RfDo Oral reference dose (mg/kg-day) Chemical-specific 

SACI Dermal surface area, commercial/industrial (cm
2
/day) 3,300 

AFCI Soil adherence factor, commercial/industrial (mg/cm
2
) 0.2 

GIABS Fraction absorbed in gastrointestinal tract (unitless) Chemical-specific 

ABSd Skin absorption factor (unitless) Chemical-specific 

ETCI Exposure time(8 hours/day per 1 day/24 hour) 0.33 

RfC Reference concentration (mg/m
3
) Chemical-specific 

VFs Volatilization factor for soil (m
3
/kg) See Equation 22 

PEFw Particulate emission factor (m
3
/kg) See Equation 24 

 

2.3.2 Construction Worker 

A construction worker is assumed to be a receptor that is exposed to contaminated soil during the 

work day for the duration of a single on-site construction project.  If multiple construction 

projects are anticipated, it is assumed that different workers will be employed for each project.  

The activities for this receptor typically involve substantial exposures to surface and subsurface 

soils (i.e., at depths of zero to 10 feet below ground surface) during excavation, maintenance and 

building construction projects (intrusive operations).  A construction worker is assumed to be 

exposed to contaminants via the following pathways: incidental soil ingestion, dermal contact 

with soil, and inhalation of contaminated outdoor air (volatile and particulate emissions).  While 

a construction worker receptor is assumed to have a higher soil ingestion rate than a 

commercial/industrial worker due to the type of activities performed during construction 

projects, the exposure frequency and duration are assumed to be significantly shorter due to the 

short-term nature of construction projects.  However, chronic toxicity information was used 

when developing screening levels for a construction worker receptor.  This approach is 

significantly more conservative than using sub-chronic toxicity data because it combines the 

higher soil exposures for construction workers with chronic toxicity criteria.  Equations 14 and 

15 were used to develop generic SSLs for cumulative exposure to carcinogenic and non-

carcinogenic contaminants by all exposure pathways for a construction worker.  Default 

exposure parameters (US EPA 2002a) are provided and were used in calculating the NMED 

SSLs.   
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Equation 14 

Combined Exposures to Carcinogenic Contaminants in Soil 

Construction Worker Scenarios 
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Parameter Definition (units) Default 
CCW-oral Contaminant concentration via oral ingestion (mg/kg) Chemical-specific 

CCW-dermal Contaminant concentration via dermal adsorption (mg/kg) Chemical-specific 

CCW-inh Contaminant concentration via inhalation (mg/kg) Chemical-specific 

SSLCW Contaminant concentration, all pathways (mg/kg) Chemical-specific 

TR Target Risk 1E-05 

BWCW Body weight, adult (kg) 70 

ATCW Averaging time, carcinogens (days) 365 

EFCW Exposure frequency, construction worker (day/yr) 250 

EDCW Exposure duration, construction worker (years) 1 

IRCW Soil ingestion rate, construction worker (mg/day) 330 

CSFo Oral cancer slope factor (mg/kg-day)
-1

 Chemical-specific 

SACW Dermal surface area, construction worker (cm
2
/day) 3,300 

AFCW Soil adherence factor, construction worker (mg/cm
2
) 0.3 

ABSd Skin absorption factor (unitless) Chemical-specific 

ETCW Exposure time, construction worker (8 hours/day per 1 

day/24 hours) 

0.33 

IUR Inhalation unit risk (µg/m
3
)

-1
 Chemical-specific 

1000 Unit conversion (µg/mg) 1000 

VFcw Volatilization factor for soil (m
3
/kg) See Equation 22 

PEFcw Particulate emission factor (m
3
/kg) See Equation 25 
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Equation 15 

Combined Exposures to Noncarcinogenic Contaminants in Soil 

Construction Worker Scenario 
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Parameter Definition (units) Default 
CCW-oral Contaminant concentration via oral ingestion (mg/kg) Chemical-specific 

CCW-dermal Contaminant concentration via dermal adsorption (mg/kg) Chemical-specific 

CCW-inh Contaminant concentration via inhalation (mg/kg) Chemical-specific 

SSLCW Soil screening level, all pathways (mg/kg) Chemical-specific 

THQ Target hazard quotient 1 

BWcw Body weight, adult (kg) 70 

ATCW Averaging time, noncarcinogens (days) ED x 365 

EFCW Exposure frequency, construction worker (day/yr) 250 

EDCW Exposure duration, construction worker (years) 1 

IRCW Soil ingestion rate, construction worker (mg/day) 330 

10
-6

 Unit conversion factor (kg/mg) 10
-6

 

RfDo Oral reference dose (mg/kg-day) Chemical-specific 

SACW Dermal surface area, construction worker (cm
2
/day) 3,300 

AFCW Soil adherence factor, construction worker (mg/cm
2
) 0.3 

GIABS Fraction absorbed in gastrointestinal tract (unitless) Chemical-specific 

ABSd Skin absorption factor (unitless) Chemical-specific 

ETCW Exposure time(8 hours/day per 1 day/24 hour) 0.33 

RfC Reference concentration (mg/m
3
) Chemical-specific 

VFcw Volatilization factor for soil (m
3
/kg) See Equation 22 

PEFcw Particulate emission factor (m
3
/kg) See Equation 25 



Risk Assessment Guidance for Investigations and Remediation 

Volume I 

February 2012 

25 

2.3.3 Alternative Evaluation for Lead 

Exposure to lead can result in neurotoxic and developmental effects.  The primary receptors of 

concern are children, whose nervous systems are still undergoing development and who also 

exhibit behavioral tendencies that increase their likelihood of exposure (e.g., pica).  These effects 

may occur at exposures so low that they may be considered to have no threshold, and are 

evaluated based on a blood lead level (rather than the external dose as reflected the RfD/RfC 

methodology).  Therefore, US EPA views it to be inappropriate to develop noncarcinogenic 

“safe” exposure levels (i.e., RfDs) for lead.  Instead, US EPA’s lead assessment workgroup has 

recommended the use of the IEUBK model that relates measured lead concentrations in 

environmental media with an estimated blood-lead level (US EPA 1994 and 1998b).  The model 

is used to calculate a blood lead level in children when evaluating residential land use and in 

adults (based on a pregnant mother’s capacity to contribute to fetal blood lead levels), or when 

evaluating occupational scenarios at sites where access by children is reliably restricted.  The 

NMED SSLs presented in Appendix A include values for lead that were calculated by using the 

IEUBK to back-calculate a soil concentration for each receptor that would not result in an 

estimated blood-lead concentration of 10 micrograms per deciliter (g/dL) or greater (residential 

adult of 400 mg/kg and industrial and construction worker of 800 mg/kg). 

 

2.4 Tap Water Screening Levels 

 

Exposure to contaminants can occur through the ingestion of domestic/household water and 

inhalation of volatiles in domestic/household water. The calculations of the NMED tap water 

screening levels for domestic water are based upon the methodology presented in RAGS, part B 

(US EPA 1991).  The screening levels are based upon ingestion and inhalation of contaminants 

in water.  Although exposure to contaminants could occur through dermal contact with 

domestic/household water, exposure to contaminants in water is primarily due to ingestion and 

inhalation.  Therefore, dermal contact with water was not included in the calculation of the tap 

water screening levels (SLs).  If it is determined that dermal exposure to water at the site being 

evaluated is a significant exposure pathway, then dermal contact with water should be evaluated 

further using methods outlined in RAGS, Part E (US EPA, 2004).  While ingestion is for all 

chemicals, inhalation of volatiles from water was considered for those chemicals with a 

minimum Henry’s Law constant of 1E-05 atm-m
3
/mole and with a maximum molecular weight 

of 200 g/mole.  To address the groundwater-to-air pathways, the tap water screening levels 

incorporate a volatilization factor (K) of 0.5 L/m
3
 for volatile contaminants (US EPA, 1991); this 

derived value defines the relationship between the concentration of a contaminant in household 

water and the average concentration of the volatilized contaminant in air as a result of all uses of 

household water (i.e., showering, laundering, dish washing).  

 

As ingestion and inhalation rates may be different for children and adults, carcinogenic risks 

were calculated using age-adjusted factors, which were obtained from RAGS, Part B (US EPA 

1991).  Equations 16 through 18 show how SLs for carcinogenic and non-carcinogenic 

contaminants were developed.  Similar to soil, separate equations are used for vinyl chloride 

(Equation 19) and carcinogens exhibiting mutagenic toxicity (Equation 20). 
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Equation 16 

Ingestion and Inhalation Exposures to Carcinogenic Contaminants in Tap Water 

Residential Scenario 
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Parameter Definition (units) Default 
Coral Contaminant concentration, ingestion (μg/L) Chemical-specific 

Cihal Contaminant concentration, inhalation (μg/L) Chemical-specific 

SSLtap Tap water screening level (μg/L) Chemical-specific 

TR Target risk 1E-05 

ATr Averaging time, carcinogens (days) 25,550 

EFr Exposure frequency, resident (day/yr) 350 

1000 Unit conversion (µg/mg) 1000 

IFWadj Age-adjusted water ingestion rate, resident (L-yr/kg-day) 

(See Equation 17) 

1.086 

CSFo Oral cancer slope factor (mg/kg-day)
-1

 Chemical-specific 

EDr Exposure duration (years) 30 

ETrw Exposure time (24 hours/day per 1day/24 hours) 1 

IUR Inhalation unit risk (µg/m
3
)

-1
 Chemical-specific 

K Andelman volatilization factor (L/m
3
) 0.5 
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Equation 17 

Calculation of Age-Adjusted Tap Water Ingestion Factor 
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Parameter Definition (units) Default 
IFWadj Age-adjusted water ingestion factor for carcinogens [(L-

yr)/(kg-day)] 

1.086 

EDc Exposure duration, child (years) 6 

IRWc Water ingestion rate, child (L/day) 1 

BWc Body weight, child (kg) 15 

EDr-c Exposure duration, resident minus child (years) 24 

IRWa Water ingestion rate, adult (L/day) 2 

BWa Body weight, adult (kg) 70 

 

Equation 18 

Ingestion and Inhalation Exposures to Noncarcinogenic Contaminants in Tap Water 

Residential Scenario 
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Parameter Definition (units) Default 
Coral Contaminant concentration, ingestion (μg/L) Chemical-specific 

Cinl Contaminant concentration, inhalation (μg/L) Chemical-specific 

SSLtap Tap water screening level (μg/L) Chemical-specific 

THQ Target hazard quotient 1 

BWa Body weight, adult (kg) 70 

ATr Averaging time, noncarcinogens (days) EDr x 365 

1000 Unit conversion (µg/mg) 1000 

EFr Exposure frequency, resident (day/yr) 350 

EDr Exposure duration, resident (years) 30 
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IRWa Water ingestion rate, resident (L/day) 2 

RfDo Oral reference dose(mg/kg-day) Chemical-specific 

ETrw Exposure time (24 hours/day per 1day/24 hours) 1 

RfC Reference concentration ((mg/m
3
) Chemical-specific 

K Andelman volatilization factor (L/m
3
) 0.5 

 

 

Equation 19 

Ingestion and Inhalation Exposures to Vinyl Chloride in Tap Water 

Residential Scenario 
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Parameter Definition (units) Default 
Coral Contaminant concentration, ingestion (μg/L) Chemical-specific 

Cihal Contaminant concentration, inhalation (μg/L) Chemical-specific 

SSLtap Tap water screening level (μg/L) Chemical-specific 

TR Target risk 1E-05 

AT Averaging time, carcinogens (days) 25,550 

EFr Exposure frequency, resident (day/yr) 350 

0.001 Unit conversion (mg/µg) 0.001 

IFWadj Age-adjusted water ingestion rate, resident (L-yr/kg-day) 

(See Equation 17) 

1.086 

IRWc Child water ingestion rate, resident (L/day)  1 

CSFo Oral cancer slope factor (mg/kg-day)
-1

 Chemical-specific 

EDr Exposure duration (years) 30 

ETrw Exposure time (24 hours/day per 1day/24 hours) 1 

IUR Inhalation unit risk (µg/m
3
)

-1
 Chemical-specific 

K Andelman volatilization factor (L/m
3
) 0.5 
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Equation 20 

SL for Tap Water, Residential Exposure – Mutagens 
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Parameter Definition (units) Default 
Cmu-oral Contaminant concentration, ingestion (μg/kg) Chemical-specific 

Cmu-inh Contaminant concentration, inhalation (μg/kg) Chemical-specific 

SSLtap-mu Tap water screening level (μg/L) Chemical-specific 

TR Target cancer risk 1E-05 

ATr Averaging time, carcinogens (days) 25,550 

CSFo Oral cancer slope factor (mg/kg-day
)-1

 Chemical-specific 

EFr Exposure frequency, resident (day/yr) 350 

ETrw Exposure time (24 hours/day per 1day/24 hours) 1 

K Andelman volatilization factor (L/m
3
) 0.5 

IFWMadj Age-adjusted water ingestion rate (L-yr/kg-day) (See 

Equation 21) 

3.39 

1000 Conversion factor (μg/mg) 1000 

ED0-2 Exposure duration, child (years) 2 

ED2-6 Exposure duration, child (years) 4 

ED6-16 Exposure duration, adult (years) 10 

ED16-30 Exposure duration, adult (years) 14 

IUR Inhalation unit risk (μg/m
3
)

-1
 Chemical-specific 
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Equation 21 

Calculation of Age-Adjusted Tap Water Ingestion Factor, Mutagens 
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Parameter Definition (units) Default 
IFWMadj Age-adjusted water ingestion factor for mutagens [(L-

yr)/(kg-day)] 

3.39 

ED0-2 Exposure duration, child (years) 2 

ED2-6 Exposure duration, child (years) 4 

ED6-16 Exposure duration, adult (years) 10 

ED16-30 Exposure duration, adult (years) 14 

IRWc Water ingestion rate, child (L/day) 1 

IRWa Water ingestion rate, adult (L/day) 2 

BWc Body weight, child (kg) 15 

BWa Body weight, adult (kg) 70 

 

2.5 Site Assessment and Characterization 

The Site Assessment/Site Characterization phase is intended to provide additional spatial and 

contextual information about the site, which may be used to determine if there is any reason to 

believe that receptors and/or complete exposure pathways may exist at or in the locality of the 

site where a release of hazardous waste/constituents has occurred.  In addition, the site 

assessment phase serves as the initial information gathering phase to determine whether potential 

exposures are sufficiently similar to those upon which the NMED SSLs are predicated to support 

comparison.  Finally, this phase can help to identify sites in need of a more detailed assessment 

of potential risk.  A CSM providing a list of the potentially exposed receptors and potentially 

complete exposure pathways in the scoping report is used to determine whether further 

assessment (i.e., a screening level assessment) and/or interim measures are required or whether 

the site poses minimal threat to human and ecological receptors at or near the site. 

The ultimate purpose of the site assessment phase is to address the question: Are exposure 

pathways complete with regard to contaminant contact by receptors?  A complete site assessment 

will consists of several steps: 

 Develop data quality objectives and conduct site sampling; 

 Identify preliminary COPCs; 

 Develop a preliminary site conceptual exposure model (SCEM); 

 Determine Exposure Intervals;  

 Compare maximum COPC concentrations for consideration of complete exposure 

pathways with SSLs;  

 Assess concentrations of essential nutrients; and   

 If the site maximums are above the SSLs, a Tier 2 approach may be deemed 

appropriate by NMED using the 95% upper confidence limit (UCL) value) for 

contaminant concentrations (or detection/quantitation limits for non-detect 

results). 
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2.5.1 Development of Data Quality Objectives 

Before any additional environmental samples are collected, data quality objectives (DQOs) 

should be developed.  The DQOs should address the qualitative and quantitative nature of the 

sampling data, in terms of relative quality and intent for use, to ensure that any data collected 

will be appropriate for the intended objective.  Development of the DQOs should consider not 

only precision, accuracy, representativeness, completeness, and comparability of the data, but 

also the sampling locations, types of laboratory analyses used, sensitivity of detection limits of 

the analytical techniques, the resulting data quality, and the employment of adequate quality 

assurance/quality control measures. 

 

2.5.2 Identification of COPCs 

COPCs are those substances (including transformation or breakdown compounds and companion 

products) likely to be present in environmental media affected by a release.  Identification of 

COPCs should begin with existing knowledge of the process, product, or waste from which the 

release originated.  For example, if facility operations deal primarily with pesticide 

manufacturing then pesticides should be considered COPCs.  Contaminants identified during 

current or previous site investigation activities should also be evaluated as COPCs.  A site-

specific COPC list for soil may be generated based on maximum detected (or, if deemed 

appropriate by NMED, the 95% UCL value) concentrations (US EPA 2002b) and a comparison 

of detection/quantitation limits for non-detect results to the NMED SSLs.  This list may be 

refined through a site-specific risk assessment.  Per US EPA guidance (US EPA 1989), if there is 

site history to indicate a chemical was potentially used/present at a site, and the chemical was 

detected in at least one sample, this chemical must be included as a COPC and evaluated in the 

screening assessment. 

 

For inorganics, a comparison of site concentrations to appropriate background concentrations 

may be conducted prior to evaluation against SSLs.  Those inorganics that are present at levels 

indicative of natural background may be eliminated as a COPC.  Comparison to background 

must be conducted following current US Guidance and outlined in this guidance.  The general 

process is a tiered approach. 

 

Step 1.  Compare the maximum detected site concentration to the site-specific background 

reference values (upper tolerance limit) determined for that site.  If the site 

maximum is less than the background reference value, it is assumed that the site 

concentrations are representative of background and the metal/inorganic is not 

retained as a COPC.  If there is no background value for a constituent, then it will be 

retained as a COPC. 

 

Step 2:  If the maximum site concentration is greater than the background reference value, 

then a two-sample hypothesis test should be used to compare the distributions of the 

site data to the distributions of background data to determine if site concentrations are 

elevated compared with background.  The most recent version of US EPA’s ProUCL 

statistical software will be used for hypothesis testing.  ProUCL will also be used to 

determine the most appropriate test (parametric or nonparametric) based on 

distribution of the data.  Appropriate methods in ProUCL will also be used to 
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compute site-to-background comparisons based on censored data sets containing non-

detect values. 

 

Note that the above two-sample test can only be used for site data-sets that have 

sufficient number of samples (i.e., n ≥ 8) and number of detections (i.e, ≥ 5 detected 

observations).  Site-to-background point-by-point comparisons will be conducted for 

site data sets containing fewer than eight samples and fewer than five detected 

observations.  As stated in the current version of ProUCL User’s Guide (US EPA, 

2010), hypothesis testing is only considered to be reliable with sufficient sample size 

(n ≥ 8) and frequency of detection (≥ 5 detected observations).  If there are not at least 

eight samples in the site data set and at least five detections, then the site maximum 

detected concentrations will be compared to the corresponding background value 

(i.e., 95% upper tolerance limit) as noted in Step 1 or additional data must be 

collected to conduct a two-tailed test. 

 

Step 3:  Additional lines of evidence may be used to justify exclusion of an inorganic as 

being site related, such as site history, number of non-detects, etc.  Comparison of site 

data to regional data (such as US Geological Survey (USGS) databases not specific to 

the site) is not an acceptable line of evidence. 

 

2.5.3 Development of a Preliminary Conceptual Site Model 

A CSM is a graphical representation of three-dimensional site conditions that conveys what is 

known or suspected, at a discrete point in time, about the site-specific sources, releases, release 

mechanisms, contaminant fate and transport, exposure routes, and potential receptors.  The CSM 

is generally documented by written descriptions and supported by maps, geological cross-

sections, tables, diagrams and other illustrations to communicate site conditions.  When 

preparing a CSM, the facility should decide the scope, quantity, and relevance of information to 

be included, balancing the need to present as complete a picture as possible to document current 

site conditions and justify risk management actions, with the need to keep the information 

focused and exclude extraneous data. 

As a final check, the CSM should answer the following questions: 

 Are there potential land uses present (now or in the foreseeable future) other than 

those covered by the SSLs? (refer to US EPA 1989). 

 Are there other likely human exposure pathways that were not considered in 

development of the SSLs (e.g. vapor intrusion, direct exposure to groundwater, local 

fish consumption, raising homegrown produce, beef, dairy, or other livestock)? (refer 

to US EPA 1989) 

 Are there potential ecological concerns? (Guidance for Assessing Ecological Risks 

Posed by Chemicals: Screening Level Ecological Risk Assessment; NMED 2000) 

 

If any conditions such as these exist, the SSLs may need to be adjusted to reflect this new 

information. 
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2.5.4 Determine Exposure Intervals 

 

Based on current and potential land-use scenarios, receptors for completed exposure pathways 

can be exposed to varying depths of soil, or soil exposure intervals.  Per US EPA (US EPA 

1989), depth of samples should be considered and surface soils should be evaluated separately 

from subsurface soils due to possible differences in exposure levels that would be encountered 

by different receptors.  Exposure intervals for each receptor are based on the types of activities in 

which each receptor is likely to be involved.  Default exposure intervals are summarized in Table 

2-5. 

 

It is assumed that commercial/industrial workers would only be exposed to surface soils (0-1 ft 

below ground surface).  As stated in Section 2.3.1, this receptor may be involved in moderate 

digging associated with routine maintenance and grounds keeping activities.  Therefore, COPC 

concentrations in soil in the surface soil interval (0-1 ft bgs) should be considered when 

evaluating exposure by a commercial/industrial worker receptor. 

 

As stated in Section 2.3.2, a construction worker is assumed to be exposed to surface and 

subsurface soils up to depths of 0-10 ft below ground surface.  Construction workers are 

involved in digging, excavation, maintenance and building construction projects and could be 

exposed to surface as well as subsurface soil.  Therefore, a soil exposure interval of 0-10 feet 

below ground surface should be considered when evaluating exposure to soil by a construction 

worker. 

 

Residents could be exposed to surface and subsurface soils during home maintenance activities, 

yard work, landscaping, and outdoor play activities.  Therefore, an exposure soil interval of 0-10 

ft below ground surface should be assumed when evaluating soil exposure by a residential 

receptor. 

 

Exposure to COPCs in soil by ecological receptors should be addressed separately in a tiered 

approach as outlined by NMED (NMED 2000).  However, a discussion of soil exposure intervals 

for ecological receptors is warranted here because ecological receptors are considered in the 

CSM and depending on the types of ecological receptors, there can be a differential in exposure 

levels due to soil exposure intervals.  Burrowing animals would be exposed to deeper soils, 

whereas all other animals would only be exposed to surface and shallow subsurface soils. 

Therefore, maximum concentrations of COPCs in soil 0-10 ft below ground surface should be 

assessed for burrowing animals.  Maximum COPC concentrations in soil 0-5 ft below ground 

surface should be assessed for all other animals.   

 

  



Risk Assessment Guidance for Investigations and Remediation 

Volume I 

February 2012 

34 

Table 2-5.  Soil Exposure Intervals 

 

Receptor Exposure Intervals (Soil) 

Resident (adult and child) 0 – 10 ft bgs 

Commercial/Industrial Worker 0 – 1 ft bgs 

Construction Worker 0 – 10 ft bgs 

Vapor Intrusion  Depth of maximum detection 

Ecological Receptors (non-burrowing) 0 – 5 ft bgs 

Ecological Receptors (burrowing) 0 – 10 ft bgs 

 

2.5.5 Compare COPC Maximum Concentrations with SSLs 

 

The final step in the site assessment phase is to compare maximum detected COPC 

concentrations in soil with SSLs based on the complete exposure pathways identified by the 

preliminary CSM and assessing total risk/hazard from all constituents (Refer to Section 5).  

These concentrations should also be compared against the SSL leaching values to determine 

which contaminants present in soil have the capacity to leach to underlying groundwater and 

impact these resources adversely.  As stated earlier, those contaminants exhibiting concentrations 

in excess of the SSLs represent the initial soil COPC list for a given site.  Refinement of this list 

may be necessary based on a host of factors, including elevated detection or quantitation limits.   

 

3.0 CHEMICAL-SPECIFIC AND PHYSICAL-CHEMICAL PARAMETERS 

Chemical-specific parameters required for calculating SSLs include the organic carbon 

normalized soil-water partition coefficient for organic compounds (Koc), the soil-water partition 

coefficient (Kd), water solubility (S), octanol-water partition coefficient (Kow), Henry’s Law 

constant (H), diffusivity in air (Da), and diffusivity in water (Dw).  The following sections 

describe these values and present methodologies for calculating additional values necessary for 

calculating the NMED SSLs. 

 

3.1 Volatilization Factor for Soil 

 

Volatile chemicals, defined as those chemicals having a Henry’s Law constant greater than 1E-

05 atm-m
3
/mole and a molecular weight less than 200 g/mole, were screened for inhalation 

exposures using a volatilization factor (VFs) for soils.  The soil-to-air VFs is used to define the 

relationship between the concentration of the contaminant in soil and the flux of the volatilized 

contaminant to ambient air.  The emission terms used in the VFs are chemical-specific and were 

calculated from physical-chemical information obtained from several sources including: US 

EPA’s Soil Screening Guidance: Technical Background Document (US EPA, 1996a and 2001a), 

Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (US EPA 

2002a), US EPA Master Physical and Chemical Parameter table for development US EPA 

Regional Screening Levels (US EPA 2011), US EPA’s Basics of Pump and Treat Groundwater 

Remediation Technology (US EPA 1990), US EPA’s Dermal Exposure Assessment (US EPA 

1992a), Superfund Public Health Evaluation Manual (US EPA 1986), US EPA’s Additional 

Environmental Fate Constants (US EPA 1995), Hazardous Substance Release/Health Effects 

Database (ATSDR 2003), the RAIS database (DOE 2005), and the CHEMFACTS database (US 
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EPA 2000c).  The VFs for the residential and commercial/industrial scenarios is calculated using 

Equation 22 while the VFs-cw for the construction worker is calculated using Equation 23. 

 

Equation 22 

Derivation of the Volatilization Factor for Residential and 

Commercial/Industrial Scenarios 
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Parameter Definition (units) Default 

VFs Volatilization factor for soil (m
3
/kg) Chemical-specific 

DA Apparent diffusivity (cm
2
/s) Chemical-specific 

Q/Cvol Inverse of the mean concentration at the center of a 

0.5- acre-square source (g/m
2
-s per kg/m

3
) 

68.18 

T Exposure interval (s) 9.5E+08 

b Dry soil bulk density (g/cm
3
) 1.5 

n Total soil porosity 1 - (b/s) 0.43 

a Air-filled soil porosity (n - w) 0.17  

w Water-filled soil porosity 0.26 

s Soil particle density (g/cm
3
) 2.65 

Da Diffusivity in air (cm
2
/s) Chemical-specific 

H’ Dimensionless Henry’s Law constant Chemical-specific 

Dw Diffusivity in water (cm
2
/s) Chemical-specific 

Kd Soil-water partition coefficient (cm
3
/g) = Koc x foc 

(organics) 

Chemical-specific 

Koc Soil organic carbon partition coefficient (cm
3
/g) Chemical-specific 

foc Fraction organic carbon in soil (g/g) 0.0015 
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Equation 23 

Derivation of the Volatilization Factor for Construction Worker Scenario 
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Parameter Definition (units) Default 

VFs-cw Volatilization factor for soil (m
3
/kg) Chemical-specific 

DA Apparent diffusivity (cm
2
/s) Chemical-specific 

Q/C Inverse of the mean concentration at the center of a 

0.5- acre-square source (g/m
2
-s per kg/m

3
) 

14.31 

T Exposure interval (s) 3.15E+07 

10
-4

 Conversion factor (m
2
/cm

2
) 1E-04 

FD Dispersion correction factor (unitless) 0.185 

b Dry soil bulk density (g/cm
3
) 1.5 

n Total soil porosity 1 - (b/s) 0.43 

a Air-filled soil porosity (n - w) 0.17  

w Water-filled soil porosity 0.26 

s Soil particle density (g/cm
3
) 2.65 

Da Diffusivity in air (cm
2
/s) Chemical-specific 

H’ Dimensionless Henry’s Law constant Chemical-specific 

Dw Diffusivity in water (cm
2
/s) Chemical-specific 

Kd Soil-water partition coefficient (cm
3
/g) = Koc x foc 

(organics) 

Chemical-specific 

Koc Soil organic carbon partition coefficient (cm
3
/g) Chemical-specific 

foc Fraction organic carbon in soil (g/g) 0.0015 

 

While most of the parameters used to calculate apparent diffusivity (DA) are either chemical-

specific or default values, several state-specific values were used which are more representative 

of soil conditions found in New Mexico.  The default values for θw, θa, and ρb in Equations 22 

and 23 are 0.26, 0.17 and 1.5 g/cm
3
, respectively.  These values represent the mean value from a 

National Resources Conservation Service (NRCS) soil survey database for New Mexico that 

includes over 1200 sample points (U.S. Department of Agriculture 2000).  US EPA guidance 

(US EPA 2001a) provides additional methodologies for estimating site-specific air-filled soil 

porosities and water-filled soil porosities.  

It should be noted that the basic principle of the VF model (Henry’s Law) is applicable only if 

the soil contaminant concentration is at or below soil saturation, Csat.  Above the soil saturation 

limit, the model cannot predict an accurate VF-based SSL. 
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3.2 Soil Saturation Limit 

Csat describes a chemical-physical soil condition that integrates certain chemical-specific 

properties with physical attributes of the soil to estimate the contaminant concentration at which 

the soil pore water, pore air, and surface sorption sites are saturated with contaminants.  Above 

this concentration, the contaminants may be present in free phase within the soil matrix – as non-

aqueous phase liquids (NAPLs) for substances that are liquid at ambient soil temperatures, and 

pure solid phases for compounds that are solids at ambient soil temperatures (US EPA 1996a).  

Generic Csat concentrations should not be interpreted as confirmation of a saturated soil 

condition, but as estimates of when this condition may occur.  It should be noted that Csat 

concentrations are not risk-based values.  Instead, they correspond to a theoretical threshold 

above which free phase contaminant may exist.  Csat concentrations, therefore, serve to identify 

an upper limit to the applicability of generic risk-based soil criteria, because certain default 

assumptions and models used in the generic algorithms are not applicable when free phase 

contaminant is present in soil.  The basic principle of the volatilization model is not applicable 

when free-phase contaminants are present.  How these cases are handled depends on whether the 

contaminant is liquid or solid at ambient temperatures.  Liquid contaminants that have 

volatilization factor- (VFs) based screening levels that exceed the “sat” concentration are set 

equal to “sat” whereas for solids (e.g., polycyclic aromatic hydrocarbons, PAHs), soil screening 

decisions are based on appropriate other pathways of concern at the site (e.g., ingestion and 

dermal contact).  Equation 24, given below is used to calculate Csat for each volatile contaminant 

considered within the SSLs. 

 

Equation 24 

Derivation of the Soil Saturation Limit 

 

 C
S

K Hsat

b

d b w a   


    

 

Parameter Definition (units) Default 
Csat Soil saturation concentration (mg/kg) Chemical-specific 

S Solubility in water (mg/L-water) Chemical-specific 

b Dry soil bulk density (kg/L) 1.5 

Kd Soil-water partition coefficient (L/kg; Koc × foc) Chemical-specific 

Koc Soil organic carbon/water partition coefficient (L/kg) Chemical-specific 

foc Fraction organic carbon in soil (g/g) 0.0015 

w Water-filled soil porosity (Lwater/Lsoil) 0.26 

H´ Dimensionless Henry’s Law constant Chemical-specific 

a Air-filled soil porosity (n- θw),(Lair/Lsoil) 0.17 

n Total soil porosity (1 – (b/s)), (Lpore/Lsoil) 0.43 

s Soil particle density (kg/L) 2.65 

 

Chemical-specific parameters used in Equation 24 were obtained from physical-chemical 

information obtained from several sources including: US EPA’s Soil Screening Guidance: 

Technical Background Document (US EPA 1996a and US EPA 2002a), the US EPA Regional 
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Screening Levels (US EPA 2011), US EPA’s Basics of Pump and Treat Groundwater 

remediation Technology (US EPA 1990), US EPA’s Dermal Exposure Assessment (US EPA 

1992a), Superfund Public Health Evaluation Manual (US EPA 1986), US EPA’s Additional 

Environmental Fate Constants (US EPA 1995), Hazardous Substance Release/Health Effects 

Database (ATSDR 2003), the RAIS, CHEMFACTS, WATER9,and PHYSPROP databases, and 

EPISUITE.  

 

3.3 Particulate Emission Factor  

Inhalation of chemicals adsorbed to suspended respirable particles is assessed using a chemical-

specific PEF, which relates the contaminant concentration in soil to the concentration of 

respirable particles in the air due to fugitive dust emissions from contaminated soils.  This 

guidance addresses dust generated from open sources, which is termed “fugitive” because it is 

not discharged into the atmosphere in a confined flow stream.  For further details on the 

methodology associated with the PEF model, the reader is referred to US EPA’s Soil Screening 

Guidance: Technical Background Document (US EPA 1996a), Supplemental Guidance for 

Developing Soil Screening Levels for Superfund Sites (US EPA 2002a) and Human Health Risk 

Assessment Protocol for Hazardous Waste Combustion Facilities (US EPA 1998a). 

It is important to note that the PEF for use in evaluating exposures of the residential and 

commercial/industrial receptors addresses only windborne dust emissions and does not consider 

emissions from traffic or other forms of mechanical disturbance, which could lead to a greater 

level of exposure.  The PEF for use in evaluating the construction worker exposures considers 

windborne dust emissions and emissions from vehicle traffic associated with construction 

activities.  Therefore, the fugitive dust pathway should be considered carefully when developing 

the CSM at sites where receptors may be exposed to fugitive dusts by other mechanisms.  

Equation 25 is used to calculate a New-Mexico region-specific PEF value, used for both the 

residential and commercial/industrial exposure scenarios.  A scenario-specific PEF value was 

calculated for a construction worker receptor (PEFcw) using Equation 26. 
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Equation 25  

Derivation of the Particulate Emission Factor 

Residential and Commercial/Industrial Scenarios 
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Parameter Definition (units) Default 
PEF Particulate emission factor (m

3
/kg) 6.61E+09 

Q/Cwind Inverse of a mean concentration at center of a 0.5-acre-

square source (g/m
2
-s per kg/m

3
) 

81.85 

V Fraction of vegetative cover (unitless) 0.5 

Um Mean annual windspeed (m/s) 4.02 

Ut Equivalent threshold value of windspeed at 7 m (m/s) 11.32 

F(x) Function dependent on Um/Ut derived using Cowherd et al.  

(1985) (unitless) 
0.0553 

 

Equation 26 

Derivation of the Particulate Emission Factor 

Construction Worker Scenario 
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Parameter Definition (units) Default 
PEFCW Particulate emission factor for a construction worker (m

3
/kg) 2.1E+06 

Q/CCW Inverse of a mean concentration at center of a 0.5-acre-

square source (g/m
2
-s per kg/m

3
) 

23.02 

FD Dispersion correction factor (unitless) 0.185 

T Total time over which construction occurs (s) 7.2E+06 

AR Surface area of road segment (m
2
) 274.2 

W Mean vehicle weight (tons) 8 

P Number of days with at least 0.01 inches of precipitation 

(days/yr) 
60 

VKT sum of fleet vehicle kilometers traveled during the exposure 

duration (km) 
168.75 

 

3.4 Physical-Chemical Parameters 

 

Several chemical-specific parameters are required for calculating SSLs including the organic 

carbon normalized soil-organic carbon/water partition coefficients for organic compounds (Koc), 

the soil-water partition coefficient for organic and inorganic constituents (Kd), the solubility of a 

compound in water (S), Henry’s Law constant (H), air diffusivity (Da), water diffusivity (Dw), 
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and the octanol-water partition coefficient (Kow).  Prior to calculating site-specific SSLs, each 

relevant chemical specific parameter value presented in Appendix B should be checked against 

the most recent version of its source to determine if updated data are available.  Tables B-1 and 

B-2 in Appendix B provides the chemical-specific parameters used in calculating the NMED 

SSLs. 

 

Chemical-specific values were obtained from US EPA’s Soil Screening Guidance: Technical 

Background Document (US EPA 1996a and US EPA 2002a, the US EPA Regional Screening 

Levels (US EPA 2011), US EPA’s Basics of Pump and Treat Groundwater remediation 

Technology (US EPA 1990), US EPA’s Dermal Exposure Assessment (US EPA 1992a), 

Superfund Public Health Evaluation Manual (US EPA 1986), US EPA’s Additional 

Environmental Fate Constants (US EPA 1995), Hazardous Substance Release/Health Effects 

Database (ATSDR 2003), the RAIS, CHEMFACTS, WATER9,and PHYSPROP databases, and 

EPISUITE.   

 

3.4.1 Solubility, Henry’s Law Constant, and Kow 

 

The solubility of a contaminant refers to the maximum amount that can be dissolved in a fixed 

volume of solvent, usually pure water, at a specific temperature and pH.  A chemical with a high 

solubility readily dissolves in water, while a low solubility indicates an inability to dissolve.  

Water solubility is generally predicted based on correlations with the octanol-water partition 

coefficient (Kow).  Solubility is used to calculate soil saturation limits for the NMED SSLs. 

 

The octanol-water partition coefficient (Kow) of a chemical is the ratio of a chemical’s solubility 

in octanol versus its solubility in water at equilibrium.  Essentially, this chemical-specific 

property is used as an indication of a contaminant’s propensity to migrate from soil to water.  It 

is an important parameter and is used in the assessment of environmental fate and transport for 

organic chemicals.   

 

The Henry’s Law constant (H) is used when evaluating air exposure pathways.  For all chemicals 

that are capable of exchanging across the air-water interface, there is a point at which the rate of 

volatilization into the air and dissolution to the water or soil will be equal.  The ratio of gas- and 

liquid-phase concentrations of the chemical at this equilibrium point is represented by H, which 

is used to determine the rate at which a contaminant will volatilize from soil to air.  Values for H 

may be calculated using the following equation and the values for solubility (S), vapor pressure 

(VP), and molecular weight (MW). 

S

 MWx VP
 H    Equation 27 

The dimensionless form of Henry’s Law constant (H´) used in calculating soil saturation limits 

and volatilization factors for the NMED SSLs was calculated by multiplying H by a factor of 41 

to convert the Henry’s Law constant to a unitless value. 

 

3.4.2 Soil Organic Carbon/Water Partition Coefficients (Koc) 

The soil organic carbon-water partition coefficient (Koc) is a measure of a chemical’s tendency to 
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adsorb to organic carbon present in soil.  High Koc values indicate a tendency for the chemical to 

adsorb to soil particles rather than remain dissolved in the soil solution.  Strongly adsorbed 

molecules will not unless the soil particle to which they are adsorbed moves (as in erosion).  Koc 

values of less than 500 indicate weak adsorption and a potential for leaching.  Koc is calculated 

using the following equation: 

 

soil  incarbon organic %

dissolved conc.adsorbed conc.
 K oc   Equation 28 

 

Koc can also be calculated by dividing the Kd value by the fraction of organic carbon (foc) present 

in the soil or sediment.  It should be noted that a strong linear relationship exists between Koc and 

Kow and that this relationship can be used to predict Koc. 

 

3.4.3 Soil/Water Partition Coefficients (Kd)  

Soil-water partition coefficient (Kd) for organic chemicals is the ratio of a contaminant’s 

distribution between soil and water particles.  The soil-water partitioning behavior of 

nonionizing and ionizing organic compounds differs because the partitioning of ionizing 

organics can be influenced by soil pH.  Kd values were used in calculating soil saturation limits 

and volatilization factors used in developing the NMED SSLs. 

For organic compounds, Kd represents the tendency of a chemical to adsorb to the organic carbon 

fraction in soils, and is represented by:  

 

ococd f  x K  K   Equation 29 

where 

 

Koc = organic carbon partition coefficient (L/kg or cm
3
/g); and 

foc = fraction of organic carbon in soil (mg/mg). 

 

This relationship is generally valid for volatile halogenated hydrocarbons as long as the fraction 

of organic carbon in soil is above approximately 0.001 (0.1 percent) (Piwoni and Banaerjee, 

1989 Schwarzenbach and Westall 1981).  For low organic carbon soils (foc < 0.001), Piwoni and 

Banerjee (1989) developed the following empirical correlation for organic chemicals: 

 

log Kd = 1.01 log Kow – 0.36 Equation 30 

 

The use of a fixed Koc value in the soil-water partition equation for the migration to groundwater 

pathway is only valid for hydrophobic non-ionizing organic chemicals.  For organic chemicals 

that ionize in the soil environment, existing in both neutral and ionized forms within the normal 

soil pH range, Koc values must consider the relative proportions and differences in sorptive 

properties of these forms.  For the equations and applications of developing Koc values for 

ionizing organic acids as a function of pH, the reader is referred to US EPA 1996.  The default 
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value used for foc in development of NMED SSLs is 0.0015 (0.15%).  This value represents the 

median value of 212 data points included in the NRCS soil survey database for New Mexico 

(U.S. Department of Agriculture 2000).  Only samples collected from a depth of greater than 5 

feet were included in the calculation of the mean foc value.  Shallow soil samples tend to have 

higher foc values as shown in Figure 2-1.  There is a steady decline in foc value with depth until 

approximately 5 feet bgs.  Below 5 feet, there is little variability in the foc value.  Because a 

lower foc value provides a more conservative calculation of SSL, a value representative of deeper 

soil conditions is used as the default value.   

 

As with organic chemicals, development of the NMED SSLs for inorganic constituents (i.e., 

metals) requires a soil-water partition coefficient (Kd) for each contaminant.  Kd values for 

metals are affected by a variety of soil conditions, most notably pH, oxidation-reduction 

conditions, iron oxide content, soil organic matter content, cation exchange capacity and major 

ion chemistry.  US EPA developed default Kd values for metals using either an equilibrium 

geochemical speciation model (MINTEQ2) or from empirical pH-dependent adsorption 

relationships developed by Environmental Protection Agency’s Office of Research and 

Development (EPA/ORD) (US EPA 1996a).   

 

4.0 MIGRATION OF CONTAMINANTS TO GROUNDWATER 

Generic SSLs were developed that address the potential for migration of contaminants from soil 

to groundwater.  The methodology used to calculate generic SSLs addresses the potential 

leaching of contaminants from the vadose zone to groundwater.  This method does not take into 

account any additional attenuation associated with contaminant transport in groundwater.  The 

SSLs developed from this analysis are risk-based values incorporating NMED-specific tap water 

SSLs.  This methodology is modeled after US EPA’s Soil Screening Guidance: Technical 
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Background Document (US EPA 1996a) and the Supplemental Guidance for Developing Soil 

Screening Levels for Superfund Sites (US EPA 2002a).  

 

4.1  Overview of the SSL Model Approach 

Two approaches to developing soil leachate-based SSLs are presented, the generic model and the 

site-specific model.  Both models use the same set of equations to calculate SSLs and are based 

on leaching to groundwater scenarios that NMED believes are protective of groundwater.  The 

generic model calculates SSLs using default parameter values generally representative of 

conditions in New Mexico.  These values are presented in Tables B-1 and B-2 of Appendix B.  

The site-specific model provides the flexibility of using site-specific meteorological, soil and 

hydrological data to calculate SSLs, while retaining the simplicity and ease of use associated 

with the generic model. 

The development of soil leachate SSLs is based upon a two step process. The first step is the 

development of a Dilution Attenuation Factor (DAF).  The DAF accounts for leachate mixing in 

the aquifer.  A leachate concentration that is protective of ground water is back calculated by 

multiplying the ground water standard for a given constituent by the DAF.  That leachate 

concentration is then used to back calculate an SSL that is protective of groundwater using a 

simple linear equilibrium soil/water partition equation.  For the generic SSL approach, default 

parameter values are used for all non-chemical specific parameters.  At sites that are not 

adequately represented by the default values and where more site-specific data are available, it 

may be more appropriate to use the site-specific SSL model.  The site-specific model uses the 

same spreadsheet equations to calculate SSLs as those in the generic look-up table; however, 

site-specific data are used in the site-specific model.   

The following sections of this document provide a general description of the leaching to 

groundwater pathway SSL model (generic and site-specific) including the assumptions, 

equations, and input parameters.  Justification for the default parameters used in the generic 

model is also provided.  Additionally, a sensitivity analysis was performed on each of the input 

parameters to provide guidance on when use of the site-specific model may be warranted.  

Applicability and limitations of the generic and site-specific models are also presented. 

 

4.2 Model Assumptions 

Assumptions regarding the release and distribution of contaminants in the subsurface that are 

incorporated into the SSL methodology include the following. 

 The source is infinite (a constant concentration is maintained for the duration of 

the exposure period). 

 Contamination is uniformly distributed from the surface to the water table. 

 Soil/water partitioning is instantaneous and follows a linear equilibrium isotherm. 

 There is no attenuation of the contaminant in soil or the aquifer (i.e., irreversible 

adsorption, chemical transformation or biological degradation). 

 The potentially impacted aquifer is unconfined and unconsolidated with 
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homogenous and isotropic hydrologic properties.   

 The receptor well (point of exposure) is at the downgradient edge of the source 

and is screened within the potentially impacted aquifer. 

 NAPLs are not present. 

 

4.3 Soil Water Partition Equation 

US EPA’s Supplemental Soil Screening Guidance: Technical Background Document (US EPA 

1996a) and Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites 

(US EPA 2002a) developed an equation to estimate contaminant release in soil leachate based on 

the Freundlich adsorption isotherm.  The Freundlich equation was modified to relate the sorbed 

concentration to the total concentration measured in a soil sample (which includes contaminants 

associated with solid soil, soil-water and soil-air components) (Feenstra 1991).  Equation 31, 

given below, is used to calculate SSLs corresponding to target soil leachate concentrations (Cw). 

 

Equation 31 

Soil Screening Level For Leaching To Groundwater Pathway 
 

 
Hθ  θ

  K x C  SSL
b

aw

dw






















 



 

 

Parameter Definition (units) Default 
SSL Soil Screening Level for migration to 

groundwater pathway (mg/kg) 
Chemical-Specific 

Cw Target soil leachate concentration (mg/L) Chemical-Specific 

Kd Soil /water partition coefficient (L/kg) Chemical-Specific 

w Water-filled soil porosity (Lwater/Lsoil) 0.26 

a Air-filled soil porosity (Lair/Lsoil), n - w 0.17 

n Total soil porosity (Lpore/Lsoil), 1 - (b/s) 0.43 

s Soil particle density (kg/L) 2.65 

b Dry soil bulk density (kg/L) 1.5 

H´ Dimensionless Henry’s Law constant Chemical-Specific 

 

Target soil leachate concentrations (Cw) are equivalent to the NMED-specific tap water 

screening levels multiplied by a DAF.  

Cw = Tap Water SSL x DAF Equation 32 

The derivation of the DAF is discussed in subsequent sections of this document.   
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4.4 Dilution Attenuation Factor  

Contaminants transported as a leachate through soil to groundwater are affected by physical, 

chemical, and biological processes that can significantly reduce their concentration.  These 

processes include adsorption, biological degradation, chemical transformation, and dilution from 

mixing of the leachate with groundwater.  The total reduction in concentration between the 

source of the contaminant (vadose zone soil) and the point of ground water withdrawal is defined 

as the ratio of contaminant concentration in soil leachate to the concentration in groundwater at 

the point of withdrawal.  This ratio is termed a dilution/attenuation factor (DAF; US EPA 1996a 

and 1996b).  The higher the DAF value, the greater the degree of dilution and attenuation of 

contaminants along the migration flowpath.  A DAF of 1 implies no reduction in contaminant 

concentration occurs. 

Development of New Mexico SSLs considers only the dilution of contaminant concentration 

through mixing with groundwater in the aquifer directly beneath the source.  This is consistent 

with the conservative assumptions used in the SSL methodology including an infinite source, soil 

contamination extending from surface to groundwater and the point of exposure occurring at the 

downgradient edge of the source.  The ratio of contaminant concentration in soil leachate to the 

concentration in groundwater at the point of withdrawal that considers only dilution processes is 

calculated from a simple water balance equation (Equation 33), described below. 

  

 

Equation 33 

Dilution/Attenuation Factor (DAF) 

 

DAF =1+
K i D

I L

 











  

 

Where: 

 



























a

a

5.02

D  i  K

I L -
exp - 1D  L  0.0112  D  

 

Parameter Definition (units) Default 
DAF Dilution/attenuation factor (unitless) Site-Specific 

K Aquifer hydraulic conductivity (m/yr) Site-Specific  

i Hydraulic gradient (m/m) Site-Specific 

D Mixing zone depth (m) Site-Specific 

I Infiltration rate (m/yr) Site-Specific 

L Source length parallel to groundwater flow (m) Site-Specific 

Da Aquifer thickness (m) Site-Specific 

 

Most of these parameters are available from routine environmental site investigations.  The 

mixing zone depth incorporates one additional parameter, the aquifer thickness (Da).   
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For the calculation of SSLs, the DAF is used to back calculate the target soil leachate 

concentration (Cw in Equation 32) from an appropriate groundwater concentration, such as the 

tap water SL, a Water Quality Control Commission (WQCC) standard, or a Federal Maximum 

Contaminant Level (MCL).  For example, if the WQCC standard for a constituent is 0.1 mg/L 

and the DAF is 20, the target soil leachate concentration would be 2 mg/L.   

The US EPA conducted an extensive evaluation of the range and distribution of DAFs to select a 

default value to be used for developing generic SSLs that would be reasonably protective of 

groundwater quality (US EPA 1996a, 1996b, and 2002a).  The evaluation included a 

probabilistic modeling exercise using US EPA’s Composite Model for Leachate Migration with 

Transformation Products (CMTP).  A cumulative frequency distribution of DAF values was 

developed from the model output.  Results of the Monte Carlo modeling analysis indicate that for 

a 0.5 acre source area a DAF of approximately 170 is protective of groundwater at 90 percent of 

the sites.  Groundwater is protected at 95 percent of the sites with a DAF of 7. 

US EPA applied the simple SSL water balance dilution model (Equation 31) to 300 sites 

included in surveys of hydrogeologic investigations to further evaluate the range and distribution 

of DAF values.  Results of this analysis indicated that a DAF of 10 was protective of 

groundwater for a 30-acre source and that a DAF of 20 was protective of groundwater for a 0.5 

acre-source (US EPA 1996a, 1996b, and 2001). 

An assessment was performed of US EPA’s methodology to determine whether a default DAF 

value of 20 for a 0.5 acre source, and a DAF of 10 for a 30 acre source, would be appropriate for 

use as default values for sites in New Mexico.  Typical New Mexico conditions may be notably 

different than conditions represented by areas included in the US EPA analysis of DAFs.  For 

example, infiltration rates across much of New Mexico are substantially less than the average 

range of 0.15 to 0.24 m/yr reported for many of the hydrogeologic regions used in the US EPA 

analysis.  In addition, effective porosity was assumed to be 0.35, presumably because this value 

is representative of the most prevalent aquifer type in the databases used (US EPA 1996a).  

However, the regions included in the US EPA analysis also contain extensive glacial, regolith, 

lacustrine, swamp and marsh deposits which have high percentages of fine-grained sediments 

and thus are not representative of typical New Mexico sandy soils.  Sandy soils typically have 

higher hydraulic conductivities than more fine-grained soils and subsequently higher Darcian 

velocities, under equal hydraulic gradient.  According to the DAF equation (Equation 33), soils 

with relatively greater hydraulic conductivities will tend to result in a higher calculated DAF.  

An assessment was made of input parameters to the DAF equation.  In order to support a DAF 

that is protective of the most vulnerable groundwater environments in New Mexico (i.e. areas 

close to perennial streams or where ground water is very shallow), environmental parameters 

typical of those areas in New Mexico were used to assess the DAF.  This assessment indicated 

that the DAF is most sensitive to variations in hydraulic conductivity.  This is because this value 

shows such large variations in the natural environment.  If a hydraulic conductivity value 

representative of a fine-grained sand is used in the DAF equation, along with an infiltration rate 

representative of New Mexico’s arid to semi-arid environments, then the result is a DAF of 

approximately 20.  NMED believes that a DAF of 20 for a 0.5 acre source area is protective of 

groundwater in New Mexico.  If the default DAF is not representative of conditions at a specific 

site, then it is appropriate to calculate a site-specific DAF based upon available site data. 
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4.5 Limitations on the Use of the Dilution Attenuation Factor 

Because of assumptions used in SSL model approach, use of the DAF model may be 

inappropriate for certain conditions, including sites where: 

 Adsorption or degradation processes are expected to significantly attenuate 

contaminant concentrations in the soil or aquifer media; 

 Saturated thickness is significantly less than 12 meters thick;  

 Fractured rock or karst aquifer types exist (violates the unconfined, 

unconsolidated, homogeneous, isotropic assumptions); 

 Facilitated transport is significant (colloidal transport, transport via dissolved 

organic matter, or transport via solvents other than water; and/or 

 NAPLs are present. 

For sites that have these types of conditions, consideration should be given to application of a 

more detailed site-specific analysis than either the generic or site-specific models described 

herein. 

 

4.6 Generic SSLs for Protection of Groundwater 

 

The migration to groundwater pathway model, incorporating the assumptions, soil-water 

partition equation, and the DAF, was used to develop NMED SSLs.  Default values based on 

conditions predominant in New Mexico were used for the input parameters in the soil-water 

partition equation.  The NMED SSLs are presented for both default DAF values of 1 and 20. 

Target soil leachate concentrations (Cw) are equivalent to the appropriate groundwater standards 

multiplied by a DAF.  To maintain an approach that is protective of groundwater quality in the 

development of generic SSLs, a DAF of 20 is selected as reasonably protective.  However SSLs 

are provided for two DAFs in Appendix A.  The use of the SSL listed for a DAF of 20 is advised 

unless site-specific data on hydrologic conditions are available, and these indicate that the 

generic DAF is not representative of site conditions.  As will be demonstrated in the sensitivity 

analysis section of this document, calculation of an SSL using the migration to groundwater 

pathway model is most sensitive to the DAF.  The inclusion of the SSL for a DAF of 1 is 

provided for convenience to the user.  If data on hydrologic conditions are readily available, a 

site specific DAF can be calculated and multiplied by the generic SSL for a DAF of 1 to provide 

a site-specific SSL.   

The generic approach may be inappropriate for use at sites where conditions are substantially 

different from the default values used to develop the generic soil leachate SSLs. 
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4.7 Development of Site Specific SSLs for Protection of Groundwater 

New Mexico, as with any other state, offers a variety of geologic and hydrologic conditions that 

may not be readily represented by a single default parameter value. 

Site specific conditions may differ considerably from the typical or average conditions 

represented by the default values used to calculate generic SSLs.  The site-specific model can be 

used to address the variability inherent in environmental conditions across and within the state. 

Application of the site-specific model to develop soil leachate SSLs is the same as the generic 

approach except that site-specific values are used.  Use of the site-specific model approach may 

incorporate replacement of all default values used for the generic SSLs with site-specific values, 

or may only include substitution of a single key parameter, such as hydraulic conductivity.  The 

decision to use the site-specific model approach instead of the generic approach should be based 

on consideration of the sensitivity of the calculated SSL to specific parameters and the 

availability of those parameters as site-specific data.  Sufficient site-specific data may be 

available such that each of the default values used for developing generic SSLs can be readily 

substituted with a more representative site-derived value.  Conversely, limited site-specific data 

may restrict the number of default values to be replaced. 

The NMED SSLs are generally more sensitive to the dilution factor than to other parameters in 

the soil-water partition equation.  Fortunately, information needed to derive the DAF is usually 

available for sites that have undergone even the most basic levels of environmental investigation.  

Apart from the dilution factor, SSLs are most sensitive to the soil-water partition coefficient (Kd) 

as the values for this parameter can range over several orders of magnitude, particularly for 

metals.  Although the Kd term may be critical in developing protective SSLs, information 

required to evaluate this parameter is more difficult to obtain and less likely to be available.  

Porosity and bulk density are not particularly sensitive because of the relatively small range of 

values encountered in subsurface conditions. 

Using benzene as a representative contaminant, a sensitivity analysis was performed to compare 

a generic soil leachate SSL to site-specific model results simulating a range of model input 

parameters that might be representative of different conditions in New Mexico.  The generic soil 

leachate SSL calculated using the New Mexico default values and a DAF of 1 is 2.8 μg/kg.  

These results are summarized in Table 4-1.  As shown, the resulting SSLs for benzene range 

from 1.3 to 6.1 μg/kg for the various sensitivity simulations compared to the generic SSL of 2.8 

μg/kg.  These results indicate that the calculation of SSLs using the site-specific approach is not 

overly sensitive to the reasonable range of porosity (air and water filled), bulk density and 

fraction of organic carbon expected for New Mexico or even for a range of values for chemical-

specific properties.  The generic SSL for benzene of 2.8 μg/kg is representative of values that 

could be calculated using a spectrum of input parameters, exclusive of the DAF term.  Unless 

there are sufficient data to calculate a site-specific DAF, there is little benefit derived from using 

the site-specific model approach instead of the generic SSL.   
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Table 4-1.  Input Parameters and Resulting SSLs for the Sensitivity Analysis of the 

Soil-Water Partition Equation - Migration to Groundwater Pathway Model 

 

Input parameter 

(NMED default value) 

Sensitivity 

Analysis Values 

Resulting SSLs 

Bulk density   

 (default value = 1.55 gm/cm) 

Lower Limit =

 1.20 

Upper Limit = 

 1.90 

3.4 

2.5 

Air filled porosity  

 (default value = 0.18) 

Lower Limit =

 0.04
a
 

Upper Limit =

 0.25
b
 

1.3 

3.5 

Fraction organic carbon  

 (default value = 0.0015) 

Lower Limit =

 0.000

5 

Upper Limit =

 0.007 

2.2 

6.1 

Volume water content 

 (default value = 0.26)   

Lower Limit =

 0.05
c
 

Upper Limit =

 0.40
c
 

1.8 

3.5 

Koc   

 (default value = 58.9 ml/g) 

Lower Limit =

 30 

Upper Limit =

  120 

2.4 

3.7 

Dimensionless Henry’s Law constant  

 (default value = 0.228) 

Lower Limit =

  0.1 

Upper Limit = 

 0.4 

2.7 

3.0 

a
 total porosity was reduced from 0.44 to 0.10 for this simulation 

b
 total porosity was increased from 0.44 to 0.6 for this simulation 

c 
total porosity remained

 
at 0.44 for this simulation. 

As previously stated, calculation of SSLs is most sensitive to the DAF term.  The input 

parameter values and resulting DAFs for the sensitivity analysis are included in Table 4-2.  

Effects on the DAFs are, from greatest to least, the Darcian velocity (hydraulic conductivity 

multiplied by the hydraulic gradient), infiltration rates, size of the contaminated area, and the 

aquifer thickness.  Corresponding effects on DAFs for each of these parameters and discussion 

of the relevance of the use of default values versus site-specific conditions are summarized 

below: 
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Table 4-2.  Input Parameters and Resulting DAFs for the Sensitivity Analysis of the 

Dilution Attenuation Factor-Migration to Groundwater Pathway Model 

 

Parameter 

Groundwat

er 

Velocity 

(m/yr) 

Infiltration 

Rate 

(m/yr) 

Source 

Length  

(m) 

Aquifer 

thickness 

(m) 

Mixing 

Zone 

Depth 

(m) 

Dilution 

Attenuation 

Factor 

(DAF) 

Groundwater 

velocity 2.2 0.13 45 12 7.15 3.7 

Groundwater 

velocity 22 0.13 45 12 5.03 19.9 

Groundwater 

velocity 220 0.13 45 12 4.79 181.1 

 

Infiltration Rate 22 0.065 45 12 4.89 37.8 

Infiltration Rate 22 0.13 45 12 5.03 19.9 

Infiltration Rate 22 0.26 45 12 5.28 10.9 

 

Source Length 22 0.13 22.5 12 2.51 19.9 

Source Length 22 0.13 45 12 5.03 19.9 

Source Length 22 0.13 348.4 12 38.76* 6.8 

 

Aquifer 

Thickness 22 0.13 45 3 5.02* 12.3 

Aquifer 

Thickness 22 0.13 45 12 5.03 19.9 

Aquifer 

Thickness 22 0.13 45 48 5.03 19.9 

Note: If mixing zone depth calculation is greater than aquifer thickness, then aquifer thickness is 

used to calculate the DAF. 

Higher Darcian velocity results in higher DAFs.  Slower mixing of groundwater with soil 

leachate occurs at lower groundwater velocity.  Thus, using a lower velocity will be a more 

conservative approach.  Sandy soils typically have higher hydraulic conductivities than more 

fine-grained soils and subsequently higher Darcian velocity (under equal hydraulic gradient).  

Use of a sandy soil type will generally be less conservative (result in higher DAFs) with respect 

to protection of groundwater quality. 

Lower infiltration rates result in higher DAFs.  Therefore, using a higher infiltration rate is a 

more conservative approach (results in a lower DAF). 

Larger source sizes result in lower DAFs.  The default DAF used to develop SSLs for a 0.5 acre 

source may not be protective of groundwater at sites larger than 0.5 acre.  However, the selection 

of a second source size is arbitrary.  If generic SSLs are developed for a 30 acre source, then 

those values are considered overly conservative for a 12 acre source.  Conversely, SSLs 

developed for a 30 acre source will be less protective of a 40 acre source.  Rather than develop a 
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separate set of generic SSLs for a second (or third or fourth) source size, the following two 

approaches are proposed.   

 As the size of the source area increases, the assumptions underlying the generic 

model are less applicable.  One of the conservative assumptions in the generic 

SSL approach is the uniform distribution of contaminants throughout the vadose 

zone.  There are few sites that have relatively uniform soil contamination (both 

laterally and vertically) of a single constituent in an area of greater than 0.5 acres 

(22,000 ft
2
).  Soil contamination at large facilities (such as federal facilities) are 

usually concentrated in discrete portions of the site.  Contamination at large sites 

is commonly the result of multiple sources.  It is advisable to attempt to subdivide 

the facility by source and contaminant type and then apply generic SSLs to those 

smaller source areas.   

 If this approach is not practical, calculation of site specific DAFs is 

recommended.  Most of the parameters required for these calculations are 

available from routine environmental site investigations or can be reasonably 

estimated from general geologic and hydrologic studies. 

Thin aquifers will result in lower DAFs.  The nominal aquifer thickness used in the sensitivity 

analysis was 12 meters (m).  Reducing the aquifer thickness to 3 m results in a 40 percent 

reduction in the DAF.  Increasing the aquifer thickness beyond the nominal value has very little 

impact. 

The significant effects of the DAF on the calculation of SSLs, coupled with the common 

availability of site-specific data used to calculate the DAF, suggest that use of the site specific 

modeling approach should at least incorporate recalculation of the DAF term.  If data are 

available that indicate soil properties significantly different than the default values (such as high 

or low foc for organic contaminants, or highly acidic or basic conditions for metal contaminants) 

the Kd term should also be evaluated and recalculated. 

 

4.8 Detailed Model Analysis for SSL Development 

Sites that have complex or heterogeneous subsurface conditions may require more detailed 

evaluation for development of SSLs that are reasonably, but not overly, protective of 

groundwater and surface water resources.  These types of sites may require more complex 

models that can address a wide range of variability in environmental site conditions including 

soil properties, contaminant mass concentration and distribution, contaminant degradation and 

transformation, recharge rates and recharge concentration, and depth to the water table.  Model 

codes suitable for these types of more detailed analysis range from simple one-dimensional 

analytical models to complex three-dimensional numerical models.  Resource requirements 

(data, time and cost) increase for the more complex codes.  The selection of an appropriate code 

needs to balance the required accuracy of the output with the level of effort necessary to develop 

the model.   
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4.9 Summary of the Migration to Groundwater Pathway SSLs 

SSLs for New Mexico have been developed for the migration to groundwater pathway, and are 

provided in Table A-1 of Appendix A.  The NMED SSLs were developed using default 

parameter values representative of environmental conditions in New Mexico and utilize a DAF 

of 20.  This approach maintains the conservative approach of the SSL methodology and is 

protective of groundwater quality under a wide range of site conditions.  Soil contaminant 

concentrations can be compared directly to the generic SSLs to determine if additional 

investigation is necessary to evaluate potential leaching and migration of contaminants from the 

vadose zone to groundwater in excess of NMED-specific tap water SSLs. 

Site-specific SSLs can be developed by substituting site-related data for the default values in the 

leaching to groundwater pathway model.  SSLs developed from this model are most sensitive to 

the DAF.  SSLs are also provided in the lookup table for a DAF of 1.  If data on hydrologic 

conditions are readily available, a site specific DAF can be calculated.   

 

5.0 USE OF THE SSLS 

For screening sites with multiple contaminants, the following procedure should be followed: take 

the site-specific concentration (first step screening assessments should use the maximum 

reported concentration) and divide by the SSL concentration for each analyte.  For multiple 

contaminants, simply add the ratio for each chemical. 
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If the total cancer risk is greater than the target risk level of 1E-05 or if the hazard index is 

greater than one, concentrations at the site warrant further, site-specific evaluation.  Site risk and 

hazard indices less than the target levels indicate that the concentrations at the site are unlikely to 

result in adverse health impacts. 

As with any risk-based tool, the potential exists for misapplication.  In most cases the root cause 

will be a lack of understanding of the intended use of NMED SSLs.  In order to prevent misuse 

of SSLs, the following should be avoided: 

 Applying SSLs to a site without adequately developing a conceptual site model 

that identifies relevant exposure pathways and exposure scenarios, 

 Use of SSLs as cleanup levels without verifying numbers with a toxicologist or 

risk assessor, and 
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 Not considering the effects of additivity when screening multiple chemicals.  

It is important to note that the generic NMED SSLs were developed assuming distinct soil 

horizons for each receptor.  The soils of interest differ according to the exposure pathway being 

addressed.  For direct ingestion, dermal, and fugitive dust exposure pathways, the primary soil 

horizon of concern are surface soils.  For inhalation of volatiles and migration to groundwater, 

subsurface soils are of primary concern.  Both a residential receptor and a commercial/industrial 

worker are typically exposed only to surface soil, which may be defined as extending to a depth 

of approximately two feet below ground surface, depending on site-specific conditions and the 

amount of intrusive activity that may occur.  Construction workers will typically have much 

greater exposures to subsurface soils.  Therefore, when generic SSLs are used for screening level 

evaluations at a facility, site-specific conditions must be evaluated for each receptor to determine 

if the assumptions associated with the generic SSLs are appropriate for comparison with the 

available site data.  

 

6.0 TOTAL PETROLEUM HYDROCABONS (TPH) 

 

In some instances, it may be practical to assess areas of soil contamination that are the result of 

releases of petroleum products such as jet fuel and diesel, using total petroleum hydrocarbon 

(TPH) analyses.  TPH results may be used to delineate the extent of petroleum-related 

contamination at these sites and ascertain if the residual level of petroleum products in soil 

represents an unacceptable risk to future users of the site.  Petroleum hydrocarbons represent 

complex mixtures of compounds, some of which are regulated constituents and some compounds 

that are not regulated.  In addition, the amount and types of the constituent compounds in a 

petroleum hydrocarbon release differ widely depending on what type of product was spilled and 

how the spill has weathered.  This variability makes it difficult to determine the toxicity of 

weathered petroleum products in soil solely from TPH results; however, these results can be used 

to approximate risk in some cases, depending upon the nature of the petroleum product, the 

release scenario, how well the site has been characterized, and anticipated potential future land 

uses. In some cases, site cleanup cannot be based solely on the results of TPH sampling.  NMED 

will make these determinations on a case by case basis.  If NMED determines that additional 

data are necessary, these TPH guidelines must be used in conjunction with the SSLs for 

individual petroleum-related contaminants in Table A-1 and other contaminants, as applicable.  

 

The screening levels for each petroleum carbon range from the Massachusetts Department of 

Environmental Protection (MADEP) Volatile Petroleum Hydrocarbons/Extractable Petroleum 

Hydrocarbons (VPH/EPH) approach and the percent composition table below were used to 

generate screening levels corresponding to total TPH.  Except for waste oil, the information in 

the compositional assumptions table was obtained from the Massachusetts Department of 

Environmental Protection guidance document Implementation of the MADEP VPH/EPH 

Approach (October 31, 2002).  TPH toxicity (MADEP, 2009) was based only on the weighted 

sum of the toxicity of the hydrocarbon fractions listed in Table 6-1.  
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Table 6-1.  TPH Compositional Assumptions in Soil 
 

Petroleum Product  C11-C22 Aromatics C9-C18 Aliphatics C19-C36 Aliphatics 

Diesel #2/ new crankcase oil  
60%  40%  0%  

#3 and #6 Fuel Oil  70%  30%  0%  

Kerosene and jet fuel  30%  70%  0%  

Mineral oil dielectric fluid  
20%  40%  40%  

Unknown oil
a
 

 100%  0%  0%  

Waste Oil
b

 

 0%  0%  100%  
a 

Sites with oil from unknown sources must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic 

constituents are present. The TPH guidelines in Tables 6-2 and 6-3 are not designed to be protective of exposure to these 

constituents therefore they must be tested for, and compared to, their individual NMED SSLs summarized in Table A-1.  
b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types of waste 

oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic constituents 

are present.  The TPH guidelines in Tables 6-2 and 6-3 are not designed to be protective of exposure to these constituents 

therefore they must be tested for, and compared to, their individual NMED SSLs summarized in Table A-1. 

 

A TPH screening guideline was calculated for each of the types of petroleum product based on 

the assumed composition from Table 6-1 for petroleum products and the direct soil standards 

incorporating ceiling concentrations given in the MADEP VPH/EPH (December 2009) Excel 

spreadsheet for each of the carbon fractions (MADEP, 2009).  Groundwater concentrations are 

based on the weighted sum of the noncarcinogenic toxicity of the petroleum fractions.  

 

Method 1 from the MADEP VPH/EPH document and spreadsheet (MADEP, 2009) was applied, 

which represents generic cleanup standards for soil and groundwater.  Method 1 applies if 

contamination exists in only soil and groundwater.  The MADEP VPH/EPH further divides 

groundwater into standards.  Standard GW-1 applies when groundwater may be used for 

drinking water purposes.  GW-1 standards are based upon ingestion and use of groundwater as a 

potable water supply.  The TPH screening guidelines for sites with potable groundwater are 

presented in Table 6-2.  It is noted that the below guidelines are not necessarily risk-based values 

but may reflect a ceiling level. 

 
Table 6-2.  TPH Screening Guidelines for Potable Groundwater (GW-1) 

 

TPH  

Concentration in Groundwater 

(mg/L)  
Petroleum Product  

Residential Direct 

Exposure (mg/kg) 

Industrial  

Direct Exposure  

(mg/kg) 

Diesel #2/crankcase 

oil  
1000 1800 0.4 

#3 and #6 Fuel Oil  1000 1600 0.35 

Kerosene and jet fuel  1000 2400 0.55 

Mineral oil dielectric 1800 3400 5.92 
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fluid  

Unknown oil 
a 

 1000 1000 0.02 

Waste Oil
b 

 3000 5000 
See individual contaminants in 

Appendix A 

Gasoline  Not applicable  Not applicable  See individual contaminants in 

Appendix A 
a 

Sites with oil from unknown sources must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic 

constituents are present. The TPH guidelines in Table 6-2 are not designed to be protective of exposure to these constituents 

therefore they must be tested for, and compared to, their individual NMED soil screening guidelines.  
b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types of waste 

oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic constituents 

are present. The TPH guidelines in Table 6-2 are not designed to be protective of exposure to these constituents therefore they 

must be tested for, and compared to, their individual NMED soil screening guidelines. 

 

The second standard is GW-2 (MADEP, 2009), which is applicable for sites where the depth to 

groundwater is less than 15 feet from the ground surface and within 30 feet of an occupied 

structure.  The structure may be either residential or industrial.  GW-2 standards are based upon 

“inhalation exposures that could occur to occupants of the building impacted by volatile 

compounds, which partition from the groundwater” (MADEP, 2001).  The GW-2 screening 

guidelines ONLY apply for the evaluation of inhalation exposures.  If potential ingestion or 

contact with contaminated soil and/or groundwater could occur, then the screening guidelines 

provided in Table 6-2 should be applied.  Table 6-3 lists the TPH screening guidelines for the 

inhalation scenario (MADEP, 2009).  It is noted that the below guidelines are not necessarily 

risk-based values but may reflect a ceiling level. 
 

Table 6-3.  TPH Screening Guidelines – Vapor Migration and Inhalation of Groundwater (GW-2) 
 

TPH  

Concentration in Groundwater 

(mg/L) 
Petroleum Product  

Residential Direct 

Exposure (mg/kg) 

Industrial  

Direct Exposure  

(mg/kg) 

Diesel #2/crankcase 

oil  
1000 3000 32 

#3 and #6 Fuel Oil  1000 3000 36.5 

Kerosene and jet fuel  1000 3000 18.5 

Mineral oil dielectric 

fluid  
1800 3800 12 

Unknown oil 
a 

 1000 3000 50 

Waste Oil
b 

 3000 5000 
See individual contaminants in 

Appendix A 

Gasoline  Not applicable  Not applicable  See individual contaminants in 

Appendix A 
a 

Sites with oil from unknown sources must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic 

constituents are present. The TPH guidelines in Table 6-3 are not designed to be protective of exposure to these constituents 

therefore they must be tested for, and compared to, their individual NMED SSLs summarized in Table A-1.  
b 

Compositional assumption for waste oil developed by NMED is based on review of chromatographs of several types of waste 
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oil. Sites with waste oil must be tested for VOCs, SVOCs, metals, and PCBs to determine if other potentially toxic constituents 

are present. The TPH guidelines in Table 6-3 are not designed to be protective of exposure to these constituents therefore they 

must be tested for, and compared to, their individual NMED SSLs summarized in Table A-1. 

 

Mineral oil based hydraulic fluids can be evaluated for petroleum fraction toxicity using the 

screening guidelines from Tables 6-2 and 6-3 specified for waste oil, because this type of 

hydraulic fluid is composed of approximately the same range of carbon fractions as waste oil.  

However, these hydraulic fluids often contain proprietary additives that may be significantly 

more toxic than the oil itself; these additives must be considered on a site- and product-specific 

basis (see ATSDR hydraulic fluids profile reference).  Use of alternate screening guideline 

values requires prior written approval from the NMED.  The TPH screening guidelines in 

Tables 6-2 and 6-3 must be used in conjunction with the screening levels for petroleum-related 

contaminants given in Table A-1 because the TPH screening levels are NOT designed to be 

protective of exposure to these individual petroleum-related contaminants.  

 

The list of petroleum-related contaminants does not include PAHs with individual screening 

levels that would exceed the total TPH screening levels (e.g., acenaphthene, anthracene, 

fluoranthene, fluorine, and pyrene).  In addition, these TPH screening guidelines are based solely 

on human health, not ecological risk considerations, protection of surface water, or potential 

indoor air impacts from soil vapors.  Potential soil vapor impacts to structures or utilities are not 

addressed by these guidelines.  Site-specific investigations for potential soil vapor impacts to 

structures or utilities must be done to assure that screenings are consistently protective of human 

health, welfare or use of the property.  NMED believes that use of these screening guidelines will 

allow more efficient screenings of petroleum release sites at sites while protecting human health 

and the environment.  Copies of the references cited below are available on the MADEP website 

at http://www.mass.gov/dep/cleanup/laws/standard.htm.  
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APPENDIX A 

 

 

NMED SOIL SCREENING LEVELS (SSLs)
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Appendix A 

 

State of New Mexico Soil Screening Levels 
 

Table A-1 provides State of New Mexico Soil Screening Levels (SSLs), as developed by the 

New Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) and the 

Ground Water Quality Bureau Voluntary Remediation Program for 220 chemicals most 

commonly associated with environmental releases within the state.  These NMED SSLs are 

derived using default exposure parameter values (refer to Equations in Volume I) and chemical- 

and State of New Mexico-specific physical parameters (as presented in Tables B-1 and B-2 of 

Appendix B).  These default values are assumed to be appropriately conservative in the face of 

uncertainty and are likely to be protective for the majority of site conditions relevant to soil 

exposures within New Mexico. 

 

However, the NMED SSLs are not necessarily protective of all known human exposure 

pathways, reasonable land uses or ecological threats.  Thus, before applying NMED SSLs at a 

site, it is extremely important to compare the conceptual site model (CSM) with the assumptions 

upon which the NMED SSLs are predicated to ensure that the site conditions and exposure 

pathways match those used to develop the NMED SSLs.  If this comparison indicates that the 

site at issue is more complex than the corresponding SSL scenarios, or that there are significant 

exposure pathways not accounted for by the NMED SSLs, then the NMED SSLs are insufficient 

for use in a defensible assessment of the site.  A more detailed site-specific approach will be 

necessary to evaluate the additional pathways or site conditions. 

 

TABLE A-1 

 

Column 1: The first column in Table A-1 presents the names of the chemicals for which 

NMED has developed SSLs.    

Column 2: The second column presents NMED SSLs predicated on residential soil 

exposures.   

 

Column 3, 5, 7,  

and 9: These columns present indicator categories for the NMED SSL residential, 

industrial, construction, and tap water basis, whether predicated on 

carcinogenic (c) and noncarcinogenic (n) effects.  In some cases, the risk-

based SSL is greater than the soil saturation limit, and in these cases, the 

SSL is denoted as either “cs” or “ns” depending on carcinogenicity or non-

carcinogenicity, respectively.  In the case where a noncarcinogenic SSL is 

greater than the ceiling limit (1E+05), the SSL is denoted as “nl” and in a 

few cases, “nls” is used to indicate the SSL is both above the saturation level 

and the ceiling limit.  NMED SSLs predicated on a carcinogenic endpoint 

reflect age-adjusted child-to-adult exposures.  NMED SSLs predicated on a 

noncarcinogenic endpoint reflect child-only exposures.  Detected 

concentrations above a saturation value (“cs”, “ns”, or “nsl”) may indicate 

the presence of nonaqueous phase liquid (NAPL).   

 

Columns 4 and 6:  The fourth and sixth columns present NMED SSLs analogous to Column 1, 

with the exception that these values correspond to Industrial/Occupational 
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and Construction worker (adult-only) exposures, respectively. 

 

Column 8: Presents the tap water SL for the residential scenario. 

 

Columns 10 and 11: The tenth column presents NMED SSLs for the migration to groundwater 

pathway developed using a default dilution attenuation factor (DAF) of 1, 

which assume no effective dilution or attenuation.  These values can be 

considered at sites where little or no dilution or attenuation of soil leachate 

concentrations is expected (e.g., shallow water tables, karst topography).  

Column 11 presents NMED SSLs for the migration to groundwater pathway 

developed using a DAF of 20 to account for natural processes that reduce 

contaminant concentrations in the subsurface.  The SSLs based on a DAF of 

20 are default SSLs that should be applicable at most sites. 

 

As noted above, separate NMED SSLs are presented for use in evaluating three discrete potential 

receptor populations: Residential, Industrial/Occupational, and Construction.  Each NMED SSL 

considers incidental ingestion of soil, inhalation of volatiles from soil (limited to those chemicals 

noted as volatile organic compounds [VOCs] within Table B-2) and/or particulate emissions 

from impacted soil, and dermal contact with soil. 

Generally, if a contaminant is detected at a level in soil exceeding the most relevant NMED SSL, 

and the site-specific CSM is in general agreement with the underlying assumptions upon which 

the NMED SSLs are predicated, this result indicates the potential for adverse human health 

effects to occur.  Conversely, if no contaminants are detected above the most relevant NMED 

SSL, this tends to indicate to the user that environmental conditions may not necessitate remedial 

action of the surface soil or the vadose zone.   

 

A detection above a NMED SSL does not indicate that unacceptable exposures are, in fact, 

occurring.  The NMED SSLs are predicated on relatively conservative exposure assumptions and 

an exceedance only tends to indicate the potential for adverse effects.  The NMED SSLs do not 

account for additive exposures, whether for carcinogenic or noncarcinogenic endpoints.  Section 

5 of Volume I addresses a methodology by which an environmental manager may determine 

whether further site-evaluation is warranted, however, this methodology does not replace the 

need for defensible risk assessment where indicated.  The SSLs also do not account for ingestion 

of homegrown produce/animals or the vapor intrusion pathway.  If these or other exposure 

pathways are complete, additional analyses may be warranted. 

 

The NMED SSLs address a basic subset of exposures fundamental to the widest array of 

environmentally-impacted sites within the State of New Mexico.  The NMED SSLs cannot 

address all relevant exposure pathways associated with all sites.  The utility of the NMED SSLs 

depends heavily upon the understanding of site conditions as accurately reflected in the CSM and 

nature and extent of contamination determinations.  Consideration of the NMED SSLs does not 

preclude the need for site-specific risk assessment in all instances.
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Table A-1: NMED Soil Screening Levels 

 

Chemical 

Residential 

Soil 

(mg/kg) 

End-

point 

Industrial/ 

Occupational 

Soil (mg/kg) 

End-

point 

Construction 

Worker Soil 

(mg/kg) 

End-

point 

Tap 

Water 

(μg/L) 

End-

point 

Risk-based 

SSL for a 

DAF of 1 

(mg/kg) 

Risk-based 

SSL for a 

DAF of 20 

(mg/kg) 

Acenaphthene 3.44E+03 n 3.67E+04 n 1.86E+04 n 2.19E+03 n 1.71E+01 3.43E+02 

Acetaldehyde 2.45E+02 n 1.16E+03 n 2.14E+02 n 1.88E+01 n 3.77E-03 7.54E-02 

Acetone 6.66E+04 n 8.68E+05 nls 2.21E+05 nls 2.18E+04 n 3.85E+00 7.71E+01 

Acrylonitrile 4.55E+00 c 2.43E+01 c 3.76E+01 n 4.54E-01 c 8.46E-05 1.69E-03 

Acetophenone 7.82E+03 ns 1.14E+05 nls 3.10E+04 ns 3.65E+03 n 9.17E-01 1.83E+01 

Acrolein 4.04E-01 n 1.92E+00 n 3.56E-01 n 4.16E-02 n 7.28E-06 1.46E-04 

Aldrin 2.84E-01 c 1.12E+00 c 7.15E+00 n 3.92E-02 c 4.83E-03 9.66E-02 

Aluminum 7.80E+04 n 1.13E+06 nl 4.07E+04 n 3.65E+04 n 5.48E+04 1.10E+06 

Anthracene 1.72E+04 n 1.83E+05 nl 6.68E+04 n 1.10E+04 n 2.71E+02 5.41E+03 

Antimony 3.13E+01 n 4.54E+02 n 1.24E+02 n 1.46E+01 n 6.60E-01 1.32E+01 

Arsenic 3.90E+00 c 1.77E+01 c 5.30E+01 n 4.48E-01 c 1.31E-02 2.61E-01 

Barium 1.56E+04 n 2.23E+05 nl 4.35E+03 n 7.30E+03 n 3.01E+02 6.01E+03 

Benzene 1.54E+01 c 8.47E+01 c 1.38E+02 n 4.13E+00 c 1.62E-03 3.24E-02 

Benzidine 5.01E-03 c 8.33E-02 c 7.20E-01 c 9.36E-04 c 1.83E-06 3.67E-05 

Benzo(a)anthracene 1.48E+00 c 2.34E+01 c 2.13E+02 c 2.95E-01 c 7.83E-02 1.57E+00 

Benzo(a)pyrene 1.48E-01 c 2.34E+00 c 2.13E+01 c 2.95E-02 c 2.60E-02 5.20E-01 

Benzo(b)fluoranthene 1.48E+00 c 2.34E+01 c 2.13E+02 c 2.95E-01 c 2.65E-01 5.31E+00 

Benzo(k)fluoranthene 1.48E+01 c 2.34E+02 c 2.06E+03 c 2.95E+00 c 2.60E+00 5.20E+01 

Beryllium 1.56E+02 n 2.26E+03 n 1.44E+02 n 7.30E+01 n 5.77E+01 1.15E+03 

a-BHC (a-Hexachlorocyclohexane, a-HCH) 7.72E-01 c 3.04E+00 c 2.63E+01 c 1.07E-01 c 5.04E-04 1.01E-02 

b-BHC (b-Hexachlorocyclohexane, b-HCH) 2.70E+00 c 1.06E+01 c 9.19E+01 c 3.73E-01 c 1.64E-03 3.27E-02 

g-BHC (Lindane) 5.17E+00 c 2.29E+01 c 8.30E+01 n 6.11E-01 c 2.68E-03 5.36E-02 

1,1-Biphenyl 5.71E+01 ns 2.72E+02 ns 1.55E+04 ns 8.34E-01 n 6.65E-03 1.33E-01 

Bis(2-chloroethyl) ether 2.68E+00 c 1.42E+01 c 7.78E+01 c 1.19E-01 c 3.41E-05 6.81E-04 

Bis(2-chloroisopropyl) ether 9.15E+01 c 4.54E+02 cs 3.10E+03 cs 9.60E+00 c 3.53E-03 7.06E-02 

Bis(2-ethylhexyl) phthalate 3.47E+02 cs 1.37E+03 cs 4.76E+03 n 4.80E+01 c 8.62E+00 1.72E+02 

Bis(chloromethyl) ether 6.48E-03 c 3.53E-02 c 1.78E-01 c 6.24E-04 c 1.17E-07 2.35E-06 

Boron 1.56E+04 n 2.27E+05 nl 4.65E+04 n 7.30E+03 n 2.51E+01 5.01E+02 

Bromodichloromethane 5.41E+00 c 3.01E+01 c 1.43E+02 c 1.17E+00 c 5.81E-04 1.16E-02 
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Chemical 

Residential 

Soil 

(mg/kg) 

End-

point 

Industrial/ 

Occupational 

Soil (mg/kg) 

End-

point 

Construction 

Worker Soil 

(mg/kg) 

End-

point 

Tap 

Water 

(μg/L) 

End-

point 

Risk-based 

SSL for a 

DAF of 1 

(mg/kg) 

Risk-based 

SSL for a 

DAF of 20 

(mg/kg) 

Bromomethane 1.65E+01 n 8.65E+01 n 1.64E+01 n 8.66E+00 n 1.80E-03 3.60E-02 

1,3-Butadiene 8.08E-01 c 4.29E+00 c 3.19E+00 n 1.76E-01 c 5.49E-05 1.10E-03 

2-Butanone (Methyl ethyl ketone, MEK) 3.71E+04 n 3.75E+05 nls 8.43E+04 nls 7.06E+03 n 2.61E+00 5.21E+01 

tert-Butyl methyl ether (MTBE) 9.01E+02 c 4.89E+03 c 2.49E+04 cs 1.25E+02 c 2.59E-02 5.18E-01 

Cadmium 7.03E+01 n 8.97E+02 n 2.77E+02 n 1.83E+01 n 1.37E+00 2.75E+01 

Carbon disulfide 1.53E+03 ns 8.33E+03 ns 1.58E+03 ns 1.04E+03 n 2.16E-01 4.33E+00 

Carbon tetrachloride 1.08E+01 c 5.98E+01 c 2.26E+02 ns 4.40E+00 c 1.05E-03 2.10E-02 

Chlordane 1.62E+01 c 7.19E+01 c 1.35E+02 n 1.35E+00 n 6.87E-02 1.37E+00 

2-Chloroacetophenone 1.72E+05 nl 8.12E+05 nl 2.81E+02 n         

2-Chloro-1,3-butadiene 1.69E-01 c 2.03E+02 n 4.39E+00 c 1.62E-01 c 4.29E-05 1.70E-03 

1-Chloro-1,1-difluoroethane 1.07E+05 nls 5.05E+05 nls 9.38E+04 nls 1.04E+05 n 2.67E+01 1.07E+03 

Chlorobenzene 3.76E+02 ns 2.12E+03 ns 4.06E+02 ns 9.13E+01 n 5.82E-02 9.84E-01 

1-Chlorobutane 3.13E+03 ns 4.54E+04 ns 1.24E+04 ns 1.46E+03 n 5.77E-01 1.05E+01 

Chlorodifluoromethane 1.03E+05 nls 4.86E+05 nls 9.04E+04 nls 1.04E+05 n 2.31E+01 8.55E+02 

Chloroform 5.86E+00 c 3.27E+01 c 1.54E+02 c 1.93E+00 c 6.45E-04 9.18E-03 

Chloromethane 2.75E+02 n 1.29E+03 cs 2.41E+02 n 1.88E+02 n 3.63E-02 8.79E-01 

b-Chloronaphthalene  6.26E+03 ns 9.08E+04 ns 2.48E+04 ns 2.92E+03 n 1.15E+01 2.27E+02 

o-Chloronitrobenzene  1.62E+01 c 1.06E+02 n 8.51E+01 n 2.24E+00 c 1.63E-03 3.27E-02 

p-Chloronitrobenzene  6.11E+01 n 1.49E+02 n 2.94E+02 n 1.21E+00 n 8.99E-04 1.74E-02 

2-Chlorophenol 3.91E+02 n 5.68E+03 n 1.55E+03 n 1.83E+02 n 1.36E-01 2.31E+00 

2-Chloropropane 6.63E+03 ns 3.13E+04 ns 5.78E+03 ns 2.09E+02 n 4.80E-02 9.22E-01 

o-Chlorotoluene  1.56E+03 ns 2.27E+04 ns 6.19E+03 ns 7.30E+02 n 5.46E-01 1.12E+01 

Chromium III 1.17E+05 nl 1.70E+06 nl 4.65E+05 nl 5.48E+04 n 9.86E+07 1.97E+09 

Chromium VI 2.97E+00 c 6.31E+01 n 6.56E+01 c 4.31E-01 c 8.26E-03 1.66E-01 

Chrysene 1.48E+02 c 2.34E+03 c 2.06E+04 c 2.95E+01 c 7.99E+00 1.60E+02 

Copper 3.13E+03 n 4.54E+04 n 1.24E+04 n 1.46E+03 n 5.14E+01 1.03E+03 

Crotonaldehyde 3.37E+00 c 1.14E+03 c 1.14E+02 c 3.54E-01 c 6.35E-05 1.25E-03 

Cumene (isopropylbenzene) 2.43E+03 ns 1.45E+04 ns 2.81E+03 ns 6.79E+02 n 8.31E-01 1.73E+01 

Cyanide 4.69E+01 n 6.81E+02 n 1.86E+02 n 2.19E+01 n 2.21E-01 4.41E+00 

Cyanogen 3.13E+03 ns 4.54E+04 n 1.24E+04 n 1.46E+03 n 2.66E-01 5.79E+00 

Cyanogen bromide 7.04E+03 n 1.02E+05 nl 2.79E+04 n 3.29E+03 n 6.06E-01 1.88E+01 
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Cyanogen chloride 3.91E+03 n 5.68E+04 n 1.55E+04 n 1.83E+03 n 3.16E-01 6.66E+00 

DDD 2.03E+01 c 7.98E+01 c 6.90E+02 c 2.80E+00 c 4.98E-01 9.88E+00 

DDE 1.43E+01 c 5.63E+01 c 4.87E+02 c 1.98E+00 c 3.49E-01 6.97E+00 

DDT 1.72E+01 c 7.81E+01 c 1.42E+02 n 1.98E+00 c 5.00E-01 1.00E+01 

Dibenz(a,h)anthracene 1.48E-01 c 2.34E+00 c 2.13E+01 c 2.95E-02 c 8.46E-02 1.69E+00 

1,2-Dibromo-3-chloropropane 1.86E+00 c 1.08E+00 c 5.07E+00 c 3.16E-03 c 1.16E-06 2.20E-05 

Dibromochloromethane 1.21E+01 c 6.24E+01 c 3.32E+02 cs 1.47E+00 c 5.04E-04 6.61E-03 

1,2-Dibromoethane 5.88E-01 c 3.22E+00 c 1.60E+01 c 6.53E-02 c 1.52E-05 3.08E-04 

1,4-Dichloro-2-butene 9.73E-02 c 5.45E-01 c 2.53E+00 c 1.16E-02 c 4.45E-06 8.66E-05 

1,2-Dichlorobenzene 2.31E+03 ns 1.40E+04 ns 2.71E+03 ns 3.70E+02 n 2.78E-01 5.60E+00 

1,4-Dichlorobenzene 3.17E+01 c 1.77E+02 c 8.31E+02 cs 4.27E+00 c 4.39E-03 6.39E-02 

3,3-Dichlorobenzidine 1.08E+01 c 4.26E+01 c 3.64E+02 c 1.49E+00 c 7.40E-03 1.48E-01 

Dichlorodifluoromethane 1.68E+02 n 7.98E+02 ns 1.49E+02 ns 2.03E+02 n 4.85E-02 7.43E+00 

1,1-Dichloroethane 6.45E+01 c 3.59E+02 c 1.70E+03 cs 2.42E+01 c 5.34E-03 1.20E-01 

1,2-Dichloroethane 7.89E+00 c 4.35E+01 c 5.87E+01 n 1.49E+00 c 3.48E-04 7.11E-03 

cis-1,2-Dichloroethene 1.56E+02 n 2.27E+03 ns 6.19E+02 c 7.30E+01 n 1.70E-02 3.67E-01 

trans-1,2-Dichloroethene 2.70E+02 n 1.44E+03 ns 2.73E+02 ns 1.07E+02 n 2.49E-02 5.38E-01 

1,1-Dichloroethene 4.49E+02 n 2.29E+03 ns 4.32E+02 ns 3.40E+02 n 7.51E-02 2.32E+00 

2,4-Dichlorophenol 1.83E+02 n 2.05E+03 n 7.15E+02 n 1.10E+02 n 9.98E-02 2.00E+00 

1,2-Dichloropropane 1.52E+01 c 8.44E+01 c 2.50E+01 n 3.86E+00 c 1.02E-03 2.14E-02 

1,3-Dichloropropene 3.37E+01 c 1.77E+02 c 2.09E+02 ns 4.33E+00 c 1.22E-03 2.48E-02 

Dicyclopentadiene 3.33E+01 n 1.63E+02 ns 3.04E+01 n 1.39E+01 n 3.40E-02 7.60E-01 

Dieldrin 3.04E-01 c 1.20E+00 c 1.03E+01 c 4.20E-02 c 1.27E-03 2.55E-02 

Diethyl phthalate 4.89E+04 n 5.47E+05 nl 1.91E+05 nl 2.92E+04 n 9.66E+00 1.93E+02 

Dimethyl phthalate 6.11E+05 nl 6.84E+06 nl 2.38E+06 nl 3.65E+05 n 8.06E+01 1.61E+03 

Di-n-butyl phthalate (Dibutyl phthalate) 6.11E+03 n 6.84E+04 n 2.38E+04 n 3.65E+03 n 6.97E+00 1.39E+02 

2,4-Dimethylphenol 1.22E+03 n 1.37E+04 n 4.76E+03 n 7.30E+02 n 6.66E-01 1.33E+01 

4,6-Dinitro-o-cresol 4.89E+00 n 5.47E+01 n 1.91E+01 n 2.92E+00 n 3.82E-03 7.62E-02 

2,4-Dinitrophenol 1.22E+02 n 1.37E+03 n 4.76E+02 n 7.30E+01 n 6.69E-02 1.26E+00 

2,4-Dinitrotoluene 1.57E+01 c 6.18E+01 c 4.76E+02 n 2.17E+00 c 2.26E-03 4.49E-02 

2,6-Dintitrotoluene 6.11E+01 n 6.84E+02 n 2.38E+02 n 3.65E+01 n 3.85E-02 7.70E-01 
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2,4/2,6-Dintrotoluene Mixture 7.15E+00 c 2.82E+01 c 2.45E+02 c 9.88E-01 c 1.08E-03 2.08E-02 

1,4-Dioxane 4.86E+01 c 1.92E+02 c 1.66E+03 c 6.72E+00 c 1.20E-03 2.38E-02 

1,2-Diphenylhydrazine 6.08E+00 c 2.39E+01 c 2.07E+02 c 8.40E-01 c 2.04E-03 4.08E-02 

Endosulfan 3.67E+02 n 4.10E+03 n 1.43E+03 n 2.19E+02 n 2.26E+00 4.52E+01 

Endrin 1.83E+01 n 2.05E+02 n 7.15E+01 n 1.10E+01 n 3.33E-01 6.64E+00 

Epichlorohydrin 4.10E+01 n 2.06E+02 n 3.84E+01 n 2.07E+00 n 4.41E-04 7.78E-03 

Ethyl acetate 7.04E+04 ns 1.02E+06 nls 2.79E+05 nls 3.29E+04 n 6.01E+00 1.20E+02 

Ethyl acrylate 1.33E+02 c 6.62E+02 c 4.52E+03 cs 1.40E+01 c 2.76E-03 5.34E-02 

Ethyl chloride 2.98E+04 ns 1.41E+05 nls 2.61E+04 nls 2.09E+04 n 5.29E+00 1.07E+02 

Ethyl ether 1.56E+04 ns 2.27E+05 nls 6.19E+04 ns 7.30E+03 n 2.29E+00 2.83E+01 

Ethyl methacrylate 4.55E+03 ns 3.80E+04 ns 2.79E+04 ns 5.26E+02 n 1.14E-01 2.09E+00 

Ethylbenzene 6.84E+01 c 3.78E+02 cs 1.83E+03 cs 1.48E+01 c 1.36E-01 2.60E-01 

Ethylene oxide 4.06E+00 c 2.22E+01 c 1.11E+02 c 4.41E-01 c 7.85E-05 1.58E-03 

Fluoranthene 2.29E+03 n 2.44E+04 n 8.91E+03 n 1.46E+03 n 1.22E+02 2.43E+03 

Fluorene 2.29E+03 n 2.44E+04 ns 8.91E+03 ns 1.46E+03 n 2.03E+01 4.06E+02 

Fluoride 3.13E+03 n 4.54E+04 n 1.24E+04 n 1.46E+03 n 2.53E-01 8.37E+00 

Furan 7.82E+01 n 1.14E+03 n 3.10E+02 n 3.65E+01 n 1.48E-02 2.32E-01 

Heptachlor 1.08E+00 c 4.26E+00 c 3.68E+01 c 1.49E-01 c 9.27E-03 1.85E-01 

Hexachlorobenzene 3.04E+00 c 1.20E+01 c 1.03E+02 c 4.20E-01 c 3.98E-03 7.96E-02 

Hexachloro-1,3-butadiene 6.11E+01 n 2.46E+02 c 2.38E+02 n 8.62E+00 c 1.24E-02 2.57E-01 

Hexachlorocyclopentadiene 3.67E+02 n 4.10E+03 n 8.11E+02 n 2.19E+02 n 1.08E+00 1.05E+01 

Hexachloroethane 4.28E+01 n 4.79E+02 n 1.67E+02 n 1.68E+01 c 7.87E-03 1.64E-01 

n-Hexane 9.38E+02 ns 5.11E+03 ns 9.73E+02 ns 8.76E+02 n 4.24E-01 1.53E+02 

HMX 3.91E+03 n 5.68E+04 n 1.55E+04 n 1.83E+03 n 1.87E+00 3.54E+01 

Hydrazine anhydride 2.13E+00 c 1.06E+01 c 6.85E+01 c 2.24E-01 c 5.08E-04 1.02E-02 

Hydrogen cyanide 1.07E+01 n 5.98E+01 n 1.14E+01 n 1.55E+00 n 4.44E-04 5.39E-03 

Indeno(1,2,3-c,d)pyrene 1.48E+00 c 2.34E+01 c 2.13E+02 c 2.95E-01 c 8.63E-01 1.73E+01 

Iron 5.48E+04 n 7.95E+05 nl 2.17E+05 nl 2.56E+04 n 6.43E+02 1.29E+04 

Isobutanol (Isobutyl alcohol) 2.35E+04 ns 3.41E+05 nls 9.29E+04 ns 1.10E+04 n 1.95E+00 3.89E+01 

Isophorone 5.12E+03 c 1.37E+05 cs 4.75E+04 n 7.07E+02 c 1.92E-01 3.84E+00 

Lead 4.00E+02 IEUB 8.00E+02 IEUB 8.00E+02 IEU         
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Lead (tetraethyl-) 6.11E-03 n 6.84E-02 n 2.38E-02 n 3.65E-03 n 4.19E-06 2.76E-04 

Maleic hydrazide 3.06E+04 n 3.42E+05 nl 1.19E+05 nl 1.83E+04 n 3.45E+00 6.51E+01 

Manganese 1.86E+03 n 2.67E+04 nl 4.40E+02 n 8.76E+02 n 5.71E+01 1.14E+03 

Mercury (elemental) 1.56E+01 ns 7.36E+01 ns 1.36E+01 ns 6.26E-01 n 3.39E-02 6.54E-01 

Mercury (methyl) 7.82E+00 n 1.14E+02 n 3.10E+01 n 3.65E+00 n 6.47E-04 2.09E-02 

Mercury (salts) 2.35E+01 n 3.41E+02 ns 9.29E+01 n 1.10E+01 n 5.71E-01 1.15E+01 

Methacrylonitrile 4.84E+00 n 3.92E+01 n 8.18E+00 n 1.04E+00 n 3.19E-04 4.05E-03 

Methomyl 1.53E+03 n 1.71E+04 n 5.96E+03 n 9.13E+02 n 1.74E-01 3.44E+00 

Methyl acetate 7.82E+04 ns 1.14E+06 nls 3.10E+05 nls 3.65E+04 n 1.06E+01 1.30E+02 

Methyl acrylate 2.35E+03 n 3.41E+04 ns 9.29E+03 ns 1.10E+03 n 3.23E-01 4.01E+00 

Methyl isobutyl ketone 5.82E+03 ns 7.38E+04 ns 1.85E+04 ns 1.99E+03 n 6.08E-01 7.68E+00 

Methyl methacrylate 1.12E+04 ns 5.69E+04 ns 1.07E+04 ns 1.42E+03 n 2.66E-01 5.35E+00 

Methyl styrene (alpha) 5.48E+03 ns 7.95E+04 ns 2.17E+04 ns 2.56E+03 n 3.12E+00 6.29E+01 

Methyl styrene (mixture) 2.72E+02 ns 2.11E+03 ns 4.34E+02 ns 6.04E+01 n 7.53E-02 1.52E+00 

Methylcyclohexane 5.63E+03 ns 2.65E+04 ns 4.93E+03 ns 6.26E+03 n 3.28E+00 3.21E+02 

Methylene bromide (Dibromomethane) 5.16E+01 n 2.54E+02 n 3.10E+03 ns 8.16E+00 n 1.68E-03 3.42E-02 

Methylene chloride 4.09E+02 n 4.70E+03 c 1.12E+03 ns 1.86E+02 n 3.84E-02 8.24E-01 

Molybdenum 3.91E+02 n 5.68E+03 n 1.55E+03 n 1.83E+02 n 3.68E+00 7.40E+01 

Naphthalene 4.30E+01 c 2.41E+02 c 1.58E+02 n 1.43E+00 c 3.56E-03 7.13E-02 

Nickel 1.56E+03 n 2.25E+04 n 6.19E+03 n 7.30E+02 n 4.76E+01 9.53E+02 

Nitrate 1.25E+05 nl 1.82E+06 nl 4.96E+05 nl 5.84E+04 n 1.01E+01 3.35E+02 

Nitrite 7.82E+03 n 1.14E+05 nl 3.10E+04 n 3.65E+03 n 6.45E-01 2.09E+01 

Nitrobenzene 5.35E+01 c 3.00E+02 c 3.32E+02 n 1.22E+00 c 6.24E-04 1.25E-02 

Nitroglycerin 6.11E+00 n 6.84E+01 n 2.38E+01 n 3.65E+00 n 1.68E-03 2.53E-02 

N-Nitrosodiethylamine 7.68E-03 c 1.28E-01 c 1.10E+00 c 1.44E-03 c 1.68E-06 8.55E-06 

N-Nitrosodimethylamine 2.26E-02 c 3.76E-01 c 1.91E+00 n 4.22E-03 c 8.76E-07 1.75E-05 

N-Nitrosodi-n-butylamine 6.89E-01 c 2.92E+00 c 2.19E+01 c 2.44E-02 c 3.78E-05 7.55E-04 

N-Nitrosodiphenylamine 9.93E+02 c 3.91E+03 c 3.36E+04 c 1.37E+02 c 5.65E-01 1.13E+01 

N-Nitrosopyrrolidine 2.32E+00 c 9.12E+00 c 7.88E+01 c 3.20E-01 c 1.01E-04 1.99E-03 

m-Nitrotoluene 7.82E+00 n 1.14E+02 n 3.10E+01 n 3.65E+00 n 2.63E-03 5.24E-02 
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o-Nitrotoluene 2.91E+01 c 1.02E+03 cs 2.79E+02 n 3.05E+00 c 2.23E-03 4.46E-02 

p-Nitrotoluene 2.44E+02 n 2.74E+03 c 9.53E+02 n 4.20E+01 c 3.02E-02 6.03E-01 

Pentachlorobenzene 4.89E+01 n 5.47E+02 n 1.91E+02 n 2.92E+01 n 1.68E-01 3.35E+00 

Pentachlorophenol 8.94E+00 c 3.00E+01 c 3.10E+02 c 1.68E+00 c 1.28E-02 2.56E-01 

Perchlorate 5.48E+01 n 7.95E+02 ns 2.17E+02 n 2.56E+01 n 4.43E-03 1.46E-01 

Phenanthrene 1.83E+03 ns 2.05E+04 n 7.15E+03 n 1.10E+03 n 2.76E+01 5.71E+02 

Phenol 1.83E+04 n 2.05E+05 nl 6.88E+04 n 1.10E+04 n 4.98E+00 9.95E+01 

Polychlorinatedbiphenyls (PCBs)  

Aroclor 1016 3.93E+00 n 4.13E+01 n 1.53E+01 n 2.56E+00 n 1.83E-01 3.67E+00 

Aroclor 1221 1.49E+00 c 6.24E+00 c 4.63E+01 cs 6.81E-02 c 8.69E-04 1.74E-02 

Aroclor 1232 1.49E+00 c 6.24E+00 c 4.63E+01 cs 6.81E-02 c 8.69E-04 1.74E-02 

Aroclor 1242 2.22E+00 c 8.26E+00 c 7.58E+01 c 3.36E-01 c 3.94E-02 7.88E-01 

Aroclor 1248 2.22E+00 c 8.26E+00 c 7.58E+01 c 3.36E-01 c 3.86E-02 7.73E-01 

Aroclor 1254 1.12E+00 n 8.26E+00 c 4.36E+00 n 3.36E-01 c 6.58E-02 1.32E+00 

Aroclor 1260 2.22E+00 c 8.26E+00 c 7.58E+01 c 3.36E-01 c 1.76E-01 3.53E+00 

2,2',3,3',4,4',5-Heptachlorobiphenyl (PCB 170) 3.41E-01 c 1.27E+00 c 1.17E+01 c 5.17E-02 c 2.77E-02 5.53E-01 

2,2',3,4,4',5,5'-Heptachlorobiphenyl (PCB 180) 3.41E+00 c 1.27E+01 c 1.17E+02 c 5.17E-01 c 2.71E-01 5.42E+00 

2,3,3',4,4',5,5'-Heptachlorobiphenyl (PCB 189) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 9.04E-02 1.81E+00 

2,3',4,4',5,5'-Hexachlorobiphenyl (PCB 167) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 5.41E-02 1.08E+00 

2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 5.52E-02 1.10E+00 

2,3,3',4,4',5-Hexachlorobiphenyl (PCB 156) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 5.52E-02 1.10E+00 

3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169) 1.14E-03 c 4.24E-03 c 3.89E-02 c 1.72E-04 c 5.41E-05 1.08E-03 

2',3,4,4',5-Pentachlorobiphenyl (PCB 123) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 3.38E-02 6.75E-01 

2',3',4,4',5-Pentachlorobiphenyl (PCB 118) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 3.31E-02 6.62E-01 

2',3,3',4,4'-Pentachlorobiphenyl (PCB 105) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 3.38E-02 6.75E-01 

2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 1.14E+00 c 4.24E+00 c 3.89E+01 c 1.72E-01 c 3.38E-02 6.75E-01 

3,3',4,4',5-Pentachlorobiphenyl (PCB 126) 3.41E-04 c 1.27E-03 c 1.17E-02 c 5.17E-05 c 9.93E-06 1.99E-04 

3,3',4,4'-Tetrachlorobiphenyl (PCB 77) 3.41E-01 c 1.27E+00 c 1.17E+01 c 5.17E-02 c 6.06E-03 1.21E-01 

3,4,4',5-Tetrachlorobiphenyl (PCB 81) 1.14E-01 c 4.24E-01 c 3.89E+00 c 1.72E-02 c 2.02E-03 4.04E-02 

Propylene oxide 2.31E+01 c 1.16E+02 c 7.06E+02 n 2.31E+00 c 4.19E-04 8.38E-03 

Pyrene 1.72E+03 n 1.83E+04 n 6.68E+03 n 1.10E+03 n 8.94E+01 1.79E+03 
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RDX (Hexahydro-1,3,5-trinitro-1,3,5-triazine 5.82E+01 c 3.41E+03 c 9.29E+02 n 6.11E+00 c 1.88E-03 3.75E-02 

Selenium 3.91E+02 n 5.68E+03 n 1.55E+03 n 1.83E+02 n 9.65E-01 1.93E+01 

Silver 3.91E+02 n 5.68E+03 n 1.55E+03 n 1.83E+02 n 1.57E+00 3.13E+01 

Strontium 4.69E+04 n 6.81E+05 nl 1.86E+05 nl 2.19E+04 n 7.73E+02 1.55E+04 

Styrene 7.28E+03 ns 5.00E+04 ns 9.99E+03 ns 1.62E+03 n 1.39E+00 2.77E+01 

2,3,7,8-TCDD 4.50E-05 c 2.04E-04 c 2.84E-04 n 5.17E-06 c 1.93E-06 3.86E-05 

2,3,7,8-TCDF 4.50E-04 c 2.04E-03 c 1.52E-02 c 5.17E-05 c 1.08E-05 2.17E-04 

1,2,4,5-Tetrachlorobenzene 1.83E+01 n 2.05E+02 n 7.15E+01 n 1.10E+01 n 3.84E-02 7.68E-01 

1,1,1,2-Tetrachloroethane 2.91E+01 c 1.61E+02 c 7.79E+02 cs 5.24E+00 c 1.65E-03 3.29E-02 

1,1,2,2-Tetrachloroethane 8.02E+00 c 4.35E+01 c 2.21E+02 c 6.71E-01 c 2.13E-04 4.26E-03 

Tetrachloroethene 7.02E+00 c 3.66E+01 c 2.12E+02 cs 1.08E+00 c 4.30E-04 8.61E-03 

Tetryl (Trinitrophenylmethylnitramine) 2.44E+02 n 2.74E+03 n 9.53E+02 n 1.46E+02 n 1.03E+00 2.07E+01 

Thallium 7.82E-01 n 1.14E+01 n 3.10E+00 n 3.65E-01 n 2.60E-02 5.20E-01 

Toluene 5.27E+03 ns 5.77E+04 ns 1.34E+04 ns 2.28E+03 n 1.27E+00 2.53E+01 

Toxaphene 4.42E+00 c 1.74E+01 c 1.50E+02 c 6.11E-01 c 7.08E-02 1.42E+00 

Tribromomethane (Bromoform) 6.16E+02 c 2.42E+03 c 4.76E+03 n 8.51E+01 c 6.04E-01 1.21E+01 

1,1,2-Trichloro-1,2,2-trifluoroethane 7.21E+04 nls 3.47E+05 nls 6.47E+04 nls 5.92E+04 n 1.72E+02 3.45E+03 

1,2,4-Trichlorobenzene 7.30E+01 n 3.67E+02 ns 6.87E+01 ns 4.12E+00 n 9.13E-03 1.83E-01 

1,1,1-Trichloroethane 1.56E+04 ns 7.89E+04 ns 1.48E+04 ns 9.13E+03 n 2.91E+00 5.82E+01 

1,1,2-Trichloroethane 2.81E+00 n 1.33E+01 c 4.72E+02 ns 4.16E-01 n 1.12E-04 2.23E-03 

Trichloroethylene 8.77E+00 n 4.13E+01 c 7.68E+00 cs 3.40E+00 n 1.05E-03 2.11E-02 

Trichlorofluoromethane 1.41E+03 ns 6.94E+03 ns 1.30E+03 ns 1.29E+03 n 8.89E-01 1.78E+01 

2,4,5-Trichlorophenol 6.11E+03 n 6.84E+04 n 2.38E+04 n 3.65E+03 n 1.04E+01 2.07E+02 

2,4,6-Trichlorophenol 6.11E+01 n 6.84E+02 n 2.38E+02 n 3.65E+01 n 1.04E-01 2.07E+00 

1,1,2-Trichloropropane 3.91E+02 n 5.68E+03 ns 1.55E+03 ns 1.83E+02 n 5.79E-02 1.16E+00 

1,2,3-Trichloropropane 4.97E-02 c 3.76E+01 c 7.23E+00 c 7.18E-03 c 2.50E-06 5.00E-05 

Triethylamine 2.21E+02 n 1.04E+03 n 1.93E+02 n 1.46E+01 n 3.65E-03 7.31E-02 

2,4,6-Trinitrotoluene 3.91E+01 n 5.68E+02 n 1.55E+02 n 1.83E+01 n 8.01E-02 1.60E+00 

Uranium (soluable salts) 2.35E+02 n 3.41E+03 n 9.29E+02 ns 1.10E+02 n 4.93E+01 9.86E+02 

Vanadium 3.91E+02 n 5.68E+03 n 1.55E+03 n 1.83E+02 n 1.83E+02 3.65E+03 

Vinyl acetate 2.56E+03 n 1.23E+04 ns 2.30E+03 ns 4.12E+02 n 7.59E-02 1.52E+00 
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Chemical 

Residential 

Soil 

(mg/kg) 

End-

point 

Industrial/ 

Occupational 

Soil (mg/kg) 

End-

point 

Construction 

Worker Soil 

(mg/kg) 

End-

point 

Tap 

Water 

(μg/L) 

End-

point 

Risk-based 

SSL for a 

DAF of 1 

(mg/kg) 

Risk-based 

SSL for a 

DAF of 20 

(mg/kg) 

Vinyl bromide 2.36E+00 c 1.32E+01 n 8.51E+00 n 1.52E+00 c 4.00E-04 8.00E-03 

Vinyl chloride 7.28E-01 c 2.61E+01 c 1.49E+02 c 1.62E-01 c 5.42E-05 1.08E-03 

m-Xylene 7.74E+02 ns 3.78E+03 ns 7.05E+02 ns 2.03E+02 n 1.56E-01 3.12E+00 

o-Xylene 8.98E+02 ns 4.41E+03 ns 8.23E+02 ns 2.03E+02 n 1.56E-01 3.13E+00 

Xylenes 8.14E+02 ns 3.98E+03 ns 7.43E+02 ns 2.03E+02 n 1.56E-01 3.13E+00 

Zinc 2.35E+04 n 3.41E+05 nl 9.29E+04 n 1.10E+04 n 6.82E+02 1.36E+04 

 
c – carcinogen 

cs - carcinogenic, SSL may exceed saturation  

n – noncarcinogenic 

nl - noncarcinogen, SSL may exceed ceiling limit 

ns - noncarcinogen, SSL may exceed saturation 

nls - noncarcinogen, SSL may exceed both saturation and ceiling limit 
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Table B-1: Chemical CAS and Molecular Weight 
 

Chemical 

Chemical 

Abstract 

Service 

(CAS) 

Number 

Molecular 

Weight 

(g/mole) 

Acenaphthene 83-32-9 154.21 

Acetaldehyde 75-07-0 44.05 

Acetone 67-64-1 58.08 

Acrylonitrile 107-13-1 41.05 

Acetophenone 98-86-2 120.15 

Acrolein 107-02-8 56.06 

Aldrin 309-00-2 364.92 

Aluminum 7429-90-5 26.98 

Anthracene 120-12-7 178.24 

Antimony 7440-36-0 121.75 

Arsenic 7440-38-2 74.92 

Barium 7440-39-3 137.33 

Benzene 71-43-2 78.1 

Benzidine 92-87-5 184.23 

Benzo(a)anthracene 56-55-3 228 

Benzo(a)pyrene 50-32-8 250 

Benzo(b)fluoranthene 205-99-2 252.3 

Benzo(k)fluoranthene 207-08-9 252.3 

Beryllium 7440-41-7 9.01 

a-BHC (HCH) 319-84-6 290.85 

b-BHC (HCH) 319-85-7 290.85 

g-BHC 58-89-9 290.85 

1,1-Biphenyl 92-52-4 150 

Bis(2-chloroethyl) ether 111-44-4 140 

Bis(2-chloroisopropyl) ether 39638-32-9 170 

Bis(2-ethylhexyl) phthalate 117-81-7 390.54 

Bis(chloromethyl) ether 542-88-1 120 

Boron 7440-42-8 10.81 

Bromodichloromethane 75-27-4 164 

Bromomethane 74-83-9 94.95 

1,3-Butadiene 106-99-0 54 

2-Butanone (Methyl ethyl ketone, MEK) 78-93-3 72 

tert-Butyl methyl ether (MTBE) 1634-04-4 88.2 

Cadmium 7440-43-9 112.41 

Carbon disulfide 75-15-0 76 

Carbon tetrachloride 56-23-5 154 

Chlordane 12789-03-6 409.8 

2-Chloroacetophenone 532-27-4 154.59 

2-Chloro-1,3-butadiene 126-99-8 88 

1-Chloro-1,1-difluoroethane 75-68-3 100.5 

Chlorobenzene 108-90-7 113 

1-Chlorobutane 109-69-3 92.57 

Chlorodifluoromethane 75-45-6 86.47 
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Chemical 
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Number 

Molecular 

Weight 

(g/mole) 

Chloroform 67-66-3 120 

Chloromethane 74-87-3 51 

b-Chloronaphthalene  91-58-7 160 

o-Chloronitrobenzene  88-73-3 153.33 

p-Chloronitrobenzene  100-00-5 153.33 

2-Chlorophenol 95-57-8 130 

2-Chloropropane 75-29-6 78.54 

o-Chlorotoluene  95-49-8 172.57 

Chromium III 16065-83-1 52 

Chromium VI 18540-29-9 52 

Chrysene 218-01-9 228.28 

Copper 7440-50-8 63.55 

Crotonaldehyde 123-73-9 70.09 

Cumene (isopropylbenzene) 98-82-8 120 

Cyanide 57-12-5 27.03 

Cyanogen 460-19-5 52 

Cyanogen bromide 506-68-3 52 

Cyanogen chloride 506-77-4 52 

DDD 72-54-8 320 

DDE 72-55-9 318 

DDT 50-29-3 354.5 

Dibenz(a,h)anthracene 53-70-3 278.3 

1,2-Dibromo-3-chloropropane 96-12-8 240 

Dibromochloromethane 124-48-1 210 

1,2-Dibromoethane 106-93-4 188 

1,4-Dichloro-2-butene 764-41-0 130 

1,2-Dichlorobenzene 95-50-1 147 

1,4-Dichlorobenzene 106-46-7 147 

3,3-Dichlorobenzidine 91-94-1 253.13 

Dichlorodifluoromethane 75-71-8 120 

1,1-Dichloroethane 75-34-3 99 

1,2-Dichloroethane 107-06-2 99 

cis-1,2-Dichloroethene 156-59-2 97 

trans-1,2-Dichloroethene 156-60-5 97 

1,1-Dichloroethene 75-35-4 97 

2,4-Dichlorophenol 120-83-2 163 

1,2-Dichloropropane 78-87-5 110 

1,3-Dichloropropene 542-75-6 111 

Dicyclopentadiene 77-73-6 130 

Dieldrin 60-57-1 381 

Diethyl phthalate 84-66-2 222.2 

Dimethyl phthalate 131-11-3 194.19 

Di-n-butyl phthalate (Dibutyl phthalate) 84-74-2 278.34 

2,4-Dimethylphenol 105-67-9 122.16 

4,6-Dinitro-o-cresol 534-52-1 198.14 
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Chemical 

Abstract 

Service 

(CAS) 

Number 

Molecular 

Weight 

(g/mole) 

2,4-Dinitrophenol 51-28-5 184.11 

2,4-Dinitrotoluene 121-14-2 182.14 

2,6-Dintitrotoluene 606-20-2 182.14 

2,4/2,6-Dintrotoluene Mixture 25321-14-6 182.14 

1,4-Dioxane 123-91-1 88.11 

1,2-Diphenylhydrazine 122-66-7 184.24 

Endosulfan 115-29-7 406.95 

Endrin 72-20-8 381 

Epichlorohydrin 106-89-8 93 

Ethyl acetate 141-78-6 88 

Ethyl acrylate 140-88-5 100.1 

Ethyl chloride 75-00-3 65 

Ethyl ether 60-29-7 74.12 

Ethyl methacrylate 97-63-2 114.12 

Ethylbenzene 100-41-4 106.2 

Ethylene oxide 75-21-8 44 

Fluoranthene 206-44-0 202.3 

Fluorene 86-73-7 166.21 

Fluoride 7782-41-4 38 

Furan 110-00-9 68 

Heptachlor 76-44-8 373.5 

Hexachlorobenzene 118-74-1 284.8 

Hexachloro-1,3-butadiene 87-68-3 260.76 

Hexachlorocyclopentadiene 77-47-4 272.75 

Hexachloroethane 67-72-1 236.74 

n-Hexane 110-54-3 86 

HMX 2691-41-0 296.2 

Hydrazine anhydride 302-01-2 32.05 

Hydrogen cyanide 74-90-8 27 

Indeno(1,2,3-c,d)pyrene 193-39-5 276.3 

Iron 7439-89-6 55.84 

Isobutanol (Isobutyl alcohol) 78-83-1 74 

Isophorone 78-59-1 138.21 

Lead 7439-92-1 207.2 

Lead (tetraethyl-) 78-00-2 64.52 

Maleic hydrazide 123-33-1 110 

Manganese 7439-96-5 54.94 

Mercury (elemental) 7439-97-6 200 

Mercury (methyl) 22967-92-6 215.62 

Mercury Chloride (Mercury Salts) 7487-94-7 271.5 

Methacrylonitrile 126-98-7 67.09 

Methomyl 16752-77-5 160 

Methyl acetate 79-20-9 74.08 

Methyl acrylate 96-33-3 86.09 

Methyl isobutyl ketone 108-10-1 100 
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Chemical 

Abstract 

Service 

(CAS) 

Number 

Molecular 

Weight 

(g/mole) 

Methyl methacrylate 80-62-6 100 

Methyl styrene (alpha) 98-83-9 118.18 

Methyl styrene (mixture) 25013-15-4 118.18 

Methylcyclohexane 108-87-2 98 

Methylene bromide (Dibromomethane) 74-95-3 170 

Methylene chloride 75-09-2 85 

Molybdenum 7439-98-7 95.94 

Naphthalene 91-20-3 128.16 

Nickel 7440-02-0 58.71 

Nitrate 14797-55-8 101.1 

Nitrite 14797-65-0 46 

Nitrobenzene 98-95-3 120 

Nitroglycerin 55-63-0 227.08 

N-Nitrosodiethylamine 55-18-5 102.14 

N-Nitrosodimethylamine 62-75-9 74.08 

N-Nitrosodi-n-butylamine 924-16-3 158.2 

N-Nitrosodiphenylamine 86-30-6 198.23 

N-Nitrosopyrrolidine 930-55-2 100.2 

m-Nitrotoluene 99-08-1 137.1 

o-Nitrotoluene 88-72-2 137.13 

p-Nitrotoluene 99-99-0 137.1 

Pentachlorobenzene 608-93-5 250.32 

Pentachlorophenol 87-86-5 266.34 

Perchlorate 14797-73-0 117.49 

Phenanthrene 85-01-8 178.2 

Phenol 108-95-2 94 

Polychlorinatedbiphenyls   

Aroclor 1016 12674-11-2 257.55 

Aroclor 1221 11104-28-2 262 

Aroclor 1232 11141-16-5 262 

Aroclor 1242 53469-21-9 291.99 

Aroclor 1248 12672-29-6 291.99 

Aroclor 1254 11097-69-1 326.44 

Aroclor 1260 11096-82-5 395.33 

2,2',3,3',4,4',5-Heptachlorobiphenyl (PCB 170) 35065-30-6 395.33 

2,2',3,4,4',5,5'-Heptachlorobiphenyl (PCB 180) 35065-29-3 395.33 

2,3,3',4,4',5,5'-Heptachlorobiphenyl (PCB 189) 39635-31-9 395.33 

2,3',4,4',5,5'-Hexachlorobiphenyl (PCB 167) 52663-72-6 360.88 

2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157) 69782-90-7 360.88 

2,3,3',4,4',5-Hexachlorobiphenyl (PCB 156) 38380-08-4 360.88 

3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169) 32774-16-6 360.88 

2',3,4,4',5-Pentachlorobiphenyl (PCB 123) 65510-44-3 326.44 

2',3',4,4',5-Pentachlorobiphenyl (PCB 118) 31508-00-6 326.44 

2',3,3',4,4'-Pentachlorobiphenyl (PCB 105) 32598-14-4 326.44 

2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 74472-37-0 326.44 
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Service 

(CAS) 

Number 

Molecular 

Weight 

(g/mole) 

3,3',4,4',5-Pentachlorobiphenyl (PCB 126) 57465-28-8 326.44 

3,3',4,4'-Tetrachlorobiphenyl (PCB 77) 32598-13-3 291.99 

3,4,4',5-Tetrachlorobiphenyl (PCB 81) 70362-50-4 291.99 

Propylene oxide 75-56-9 58 

Pyrene 129-00-0 200 

RDX 121-82-4 222.12 

Selenium 7782-49-2 78.96 

Silver 7440-22-4 107.87 

Strontium 7440-24-6 87.62 

Styrene 100-42-5 100 

2,3,7,8-TCDD 1746-01-6 321.98 

2,3,7,8-TCDF 51207-31-9 305.98 

1,2,4,5-Tetrachlorobenzene 95-94-3 215.89 

1,1,1,2-Tetrachloroethane 630-20-6 167.85 

1,1,2,2-Tetrachloroethane 79-34-5 169.86 

Tetrachloroethene 127-18-4 170 

Tetryl (Trinitrophenylmethylnitramine) 479-45-8 287.15 

Thallium 7440-28-0 204.37 

Toluene 108-88-3 92 

Toxaphene 8001-35-2 414 

Tribromomethane (Bromoform) 75-25-2 252.73 

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 187.38 

1,2,4-Trichlorobenzene 120-82-1 181 

1,1,1-Trichloroethane 71-55-6 130 

1,1,2-Trichloroethane 79-00-5 133 

Trichloroethylene 79-01-6 131 

Trichlorofluoromethane 75-69-4 140 

2,4,5-Trichlorophenol 95-95-4 197.46 

2,4,6-Trichlorophenol 88-06-2 197.46 

1,1,2-Trichloropropane 598-77-6 147.43 

1,2,3-Trichloropropane 96-18-4 147.43 

Triethylamine 121-44-8 101.19 

2,4,6-Trinitrotoluene 118-96-7 227.13 

Uranium (soluble salts) --   

Vanadium 7440-62-2 50.94 

Vinyl acetate 108-05-4 86 

Vinyl bromide 593-60-2 106.95 

Vinyl chloride 75-01-4 63 

m-Xylene 108-38-3 106 

o-Xylene 95-47-6 106 

Xylenes 1330-20-7 106 

Zinc 7440-66-6 65.38 
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Table B-2: Physical and Chemical Properties 
 

Chemical 

H  

(atm-

m3/mole) 

H' 

(dimensio

n-less) 

Da  

(cm2/s) 

Dw 

(cm2/s) 

Koc  

(cm3/g) 

Kd 

(cm3/g) 

S  

(mg/L-

water) 

DA  

(cm2/s) 

Res./Indus 

VF  

(m3/kg) 

Comm 

VF 

(mg3/kg) 

SAT  

(mg/kg) VOC? 

Acenaphthene 1.8E-04 7.54E-03 5.06E-02 8.30E-06 5.03E+03 7.54E+00 3.90E+00 5.22E-07 1.72E+05 3.55E+04    

Acetaldehyde 6.7E-05 2.73E-03 1.28E-01 1.40E-05 1.00E+00 1.50E-03 1.00E+06 2.25E-05 2.61E+04 5.40E+03 1.75E+05  

Acetone 3.5E-05 1.44E-03 1.06E-01 1.10E-05 2.36E+00 3.55E-03 1.00E+06 1.08E-05 3.78E+04 7.80E+03 1.77E+05  

Acrylonitrile 1.4E-04 5.66E-03 1.14E-01 1.23E-05 8.51E+00 1.28E-02 7.54E+04 3.61E-05 2.07E+04 4.27E+03 1.41E+04  

Acetophenone 1.0E-05 4.26E-04 6.50E-02 8.70E-06 5.19E+01 7.78E-02 6.13E+03 2.45E-06 7.94E+04 1.64E+04 1.54E+03  

Acrolein 1.2E-04 5.00E-03 1.34E-01 1.41E-05 1.00E+00 1.50E-03 1.00E+06 4.02E-05 1.96E+04 4.04E+03 1.75E+05  

Aldrin 4.4E-05 1.80E-03 3.72E-02 4.35E-06 8.20E+04 1.23E+02 1.70E-02 6.68E-09       

Aluminum           1.50E+03           

Anthracene 5.6E-05 2.30E-03 3.90E-02 7.90E-06 1.64E+04 2.45E+01 4.34E-02 4.78E-08 5.68E+05 1.17E+05    

Antimony           4.50E+01           

Arsenic           2.90E+01           

Barium           4.10E+01           

Benzene 5.6E-03 2.30E-01 8.95E-02 1.03E-05 1.46E+02 2.19E-01 1.79E+03 4.77E-04 5.68E+03 1.17E+03 7.51E+02  

Benzidine 7.0E-11 2.87E-09 5.87E-02 6.86E-06 1.19E+03 1.79E+00 3.22E+02 1.39E-07       

Benzo(a)anthracene 1.2E-05 4.92E-04 5.09E-02 5.94E-06 1.77E+05 2.65E+02 9.40E-03 1.80E-09       

Benzo(a)pyrene 4.6E-07 1.89E-05 4.76E-02 5.56E-06 5.87E+05 8.81E+02 1.62E-03 2.61E-10       

Benzo(b)fluoranthene 6.6E-07 2.71E-05 4.76E-02 5.56E-06 5.99E+05 8.99E+02 1.50E-03 2.60E-10       

Benzo(k)fluoranthene 5.9E-07 2.42E-05 4.76E-02 5.56E-06 5.87E+05 8.81E+02 8.00E-04 2.63E-10       

Beryllium           7.90E+02           

-BHC (HCH) 1.2E-05 4.92E-04 4.33E-02 5.06E-06 2.81E+03 4.21E+00 8.00E+00 9.29E-08       

ß-BHC (HCH) 4.4E-07 1.80E-05 2.77E-02 7.40E-06 2.81E+03 4.21E+00 8.00E+00 6.81E-08       

-BHC 5.1E-06 2.09E-04 4.33E-02 5.06E-06 2.81E+03 4.21E+00 8.00E+00 6.58E-08       

1,1-Biphenyl 3.2E-04 1.31E-02 4.70E-02 7.60E-06 5.13E+03 7.69E+00 6.94E+00 7.98E-07 1.39E+05 2.87E+04 5.46E+01  

Bis(2-chloroethyl) ether 1.8E-05 7.38E-04 5.70E-02 8.70E-06 3.22E+01 4.83E-02 1.72E+04 3.40E-06 6.73E+04 1.39E+04 3.81E+03  

Bis(2-chloroisopropyl) ether 1.1E-04 4.51E-03 6.30E-02 6.40E-06 4.58E+01 6.87E-02 1.70E+03 1.24E-05 3.52E+04 7.28E+03 4.12E+02  

Bis(2-ethylhexyl) phthalate 2.7E-07 1.11E-05 1.73E-02 4.18E-06 1.20E+05 1.79E+02 2.70E-01 9.35E-10       

Bis(chloromethyl) ether 2.0E-04 8.20E-03 7.60E-02 1.00E-05 9.70E+00 1.45E-02 2.20E+04 3.41E-05 2.13E+04 4.39E+03 4.16E+03  

Boron           3.00E+00           

Bromodichloromethane 2.1E-03 8.61E-02 5.60E-02 1.10E-05 3.18E+01 4.77E-02 3.03E+03 2.04E-04 8.68E+03 1.79E+03 7.01E+02  

Bromomethane 6.2E-03 2.54E-01 1.00E-01 1.30E-05 1.32E+01 1.98E-02 1.52E+04 1.11E-03 3.72E+03 7.69E+02 3.40E+03  

1,3-Butadiene 7.3E-02 2.99E+00 1.00E-01 1.10E-05 3.96E+01 5.94E-02 7.35E+02 5.07E-03 1.74E+03 3.60E+02 4.35E+02  

2-Butanone (Methyl ethyl ketone, MEK) 5.6E-05 2.30E-03 9.10E-02 1.00E-05 4.51E+00 6.77E-03 2.23E+05 1.34E-05 3.39E+04 7.00E+03 4.02E+04  

tert-Butyl methyl ether (MTBE) 5.9E-04 2.42E-02 7.50E-02 8.60E-06 1.16E+01 1.73E-02 5.10E+04 9.27E-05 1.29E+04 2.66E+03 9.87E+03  

Cadmium           7.50E+01           
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H  

(atm-

m3/mole) 

H' 

(dimensio

n-less) 

Da  

(cm2/s) 

Dw 

(cm2/s) 

Koc  

(cm3/g) 

Kd 

(cm3/g) 

S  

(mg/L-

water) 

DA  

(cm2/s) 

Res./Indus 

VF  

(m3/kg) 

Comm 

VF 

(mg3/kg) 

SAT  

(mg/kg) VOC? 

Carbon disulfide 1.4E-02 5.74E-01 1.10E-01 1.30E-05 2.17E+01 3.26E-02 1.18E+03 2.26E-03 2.61E+03 5.39E+02 3.24E+02  

Carbon tetrachloride 2.7E-02 1.11E+00 5.70E-02 9.80E-06 4.39E+01 6.58E-02 7.93E+02 1.68E-03 3.03E+03 6.26E+02 2.95E+02  

Chlordane 4.9E-05 2.01E-03 3.44E-02 4.02E-06 3.38E+04 5.07E+01 5.60E-02 1.63E-08       

2-Chloroacetophenone 3.2E-06 1.31E-04 5.20E-02 8.70E-06 9.89E+01 1.48E-01 1.64E+03 1.28E-06       

2-Chloro-1,3-butadiene 5.6E-02 2.30E+00 8.40E-02 1.10E-05 6.07E+01 9.11E-02 8.75E+02 3.56E-03 2.08E+03 4.30E+02 4.72E+02  

1-Chloro-1,1-difluoroethane 5.9E-02 2.42E+00 8.00E-02 1.00E-05 4.39E+01 6.58E-02 1.40E+03 3.65E-03 2.05E+03 4.24E+02 7.41E+02  

Chlorobenzene 3.2E-03 1.31E-01 7.20E-02 9.50E-06 2.34E+02 3.51E-01 4.98E+02 1.71E-04 9.50E+03 1.96E+03 2.69E+02  

1-Chlorobutane 1.7E-02 6.97E-01 7.80E-02 9.30E-06 7.22E+01 1.08E-01 1.10E+03 1.46E-03 3.25E+03 6.71E+02 4.02E+02  

Chlorodifluoromethane 4.1E-02 1.66E+00 1.00E-01 1.30E-05 3.18E+01 4.77E-02 2.77E+03 3.94E-03 1.98E+03 4.09E+02 1.17E+03  

Chloroform 3.7E-03 1.50E-01 7.70E-02 1.10E-05 3.18E+01 4.77E-02 7.95E+03 4.73E-04 5.70E+03 1.18E+03 1.90E+03  

Chloromethane 8.8E-03 3.62E-01 1.20E-01 1.40E-05 1.32E+01 1.98E-02 5.32E+03 1.80E-03 2.93E+03 6.05E+02 1.26E+03  

-Chloronaphthalene  3.2E-04 1.31E-02 4.50E-02 7.70E-06 2.48E+03 3.72E+00 1.17E+01 1.55E-06 9.97E+04 2.06E+04 4.55E+01  

o-Chloronitrobenzene  9.3E-06 3.81E-04 5.10E-02 8.80E-06 3.71E+02 5.56E-01 4.41E+02 7.38E-07       

p-Chloronitrobenzene  4.9E-06 2.00E-04 5.00E-02 8.50E-06 3.63E+02 5.45E-01 2.25E+02 6.06E-07       

2-Chlorophenol 1.1E-05 4.59E-04 6.60E-02 9.50E-06 3.07E+02 4.60E-01 2.85E+04 1.06E-06 1.21E+05 2.49E+04 1.80E+04  

2-Chloropropane 1.4E-05 5.74E-04 8.00E-02 1.00E-05 3.18E+01 4.77E-02 2.70E+03 3.81E-06 6.36E+04 1.31E+04 5.97E+02  

o-Chlorotoluene  3.6E-03 1.46E-01 6.30E-02 8.70E-06 3.83E+02 5.74E-01 3.74E+02 1.17E-04 1.15E+04 2.37E+03 2.86E+02  

Chromium III           1.80E+06           

Chromium VI           1.90E+01 1.69E+06         

Chrysene 5.2E-06 2.14E-04 2.61E-02 6.75E-06 1.81E+05 2.71E+02 2.00E-03 1.19E-09       

Copper           3.50E+01           

Crotonaldehyde 1.9E-05 7.95E-04 9.60E-02 1.10E-05 1.79E+00 2.69E-03 1.81E+05 6.68E-06 4.80E+04 9.92E+03 3.19E+04  

Cumene (isopropylbenzene) 1.2E-02 4.72E-01 6.00E-02 7.90E-06 6.98E+02 1.05E+00 6.13E+01 2.16E-04 8.45E+03 1.75E+03 7.83E+01  

Cyanide 1.3E-04 5.45E-03 1.24E-01 1.38E-05   9.90E+00 1.00E+06 7.05E-07 1.48E+05 3.05E+04 1.01E+07  

Cyanogen 5.4E-03 2.21E-01 1.20E-01 1.40E-05     1.05E+04 1.30E-03 3.44E+03 7.11E+02    

Cyanogen bromide     9.80E-02 1.40E-05       3.21E-06 6.93E+04 1.43E+04    

Cyanogen chloride 1.9E-03 7.96E-02 1.20E-01 1.40E-05     2.50E+07 5.11E-04 5.49E+03 1.13E+03    

DDD 6.6E-06 2.71E-04 4.06E-02 4.74E-06 1.18E+05 1.76E+02 9.00E-02 1.67E-09       

DDE 4.2E-05 1.71E-03 4.08E-02 4.76E-06 1.18E+05 1.76E+02 4.00E-02 4.89E-09       

DDT 8.3E-06 3.41E-04 3.79E-02 4.43E-06 1.69E+05 2.53E+02 5.50E-03 1.19E-09       

Dibenz(a,h)anthracene 1.4E-07 5.78E-06 4.71E-02 5.50E-06 1.91E+06 2.87E+03 1.03E-03 7.71E-11       

1,2-Dibromo-3-chloropropane 1.5E-04 6.03E-03 3.20E-02 8.90E-06 1.16E+02 1.74E-01 1.23E+03 6.39E-06 4.91E+04 1.01E+04 4.28E+02  

Dibromochloromethane 7.8E-04 3.21E-02 3.70E-02 1.10E-05 3.18E+01 4.77E-02 2.70E+03 5.32E-05 1.70E+04 3.52E+03 6.07E+02  

1,2-Dibromoethane 6.5E-04 2.67E-02 4.30E-02 1.00E-05 3.96E+01 5.94E-02 3.91E+03 4.88E-05 1.78E+04 3.67E+03 9.22E+02  

1,4-Dichloro-2-butene 6.6E-04 2.72E-02 7.60E-02 8.90E-06 1.32E+02 1.97E-01 5.80E+02 5.46E-05 1.68E+04 3.47E+03 2.17E+02  

1,2-Dichlorobenzene 1.9E-03 7.87E-02 5.60E-02 8.90E-06 3.83E+02 5.74E-01 8.00E+01 5.69E-05 1.65E+04 3.40E+03 6.06E+01  
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1,4-Dichlorobenzene 2.4E-03 9.88E-02 5.50E-02 8.70E-06 3.75E+02 5.63E-01 8.13E+01 7.09E-05 1.47E+04 3.04E+03    

3,3-Dichlorobenzidine 4.0E-09 1.64E-07 4.75E-02 5.55E-06 3.19E+03 4.79E+00 3.10E+00 4.45E-08       

Dichlorodifluoromethane 3.4E-01 1.41E+01 7.80E-02 9.10E-06 4.39E+01 6.58E-02 2.80E+02 5.80E-03 1.63E+03 3.37E+02 5.39E+02  

1,1-Dichloroethane 5.6E-03 2.30E-01 8.40E-02 1.10E-05 3.18E+01 4.77E-02 5.04E+03 7.61E-04 4.50E+03 9.30E+02 1.25E+03  

1,2-Dichloroethane 1.2E-03 4.84E-02 8.60E-02 1.10E-05 3.96E+01 5.94E-02 5.10E+03 1.71E-04 9.49E+03 1.96E+03 1.22E+03  

cis-1,2-Dichloroethene 4.1E-03 1.67E-01 8.80E-02 1.10E-05 3.96E+01 5.94E-02 3.50E+03 5.69E-04 5.21E+03 1.08E+03 8.85E+02  

trans-1,2-Dichloroethene 4.1E-03 1.67E-01 8.80E-02 1.10E-05 3.96E+01 5.94E-02 3.50E+03 5.69E-04 5.21E+03 1.08E+03 8.85E+02  

1,1-Dichloroethene 2.6E-02 1.07E+00 8.60E-02 1.10E-05 3.18E+01 4.77E-02 2.42E+03 2.61E-03 2.43E+03 5.02E+02 8.46E+02  

2,4-Dichlorophenol 4.3E-06 1.76E-04 6.40E-02 7.40E-06 4.92E+02 7.38E-01 4.50E+03 4.42E-07       

1,2-Dichloropropane 2.8E-03 1.16E-01 8.10E-02 9.50E-06 6.07E+01 9.11E-02 2.80E+03 3.28E-04 6.85E+03 1.41E+03 7.79E+02  

1,3-Dichloropropene 9.8E-04 4.00E-02 8.20E-02 9.60E-06 7.22E+01 1.08E-01 2.80E+03 1.12E-04 1.17E+04 2.42E+03 8.02E+02  

Dicyclopentadiene 6.3E-02 2.56E+00 7.30E-02 8.60E-06 1.51E+03 2.27E+00 5.19E+01 6.63E-04 4.82E+03 9.95E+02 1.43E+02  

Dieldrin 1.0E-05 4.10E-04 2.33E-02 6.01E-06 2.01E+04 3.01E+01 2.50E-01 1.09E-08       

Diethyl phthalate 6.1E-07 2.50E-05 2.61E-02 6.72E-06 1.05E+02 1.57E-01 1.08E+03 8.27E-07       

Dimethyl phthalate 4.1E-07 1.68E-05 5.68E-02 6.29E-06 3.16E+01 4.74E-02 4.00E+03 1.17E-06       

Di-n-butyl phthalate (Dibutyl phthalate) 1.8E-06 7.38E-05 2.14E-02 5.33E-06 1.16E+03 1.74E+00 1.12E+01 1.19E-07       

2,4-Dimethylphenol 9.5E-07 3.90E-05 6.20E-02 8.30E-06 4.92E+02 7.38E-01 7.87E+03 3.88E-07       

4,6-Dinitro-o-cresol 1.4E-06 5.74E-05 5.60E-02 6.50E-06 7.54E+02 1.13E+00 1.98E+02 2.22E-07       

2,4-Dinitrophenol 8.6E-08 3.53E-06 4.07E-02 9.08E-06 4.61E+02 6.91E-01 2.79E+03 4.19E-07       

2,4-Dinitrotoluene 5.4E-08 2.21E-06 3.75E-02 7.90E-06 5.76E+02 8.63E-01 2.70E+02 3.03E-07       

2,6-Dintitrotoluene 7.5E-07 3.06E-05 3.70E-02 7.80E-08 5.87E+02 8.81E-01 3.52E+02 1.34E-08       

2,4/2,6-Dintrotoluene Mixture 4.0E-07 1.63E-05 5.90E-02 6.90E-06 5.87E+02 8.81E-01 2.70E+02 2.69E-07       

1,4-Dioxane 4.8E-06 1.97E-04 8.70E-02 1.10E-05 2.63E+00 3.95E-03 1.00E+06 3.40E-06       

1,2-Diphenylhydrazine 4.8E-07 1.96E-05 3.43E-02 7.25E-06 1.51E+03 2.26E+00 2.21E+02 1.21E-07       

Endosulfan 6.5E-05 2.67E-03 2.25E-02 5.76E-06 6.76E+03 1.01E+01 4.50E-01 7.85E-08       

Endrin 1.0E-05 4.10E-04 3.62E-02 4.22E-06 2.01E+04 3.01E+01 2.50E-01 1.03E-08       

Epichlorohydrin 3.0E-05 1.25E-03 9.30E-02 1.10E-05 9.91E+00 1.49E-02 6.59E+04 8.29E-06 4.31E+04 8.91E+03 1.24E+04  

Ethyl acetate 1.3E-04 5.49E-03 8.20E-02 9.70E-06 5.58E+00 8.37E-03 8.00E+04 2.61E-05 2.43E+04 5.02E+03 1.46E+04  

Ethyl acrylate 3.4E-04 1.39E-02 7.50E-02 9.10E-06 1.07E+01 1.60E-02 1.50E+04 5.48E-05 1.68E+04 3.46E+03 2.86E+03  

Ethyl chloride 1.1E-02 4.55E-01 1.10E-01 1.20E-05 2.17E+01 3.26E-02 6.71E+03 1.89E-03 2.86E+03 5.90E+02 1.75E+03  

Ethyl ether 1.2E-03 5.04E-02 8.50E-02 9.40E-06 9.70E+00 1.45E-02 6.04E+04 2.17E-04 8.44E+03 1.74E+03 1.17E+04  

Ethyl methacrylate 5.7E-05 2.35E-03 6.50E-02 8.40E-06 1.67E+01 2.50E-02 5.40E+03 9.13E-06 4.11E+04 8.48E+03 1.07E+03  

Ethylbenzene 7.9E-03 3.23E-01 6.80E-02 8.50E-06 4.46E+02 6.69E-01 1.69E+02 2.43E-04 7.97E+03 1.65E+03 1.49E+02  

Ethylene oxide 1.5E-04 6.07E-03 1.30E-01 1.50E-05 3.24E+00 4.86E-03 1.00E+06 4.61E-05 1.83E+04 3.78E+03 1.79E+05  

Fluoranthene 8.9E-06 3.63E-04 2.76E-02 7.18E-06 5.55E+04 8.32E+01 2.60E-01 4.59E-09       

Fluorene 9.6E-05 3.94E-03 4.40E-02 7.88E-06 9.16E+03 1.37E+01 1.89E+00 1.43E-07 3.28E+05 6.77E+04    
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Fluoride             4.13E+04         

Furan 5.4E-03 2.21E-01 1.00E-01 1.20E-05 8.00E+01 1.20E-01 1.00E+04 6.75E-04 4.78E+03 9.87E+02 3.20E+03  

Heptachlor 2.9E-04 1.21E-02 2.23E-02 5.70E-06 4.13E+04 6.19E+01 1.80E-01 4.57E-08       

Hexachlorobenzene 1.7E-03 6.97E-02 2.90E-02 7.85E-06 6.20E+03 9.29E+00 6.20E-03 2.10E-06       

Hexachloro-1,3-butadiene 1.0E-02 4.22E-01 2.67E-02 7.03E-06 8.45E+02 1.27E+00 3.23E+00 7.37E-05       

Hexachlorocyclopentadiene 2.7E-02 1.11E+00 2.72E-02 7.22E-06 1.40E+03 2.11E+00 1.80E+00 1.22E-04       

Hexachloroethane 3.9E-03 1.59E-01 3.21E-02 8.89E-06 1.97E+02 2.95E-01 5.00E+01 1.03E-04       

n-Hexane 1.8E+00 7.38E+01 7.30E-02 8.20E-06 1.32E+02 1.97E-01 9.50E+00 5.98E-03 1.61E+03 3.32E+02 8.77E+01  

HMX 8.7E-10 3.55E-08 4.28E-02 5.00E-06 5.32E+02 7.97E-01 9.44E+03 2.05E-07       

Hydrazine anhydride         1.32E+03 1.98E+00 1.00E+06         

Hydrogen cyanide 1.3E-04 5.45E-03 1.70E-01 1.70E-05     1.00E+06 5.55E-05 1.67E+04 3.44E+03   1 

Indeno(1,2,3-c,d)pyrene 3.5E-07 1.43E-05 4.48E-02 5.23E-06 1.95E+06 2.93E+03 1.90E-04 7.31E-11       

Iron           2.50E+01           

Isobutanol (Isobutyl alcohol) 9.8E-06 4.01E-04 9.00E-02 1.00E-05 2.92E+00 4.38E-03 8.50E+04 4.20E-06 6.05E+04 1.25E+04 1.51E+04  

Isophorone 6.6E-06 2.72E-04 5.30E-02 7.50E-06 6.52E+01 9.77E-02 1.20E+04 1.61E-06       

Lead           9.00E+02           

Lead (tetraethyl-) 5.7E-01 2.33E+01 2.45E-02 6.40E-06 6.48E+02 9.72E-01 2.90E-01 1.46E-03       

Maleic hydrazide 2.7E-11 1.09E-09 8.20E-02 9.50E-06 3.30E+00 4.95E-03 4.51E+03 2.12E-06       

Manganese           6.50E+01           

Mercury (elemental) 1.1E-02 4.67E-01 7.10E-02 3.00E-05   5.20E+01 6.00E-02 6.18E-06 4.99E+04 1.03E+04 3.13E+00  

Mercury (methyl)                       

Mercury Chloride (Mercury Salts)           5.20E+01 6.90E+04         

Methacrylonitrile 2.5E-04 1.01E-02 9.60E-02 1.10E-05 1.31E+01 1.96E-02 2.54E+04 5.08E-05 1.74E+04 3.60E+03 4.93E+03  

Methomyl 2.0E-11 8.08E-10 4.80E-02 8.40E-06 1.00E+01 1.50E-02 5.80E+04 1.77E-06       

Methyl acetate 1.2E-04 4.72E-03 9.60E-02 1.10E-05 3.06E+00 4.60E-03 2.43E+05 2.70E-05 2.39E+04 4.93E+03 4.34E+04  

Methyl acrylate 2.0E-04 8.16E-03 8.60E-02 1.00E-05 5.84E+00 8.77E-03 4.94E+04 3.93E-05 1.98E+04 4.09E+03 9.04E+03  

Methyl isobutyl ketone 1.4E-04 5.66E-03 7.00E-02 8.30E-06 1.26E+01 1.89E-02 1.90E+04 2.16E-05 2.67E+04 5.52E+03 3.67E+03  

Methyl methacrylate 3.2E-04 1.31E-02 7.50E-02 9.20E-06 9.14E+00 1.37E-02 1.50E+04 5.24E-05 1.72E+04 3.54E+03 2.83E+03  

Methyl styrene (alpha) 2.3E-03 9.43E-02 7.10E-02 8.00E-06 6.98E+02 1.05E+00 3.00E+02 5.30E-05 1.71E+04 3.52E+03 3.69E+02  

Methyl styrene (mixture) 2.6E-03 1.05E-01 7.90E-02 9.20E-06 7.16E+02 1.07E+00 8.90E+01 6.39E-05 1.55E+04 3.21E+03 1.12E+02  

Methylcyclohexane 4.4E-01 1.80E+01 7.00E-02 9.00E-06 2.34E+02 3.51E-01 1.40E+01 4.76E-03 1.80E+03 3.71E+02 3.76E+01  

Methylene bromide (Dibromomethane) 8.2E-04 3.37E-02 5.50E-02 1.20E-05 2.17E+01 3.26E-02 1.19E+04 8.79E-05 1.32E+04 2.73E+03 2.50E+03  

Methylene chloride 3.3E-03 1.33E-01 1.00E-01 1.30E-05 2.17E+01 3.26E-02 1.30E+04 5.87E-04 5.12E+03 1.06E+03 2.88E+03  

Molybdenum           2.00E+01           

Naphthalene 4.4E-04 1.80E-02 5.90E-02 8.40E-06 1.54E+03 2.32E+00 3.10E+01 4.27E-06 6.00E+04 1.24E+04    

Nickel           6.50E+01           
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Nitrate                       

Nitrite                       

Nitrobenzene 2.4E-05 9.84E-04 6.80E-02 9.40E-06 2.26E+02 3.40E-01 2.09E+03 1.99E-06 8.79E+04 1.82E+04 1.07E+03  

Nitroglycerin 8.7E-08 3.55E-06 2.90E-02 7.74E-06 1.16E+02 1.74E-01 1.38E+03 8.89E-07       

N-Nitrosodiethylamine 3.6E-06 1.49E-04 7.40E-02 9.13E-06 8.29E+01 1.24E-01 1.06E+05 1.58E-06       

N-Nitrosodimethylamine 1.8E-06 7.46E-05 9.90E-02 1.20E-05 2.28E+01 3.42E-02 1.00E+06 2.64E-06       

N-Nitrosodi-n-butylamine 1.3E-05 5.41E-04 6.50E-02 7.60E-06 9.15E+02 1.37E+00 1.27E+03 4.16E-07 1.92E+05 3.98E+04 1.96E+03  

N-Nitrosodiphenylamine 5.0E-06 2.05E-04 5.60E-02 6.50E-06 2.63E+03 3.95E+00 3.50E+01 8.97E-08       

N-Nitrosopyrrolidine 4.9E-08 2.00E-06 8.00E-01 1.01E-05 9.19E+01 1.38E-01 1.00E+06 1.34E-06       

m-Nitrotoluene 9.3E-06 3.81E-04 5.90E-02 8.70E-06 3.63E+02 5.45E-01 5.00E+02 7.85E-07       

o-Nitrotoluene 1.3E-05 5.13E-04 5.90E-02 8.70E-06 3.71E+02 5.56E-01 6.50E+02 8.76E-07 1.33E+05 2.74E+04 4.74E+02  

p-Nitrotoluene 5.6E-06 2.31E-04 5.70E-02 8.40E-06 3.63E+02 5.45E-01 4.42E+02 6.42E-07       

Pentachlorobenzene 7.0E-04 2.88E-02 2.94E-02 7.97E-06 3.71E+03 5.56E+00 8.31E-01 1.49E-06       

Pentachlorophenol 2.5E-08 1.00E-06 2.95E-02 8.01E-06 4.96E+03 7.44E+00 1.40E+01 4.19E-08       

Perchlorate             2.45E+05         

Phenanthrene 1.9E-01 7.71E+00 3.33E-02 7.47E-06 1.67E+04 2.50E+01 1.15E+00 9.54E-05 1.27E+04 2.63E+03    

Phenol 3.3E-07 1.37E-05 8.30E-02 1.00E-05 1.87E+02 2.81E-01 8.28E+04 8.99E-07       

Polychlorinatedbiphenyls                       

Aroclor 1016 2.0E-04 8.20E-03 4.69E-02 5.48E-06 4.77E+04 7.16E+01 2.77E-01 5.50E-08       

Aroclor 1221 7.4E-04 3.02E-02 5.80E-02 6.70E-06 8.40E+03 1.26E+01 4.83E+00 1.35E-06 1.07E+05 2.21E+04 6.17E+01  

Aroclor 1232 7.4E-04 3.02E-02 5.80E-02 6.70E-06 8.40E+03 1.26E+01 4.83E+00 1.35E-06 1.07E+05 2.21E+04 6.17E+01  

Aroclor 1242 1.9E-04 7.79E-03 4.32E-02 5.01E-02 7.81E+04 1.17E+02 2.77E-01 1.70E-05       

Aroclor 1248 4.4E-04 1.80E-02 4.32E-02 5.01E-02 7.65E+04 1.15E+02 5.32E-02 1.74E-05       

Aroclor 1254 2.8E-04 1.16E-02 4.01E-02 4.68E-06 1.31E+05 1.96E+02 3.40E-03 2.40E-08       

Aroclor 1260 3.4E-04 1.38E-02 3.53E-02 4.14E-06 3.50E+05 5.25E+02 2.84E-04 9.29E-09       

2,2',3,3',4,4',5-Heptachlorobiphenyl (PCB 170) 3.0E-06 1.23E-04     3.57E+05 5.35E+02 3.47E-03         

2,2',3,4,4',5,5'-Heptachlorobiphenyl (PCB 180) 2.4E-07 9.84E-06     3.50E+05 5.25E+02 3.85E-03         

2,3,3',4,4',5,5'-Heptachlorobiphenyl (PCB 189) 1.4E-04 5.66E-03 3.53E-02 4.12E-06 3.50E+05 5.25E+02 7.53E-04 4.00E-09       

2,3',4,4',5,5'-Hexachlorobiphenyl (PCB 167) 1.6E-04 6.64E-03 3.75E-02 4.38E-06 2.09E+05 3.14E+02 2.23E-03 8.24E-09       

2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157) 1.6E-04 6.64E-03 3.75E-02 4.38E-06 2.14E+05 3.20E+02 1.64E-03 8.07E-09       

2,3,3',4,4',5-Hexachlorobiphenyl (PCB 156) 1.4E-04 5.86E-03 3.75E-02 4.38E-06 2.14E+05 3.20E+02 5.33E-03 7.19E-09       

3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169) 1.6E-04 6.64E-03 3.75E-02 4.38E-06 2.09E+05 3.14E+02 5.10E-04 8.24E-09       

2',3,4,4',5-Pentachlorobiphenyl (PCB 123) 1.9E-04 7.79E-03 4.01E-02 4.68E-06 1.31E+05 1.96E+02 1.60E-02 1.64E-08       

2',3',4,4',5-Pentachlorobiphenyl (PCB 118) 2.9E-04 1.18E-02 4.01E-02 4.68E-06 1.28E+05 1.92E+02 1.34E-02 2.49E-08       

2',3,3',4,4'-Pentachlorobiphenyl (PCB 105) 2.8E-04 1.16E-02 4.01E-02 4.68E-06 1.31E+05 1.96E+02 3.40E-03 2.40E-08       

2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 1.9E-04 7.79E-03 4.01E-02 4.68E-06 1.31E+05 1.96E+02 1.60E-02 1.64E-08       
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Chemical 

H  

(atm-

m3/mole) 

H' 

(dimensio

n-less) 

Da  

(cm2/s) 

Dw 

(cm2/s) 

Koc  

(cm3/g) 

Kd 

(cm3/g) 

S  

(mg/L-

water) 

DA  

(cm2/s) 

Res./Indus 

VF  

(m3/kg) 

Comm 

VF 

(mg3/kg) 

SAT  

(mg/kg) VOC? 

3,3',4,4',5-Pentachlorobiphenyl (PCB 126) 1.9E-04 7.79E-03 4.01E-02 4.68E-06 1.28E+05 1.92E+02 9.39E-03 1.67E-08       

3,3',4,4'-Tetrachlorobiphenyl (PCB 77) 9.4E-06 3.85E-04 4.32E-02 5.04E-06 7.81E+04 1.17E+02 5.69E-04 3.08E-09       

3,4,4',5-Tetrachlorobiphenyl (PCB 81) 2.2E-04 9.14E-03 4.32E-02 5.04E-06 7.81E+04 1.17E+02 5.32E-02 3.43E-08       

Propylene oxide 7.0E-05 2.85E-03 1.30E-01 1.50E-05 5.19E+00 7.79E-03 5.90E+05 2.31E-05 2.58E+04 5.34E+03 1.07E+05  

Pyrene 1.2E-05 4.88E-04 2.72E-02 7.24E-06 5.43E+04 8.15E+01 1.35E-01 5.10E-09 1.74E+06 3.59E+05    

RDX 2.0E-11 8.20E-10 3.12E-02 8.50E-06 8.91E+01 1.34E-01 5.97E+01 1.10E-06       

Selenium           5.00E+00           

Silver           8.30E+00           

Strontium           3.50E+01           

Styrene 2.7E-03 1.12E-01 7.10E-02 8.80E-06 4.46E+02 6.69E-01 3.10E+02 9.05E-05 1.30E+04 2.70E+03 2.65E+02  

2,3,7,8-TCDD 5.0E-05 2.05E-03 4.70E-02 4.73E-06 2.49E+05 3.74E+02 2.00E-04 3.00E-09       

2,3,7,8-TCDF 1.5E-05 6.15E-04     1.40E+05 2.09E+02 6.92E-04         

1,2,4,5-Tetrachlorobenzene 1.0E-03 4.10E-02 3.19E-02 8.75E-06 2.22E+03 3.33E+00 5.95E-01 3.71E-06       

1,1,1,2-Tetrachloroethane 2.5E-03 1.03E-01 4.80E-02 9.10E-06 8.60E+01 1.29E-01 1.07E+03 1.53E-04 1.00E+04 2.07E+03 3.37E+02  

1,1,2,2-Tetrachloroethane 3.7E-04 1.50E-02 4.90E-02 9.30E-06 9.49E+01 1.42E-01 2.87E+03 2.37E-05 2.55E+04 5.27E+03 9.11E+02  

Tetrachloroethene 1.8E-02 7.26E-01 5.00E-02 9.50E-06 9.49E+01 1.42E-01 2.06E+02 8.85E-04 4.17E+03 8.62E+02 8.30E+01  

Tetryl (Trinitrophenylmethylnitramine) 2.7E-09 1.11E-07 2.56E-02 6.67E-06 4.61E+03 6.91E+00 7.40E+01 3.74E-08       

Thallium           7.10E+01           

Toluene 6.6E-03 2.72E-01 7.80E-02 9.20E-06 2.34E+02 3.51E-01 5.26E+02 3.71E-04 6.44E+03 1.33E+03 2.93E+02  

Toxaphene 6.0E-06 2.46E-04 3.42E-02 4.00E-06 7.72E+04 1.16E+02 5.50E-01 2.07E-09       

Tribromomethane (Bromoform) 5.4E-04 2.19E-02 3.57E-02 1.04E-05 3.18E+01 6.92E+00 3.10E+03 1.13E-06       

1,1,2-Trichloro-1,2,2-trifluoroethane 5.3E-01 2.16E+01 3.80E-02 8.60E-06 1.97E+02 2.95E-01 1.70E+02 2.73E-03 2.38E+03 4.91E+02 5.20E+02  

1,2,4-Trichlorobenzene 1.4E-03 5.82E-02 4.00E-02 8.40E-06 1.36E+03 2.03E+00 4.90E+01 1.03E-05 3.86E+04 7.97E+03 1.09E+02  

1,1,1-Trichloroethane 1.7E-02 7.05E-01 6.50E-02 9.60E-06 4.39E+01 6.58E-02 1.29E+03 1.39E-03 3.33E+03 6.87E+02 4.18E+02  

1,1,2-Trichloroethane 8.2E-04 3.38E-02 6.70E-02 1.00E-05 6.07E+01 9.11E-02 1.10E+03 8.33E-05 1.36E+04 2.81E+03 2.95E+02  

Trichloroethylene 9.9E-03 4.04E-01 6.90E-02 1.00E-05 6.07E+01 9.11E-02 1.28E+03 8.72E-04 4.20E+03 8.68E+02 4.00E+02  

Trichlorofluoromethane 9.7E-02 3.98E+00 6.50E-02 1.00E-05 4.39E+01 6.58E-02 1.10E+03 3.63E-03 2.06E+03 4.25E+02 7.88E+02  

2,4,5-Trichlorophenol 1.6E-06 6.64E-05 5.60E-02 6.50E-06 1.78E+03 2.67E+00 1.20E+03 1.04E-07       

2,4,6-Trichlorophenol 2.6E-06 1.07E-04 3.10E-02 8.10E-06 1.78E+03 2.67E+00 8.00E+02 1.25E-07       

1,1,2-Trichloropropane 3.2E-04 1.30E-02 5.70E-02 9.30E-06 9.49E+01 1.42E-01 1.90E+03 2.38E-05 2.54E+04 5.26E+03 6.03E+02  

1,2,3-Trichloropropane 3.4E-04 1.41E-02 5.70E-02 9.20E-06 1.16E+02 1.74E-01 1.75E+03 2.33E-05 2.57E+04 5.31E+03 6.10E+02  

Triethylamine 1.5E-04 6.11E-03 6.60E-02 7.90E-06 5.08E+01 7.62E-02 7.37E+04 1.69E-05 3.02E+04 6.24E+03 1.84E+04  

2,4,6-Trinitrotoluene 2.1E-08 8.53E-07 2.95E-02 7.92E-06 2.81E+03 4.22E+00 1.30E+02 7.17E-08       

Uranium (soluble salts)           4.50E+02           

Vanadium           1.00E+03           

Vinyl acetate 5.1E-04 2.10E-02 8.50E-02 1.00E-05 5.58E+00 8.37E-03 2.00E+04 9.59E-05 1.27E+04 2.62E+03 3.68E+03  
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Dw 
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Res./Indus 
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VF 

(mg3/kg) 

SAT  

(mg/kg) VOC? 

Vinyl bromide 1.2E-02 5.04E-01 8.60E-02 1.20E-05 2.17E+01 3.26E-02 5.08E+03 1.60E-03 3.10E+03 6.41E+02 1.35E+03  

Vinyl chloride 2.8E-02 1.14E+00 1.10E-01 1.20E-05 2.17E+01 3.26E-02 8.80E+03 3.63E-03 2.06E+03 4.26E+02 3.02E+03  

m-Xylene 7.2E-03 2.94E-01 6.80E-02 8.40E-06 3.75E+02 5.63E-01 1.61E+02 2.53E-04 7.81E+03 1.61E+03 1.24E+02  

o-Xylene 5.2E-03 2.12E-01 6.90E-02 8.50E-06 3.83E+02 5.74E-01 1.06E+02 1.84E-04 9.14E+03 1.89E+03 8.20E+01  

Xylenes 5.2E-03 2.12E-01 8.50E-02 9.90E-06 3.83E+02 5.74E-01 1.06E+02 2.27E-04 8.23E+03 1.70E+03 8.20E+01  

Zinc           6.20E+01       3.55E+04    

Notes: 
MW – Molecular weight      H – Henry’s Law Constant 
H’ – Dimensionless Henry’s Law Constant    Da – Diffusivity in air 
Dw – Diffusivity in water      Koc – Soil organic carbon partition coefficient 
Kd – Soil-water partition coefficient     S - Solubility in water 
DA – Apparent diffusivity (calculated for VOCs only)   VF – Volatilization factor (calculated for VOCs only) 
SAT – Soil saturation limit (calculated for VOCs only)   VOC – Volatile organic compound 
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C-1 

 

Table C-1:  Human Health Benchmarks Used for Calculating SSLs 

 

Chemical 
CSFo 

(mg/kg-day)-1 Reference 

IUR 

(µg/m3)-1 Reference 

RfDo  

(mg/kg-

day) Reference 

RfC 

(mg/m3) Reference Mutagen 

GIABS ABS 

Acenaphthene     6.00E-02 IRIS    1 0.13 

Acetaldehyde   2.20E-06 IRIS   9.00E-03 IRIS  1  

Acetone     9.00E-01 IRIS 3.10E+01 ATSDR  1  

Acrylonitrile 5.40E-01 IRIS 6.80E-05 IRIS 4.00E-02 ATSDR 2.00E-03 IRIS  1  

Acetophenone     1.00E-01 IRIS    1  

Acrolein     5.00E-04 IRIS 2.00E-05 IRIS  1  

Aldrin 1.72E+01 IRIS 4.90E-03 IRIS 3.00E-05 IRIS    1 0.1 

Aluminum     1.00E+00 PPTRV 5.00E-03 PPTRV  1  

Anthracene     3.00E-01 IRIS    1 0.13 

Antimony     4.00E-04 IRIS    0.15  

Arsenic 1.50E+00 IRIS 4.30E-03 IRIS 3.00E-04 IRIS 1.50E-05 CalEPA  1 0.03 

Barium     2.00E-01 IRIS 5.00E-04 HEAST  0.07  

Benzene 5.50E-02 IRIS 7.80E-06 IRIS 4.00E-03 IRIS 3.00E-02 IRIS  1  

Benzidine 2.30E+02 IRIS 6.70E-02 IRIS 3.00E-03 IRIS   M 1 0.1 

Benzo(a)anthracene 7.30E-01 NCEA 1.10E-04 CalEPA     M 1 0.13 

Benzo(a)pyrene 7.30E+00 IRIS 1.10E-03 CalEPA     M 1 0.13 

Benzo(b)fluoranthene 7.30E-01 NCEA 1.10E-04 CalEPA     M 1 0.13 

Benzo(k)fluoranthene 7.30E-02 NCEA 1.10E-04 CalEPA     M 1 0.13 

Beryllium   2.40E-03 IRIS 2.00E-03 IRIS 2.00E-05 IRIS  0.007  

a-BHC (HCH) 6.30E+00 IRIS 1.80E-03 IRIS 8.00E-03 ATSDR    1 0.1 

b-BHC (HCH) 1.80E+00 IRIS 5.30E-04 IRIS      1 0.1 

g-BHC 1.10E+00 CalEPA 3.10E-04 CalEPA 3.00E-04 IRIS    1 0.04 

1,1-Biphenyl 8.00E-03 PPTRV   5.00E-02 IRIS 4.00E-04 PPTRV  1  

Bis(2-chloroethyl) ether 1.10E+00 IRIS 3.30E-04 IRIS      1  

Bis(2-chloroisopropyl) ether 7.00E-02 HEAST          

Bis(2-ethylhexyl) phthalate 1.40E-02 IRIS 2.40E-06 CalEPA 2.00E-02 IRIS    1 0.1 

Bis(chloromethyl) ether 2.20E+02 IRIS 6.20E-02 IRIS      1  

Boron     2.00E-01 IRIS 2.00E-02 HEAST  1  

Bromodichloromethane 6.20E-02 IRIS 3.70E-05 CalEPA 2.00E-02 IRIS    1  

Bromomethane     1.40E-03 IRIS 5.00E-03 IRIS  1  

1,3-Butadiene 3.40E+00 CalEPA 3.00E-05 IRIS   2.00E-03 IRIS  1  

2-Butanone (Methyl ethyl ketone, MEK)     6.00E-01 IRIS 5.00E+00 IRIS  1  

tert-Butyl methyl ether (MTBE) 1.80E-03 CalEPA 2.60E-07 CalEPA   3.00E+00 IRIS  1  
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Chemical 
CSFo 

(mg/kg-day)-1 Reference 

IUR 

(µg/m3)-1 Reference 

RfDo  

(mg/kg-

day) Reference 

RfC 

(mg/m3) Reference Mutagen 

GIABS ABS 

Cadmium   1.80E-03 IRIS 1.00E-03 IRIS 2.00E-05 CalEPA  0.025 0.001 

Carbon disulfide     1.00E-01 IRIS 7.00E-01 IRIS  1  

Carbon tetrachloride 7.00E-02 IRIS 6.00E-06 IRIS 4.00E-03 IRIS 1.00E-01 IRIS  1  

Chlordane 3.50E-01 IRIS 1.00E-04 IRIS 5.00E-04 IRIS 7.00E-04 IRIS  1 0.04 

2-Chloroacetophenone       3.00E-05 IRIS  1 0.1 

2-Chloro-1,3-butadiene   3.00E-04 IRIS 2.00E-02 HEAST 2.00E-02 IRIS  1  

1-Chloro-1,1-difluoroethane       5.00E+01 IRIS  1  

Chlorobenzene     2.00E-02 IRIS 5.00E-02 PPTRV  1  

1-Chlorobutane     4.00E-02 PPTRV    1  

Chlorodifluoromethane       5.00E+01 IRIS  1  

Chloroform 3.10E-02 CalEPA 2.30E-05 IRIS 1.00E-02 IRIS 9.80E-02 ATSDR  1  

Chloromethane       9.00E-02 IRIS  1  

b-Chloronaphthalene      8.00E-02 IRIS    1  

o-Chloronitrobenzene  3.00E-01 PPTRV   3.00E-03 PPTRV 1.00E-05 PPTRV  1 0.1 

p-Chloronitrobenzene  6.30E-03 PPTRV   1.00E-03 PPTRV 6.00E-04 PPTRV  1 0.1 

2-Chlorophenol     5.00E-03 IRIS      

2-Chloropropane       1.00E-01 HEAST    

o-Chlorotoluene      2.00E-02 IRIS      

Chromium III     1.50E+00 IRIS    0.013  

Chromium VI 5.00E-01 NJ 8.40E-02 IRIS 3.00E-03 IRIS 1.00E-04 IRIS M 0.025  

Chrysene 7.30E-03 NCEA 1.10E-05 CalEPA     M 1 0.13 

Copper     4.00E-02 HEAST    1  

Crotonaldehyde 1.90E+00 HEAST   1.00E-03 PPTRV    1  

Cumene (isopropylbenzene)     1.00E-01 IRIS 4.00E-01 IRIS  1  

Cyanide     6.00E-04 IRIS    1  

Cyanogen     4.00E-02 IRIS    1  

Cyanogen bromide     9.00E-02 IRIS    1  

Cyanogen chloride     5.00E-02 IRIS    1  

DDD 2.40E-01 IRIS 6.90E-05 CalEPA      1 0.1 

DDE 3.40E-01 IRIS 9.70E-05 CalEPA      1 0.1 

DDT 3.40E-01 IRIS 9.70E-05 IRIS 5.00E-04 IRIS    1 0.03 

Dibenz(a,h)anthracene 7.30E+00 NCEA 1.20E-03 CalEPA     M 1 0.13 

1,2-Dibromo-3-chloropropane 8.00E-01 PPTRV 6.00E-03 PPTRV 2.00E-04 PPTRV 2.00E-04 IRIS M 1  

Dibromochloromethane 8.40E-02 IRIS 2.70E-05 CalEPA 2.00E-02 IRIS    1 0.1 

1,2-Dibromoethane 2.00E+00 IRIS 6.00E-04 IRIS 9.00E-03 IRIS 9.00E-03 IRIS  1  

1,4-Dichloro-2-butene   4.20E-03 PPTRV      1  

1,2-Dichlorobenzene     9.00E-02 IRIS 2.00E-01 HEAST  1  
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Chemical 
CSFo 

(mg/kg-day)-1 Reference 

IUR 

(µg/m3)-1 Reference 

RfDo  

(mg/kg-

day) Reference 

RfC 

(mg/m3) Reference Mutagen 

GIABS ABS 

1,4-Dichlorobenzene 5.40E-03 CalEPA 1.10E-05 CalEPA 7.00E-02 ATSDR 8.00E-01 IRIS  1  

3,3-Dichlorobenzidine 4.50E-01 IRIS 3.40E-04 CalEPA      1 0.1 

Dichlorodifluoromethane     2.00E-01 IRIS 1.00E-01 PPTRV  1  

1,1-Dichloroethane 5.70E-03 CalEPA 1.60E-06 CalEPA 2.00E-01 PPTRV    1  

1,2-Dichloroethane 9.10E-02 IRIS 2.60E-05 IRIS 6.00E-03 PPTRV 7.00E-03 PPTRV  1  

cis-1,2-Dichloroethene     2.00E-03 IRIS    1  

trans-1,2-Dichloroethene     2.00E-02 IRIS 6.00E-02 PPTRV  1  

1,1-Dichloroethene     5.00E-02 IRIS 2.00E-01 IRIS  1  

2,4-Dichlorophenol     3.00E-03 IRIS    1 0.1 

1,2-Dichloropropane 3.60E-02 CalEPA 1.00E-05 CalEPA 9.00E-02 ATSDR 4.00E-03 IRIS  1  

1,3-Dichloropropene 1.00E-01 IRIS 4.00E-06 IRIS 3.00E-02 IRIS 2.00E-02 IRIS  1  

Dicyclopentadiene     8.00E-03 PPTRV 7.00E-03 PPTRV  1  

Dieldrin 1.60E+01 IRIS 4.60E-03 IRIS 5.00E-05 IRIS    1 0.1 

Diethyl phthalate     8.00E-01 IRIS    1 0.1 

Dimethyl phthalate     1.00E+01 HEAST    1 0.1 

Di-n-butyl phthalate (Dibutyl phthalate)     1.00E-01 IRIS    1 0.1 

2,4-Dimethylphenol     2.00E-02 IRIS    1 0.1 

4,6-Dinitro-o-cresol     8.00E-05 PPTRV    1 0.1 

2,4-Dinitrophenol     2.00E-03 IRIS    1 0.1 

2,4-Dinitrotoluene 3.10E-01 CalEPA 8.90E-05 CalEPA 2.00E-03 IRIS    1 0.1 

2,6-Dintitrotoluene     1.00E-03 PPTRV    1 0.1 

2,4/2,6-Dintrotoluene Mixture 6.80E-01 IRIS        1 0.1 

1,4-Dioxane 1.00E-01 IRIS 7.70E-06 CalEPA 3.00E-02 IRIS 3.00E+00 CalEPA  1 0.1 

1,2-Diphenylhydrazine 8.00E-01 IRIS 2.20E-04 IRIS      1 0.1 

Endosulfan     6.00E-03 IRIS    1 0.1 

Endrin     3.00E-04 IRIS    1 0.1 

Epichlorohydrin 9.90E-03 IRIS 1.20E-06 IRIS 6.00E-03 PPTRV 1.00E-03 IRIS  1  

Ethyl acetate     9.00E-01 IRIS    1  

Ethyl acrylate 4.80E-02 HEAST        1  

Ethyl chloride       1.00E+01 IRIS  1  

Ethyl ether     2.00E-01 IRIS    1  

Ethyl methacrylate     9.00E-02 HEAST 3.00E-01 PPTRV  1  

Ethylbenzene 1.10E-02 CalEPA 2.50E-06 CalEPA 1.00E-01 IRIS 1.00E+00 IRIS  1  

Ethylene oxide 3.10E-01 CalEPA 8.80E-05 CalEPA   3.00E-02 CalEPA  1  

Fluoranthene     4.00E-02 IRIS    1 0.13 

Fluorene     4.00E-02 IRIS    1 0.13 

Fluoride     4.00E-02 CalEPA 1.30E-02 CalEPA  1  
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Chemical 
CSFo 

(mg/kg-day)-1 Reference 

IUR 

(µg/m3)-1 Reference 

RfDo  

(mg/kg-

day) Reference 

RfC 

(mg/m3) Reference Mutagen 

GIABS ABS 

Furan     1.00E-03 IRIS    1  

Heptachlor 4.50E+00 IRIS 1.30E-03 IRIS 5.00E-04 IRIS    1 0.1 

Hexachlorobenzene 1.60E+00 IRIS 4.60E-04 IRIS 8.00E-04 IRIS    1 0.1 

Hexachloro-1,3-butadiene 7.80E-02 IRIS 2.20E-05 IRIS 1.00E-03 PPTRV    1 0.1 

Hexachlorocyclopentadiene     6.00E-03 IRIS 2.00E-04 IRIS  1 0.1 

Hexachloroethane 4.00E-02 IRIS 4.00E-06 IRIS 7.00E-04 IRIS    1 0.1 

n-Hexane     6.00E-02 HEAST 7.00E-01 IRIS  1  

HMX     5.00E-02 IRIS    1  

Hydrazine anhydride 3.00E+00 IRIS 4.90E-03 IRIS   3.00E-05 PPTRV  1  

Hydrogen cyanide     6.00E-04 IRIS 8.00E-04 IRIS  1  

Indeno(1,2,3-c,d)pyrene 7.30E-01 NCEA 1.10E-04 CalEPA     M 1 0.13 

Iron     7.00E-01 PPTRV    1  

Isobutanol (Isobutyl alcohol)     3.00E-01 IRIS    1  

Isophorone 9.50E-04 IRIS   2.00E-01 IRIS 2.00E+00 CalEPA  1 0.1 

Lead            

Lead (tetraethyl-)     1.00E-07 IRIS    1 0.1 

Maleic hydrazide     5.00E-01 IRIS    1 0.1 

Manganese     2.40E-02 IRIS 5.00E-05 IRIS  0.04  

Mercury (elemental)       3.00E-04 IRIS  1  

Mercury (methyl)     1.00E-04 IRIS    1  

Mercuric Chloride (Mercury Salts)     3.00E-04 IRIS 3.00E-05 CalEPA  0.07  

Methacrylonitrile     1.00E-04 IRIS 7.00E-04 HEAST  1  

Methomyl     2.50E-02 IRIS    1 0.1 

Methyl acetate     1.00E+00 PPTRV    1  

Methyl acrylate     3.00E-02 HEAST    1  

Methyl isobutyl ketone     8.00E-02 HEAST 3.00E+00 IRIS  1  

Methyl methacrylate     1.40E+00 IRIS 7.00E-01 IRIS  1  

Methyl styrene (alpha)     7.00E-02 HEAST    1  

Methyl styrene (mixture)     6.00E-03 HEAST 4.00E-02 HEAST  1  

Methylcyclohexane       3.00E+00 HEAST    

Methylene bromide (Dibromomethane)     1.00E-02 HEAST 4.00E-03 PPTRV  1  

Methylene chloride 2.00E-03 IRIS 1.00E-08 IRIS 6.00E-03 IRIS 6.00E-01 IRIS  1  

Molybdenum     5.00E-03 IRIS    1  

Naphthalene   3.40E-05 CalEPA 2.00E-02 IRIS 3.00E-03 IRIS  1 0.13 

Nickel (soluble salts)   2.60E-04 CalEPA 2.00E-02 IRIS 9.00E-05 ATSDR  0.04  

Nitrate     1.60E+00 IRIS    1  

Nitrite     1.00E-01 IRIS    1  
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Chemical 
CSFo 

(mg/kg-day)-1 Reference 

IUR 

(µg/m3)-1 Reference 

RfDo  

(mg/kg-

day) Reference 

RfC 

(mg/m3) Reference Mutagen 

GIABS ABS 

Nitrobenzene   4.00E-05 IRIS 2.00E-03 IRIS 9.00E-03 IRIS  1  

Nitroglycerin 1.70E-02 PPTRV   1.00E-04 PPTRV    1 0.1 

N-Nitrosodiethylamine 1.50E+02 IRIS 4.30E-02 IRIS     M 1 0.1 

N-Nitrosodimethylamine 5.10E+01 IRIS 1.40E-02 IRIS 8.00E-06 PPTRV 4.00E-05 PPTRV M 1 0.1 

N-Nitrosodi-n-butylamine 5.40E+00 IRIS 1.60E-03 IRIS      1 0.1 

N-Nitrosodiphenylamine 4.90E-03 IRIS 2.60E-06 CalEPA      1 0.1 

N-Nitrosopyrrolidine 2.10E+00 IRIS 6.10E-04 IRIS      1 0.1 

m-Nitrotoluene     1.00E-04 PPTRV    1  

o-Nitrotoluene 2.20E-01 PPTRV   9.00E-04 PPTRV    1  

p-Nitrotoluene 1.60E-02 PPTRV   4.00E-03 PPTRV    1 0.1 

Pentachlorobenzene     8.00E-04 IRIS    1 0.1 

Pentachlorophenol 4.00E-01 IRIS 5.10E-06 CalEPA 5.00E-03 IRIS    1 0.25 

Perchlorate     7.00E-04 IRIS    1  

Phenanthrene     3.00E-02 IRIS    1 0.1 

Phenol     3.00E-01 IRIS 2.00E-01 CalEPA  1 0.1 

Polychlorinatedbiphenyls            

Aroclor 1016 7.00E-02 IRIS 2.00E-05 IRIS 7.00E-05 IRIS    1 0.14 

Aroclor 1221 2.00E+00 IRIS 5.70E-04 IRIS      1 0.14 

Aroclor 1232 2.00E+00 IRIS 5.70E-04 IRIS      1 0.14 

Aroclor 1242 2.00E+00 IRIS 5.70E-04 IRIS      1 0.14 

Aroclor 1248 2.00E+00 IRIS 5.70E-04 IRIS      1 0.14 

Aroclor 1254 2.00E+00 IRIS 5.70E-04 IRIS 2.00E-05 IRIS    1 0.14 

Aroclor 1260 2.00E+00 IRIS 5.70E-04 IRIS      1 0.14 

2,2',3,3',4,4',5-Heptachlorobiphenyl (PCB 170) 1.30E+01 WHO TEF 3.80E-03 WHO TEF      1 0.14 

2,2',3,4,4',5,5'-Heptachlorobiphenyl (PCB 180) 1.30E+00 WHO TEF 3.80E-04 WHO TEF      1 0.14 

2,3,3',4,4',5,5'-Heptachlorobiphenyl (PCB 189) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

2,3',4,4',5,5'-Hexachlorobiphenyl (PCB 167) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

2,3,3',4,4',5-Hexachlorobiphenyl (PCB 156) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169) 3.90E+03 WHO TEF 1.14E+00 WHO TEF      1 0.14 

2',3,4,4',5-Pentachlorobiphenyl (PCB 123) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

2',3',4,4',5-Pentachlorobiphenyl (PCB 118) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

2',3,3',4,4'-Pentachlorobiphenyl (PCB 105) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 3.90E+00 WHO TEF 1.14E-03 WHO TEF      1 0.14 

3,3',4,4',5-Pentachlorobiphenyl (PCB 126) 1.30E+04 WHO TEF 3.80E+00 WHO TEF      1 0.14 

3,3',4,4'-Tetrachlorobiphenyl (PCB 77) 1.30E+01 WHO TEF 3.80E-03 WHO TEF      1 0.14 

3,4,4',5-Tetrachlorobiphenyl (PCB 81) 3.90E+01 WHO TEF 1.14E-02 WHO TEF      1 0.14 
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Chemical 
CSFo 

(mg/kg-day)-1 Reference 

IUR 

(µg/m3)-1 Reference 

RfDo  

(mg/kg-

day) Reference 

RfC 

(mg/m3) Reference Mutagen 

GIABS ABS 

Propylene oxide 2.40E-01 IRIS 3.70E-06 IRIS   3.00E-02 IRIS  1  

Pyrene     3.00E-02 IRIS    1 0.13 

RDX 1.10E-01 IRIS   3.00E-03 IRIS    1  

Selenium     5.00E-03 IRIS 2.00E-02 CalEPA  1  

Silver     5.00E-03 IRIS    0.04  

Strontium     6.00E-01 IRIS    1  

Styrene     2.00E-01 IRIS 1.00E+00 IRIS  1  

2,3,7,8-TCDD 1.30E+05 CalEPA 3.80E+01 CalEPA 1.00E-09 ATSDR 4.00E-08 CalEPA  1 0.03 

2,3,7,8-TCDF 1.30E+04 WHO TEF 3.80E+00 WHO TEF      1 0.03 

1,2,4,5-Tetrachlorobenzene     3.00E-04 IRIS    1 0.1 

1,1,1,2-Tetrachloroethane 2.60E-02 IRIS 7.40E-06 IRIS 3.00E-02 IRIS    1  

1,1,2,2-Tetrachloroethane 2.00E-01 IRIS 5.80E-05 IRIS 2.00E-02 IRIS    1  

Tetrachloroethene 5.40E-01 CalEPA 5.90E-06 CalEPA 1.00E-02 IRIS 2.70E-01 ATSDR  1  

Tetryl (Trinitrophenylmethylnitramine)     4.00E-03 PPTRV    1 0.1 

Thallium     1.00E-05 PPTRV    1  

Toluene     8.00E-02 IRIS 5.00E+00 IRIS  1  

Toxaphene 1.10E+00 IRIS 3.20E-04 IRIS      1 0.1 

Tribromomethane (Bromoform) 7.90E-03 IRIS 1.10E-06 IRIS 2.00E-02 IRIS    1 0.1 

1,1,2-Trichloro-1,2,2-trifluoroethane     3.00E+01 IRIS 3.00E+01 HEAST  1  

1,2,4-Trichlorobenzene 2.90E-02 PPTRV   1.00E-02 IRIS 2.00E-03 PPTRV  1  

1,1,1-Trichloroethane     2.00E+00 IRIS 5.00E+00 IRIS  1  

1,1,2-Trichloroethane 5.70E-02 IRIS 1.60E-05 IRIS 4.00E-03 IRIS 2.00E-04 PPTRV  1  

Trichloroethylene 4.6E-02 IRIS 4.10E-06 IRIS 5.00E-04 IRIS 2.00E-03 IRIS  1  

Trichlorofluoromethane     3.00E-01 IRIS 7.00E-01 HEAST  1  

2,4,5-Trichlorophenol     1.00E-01 IRIS    1 0.1 

2,4,6-Trichlorophenol 1.10E-02 IRIS 3.10E-06 IRIS 1.00E-03 PPTRV    1 0.1 

1,1,2-Trichloropropane     5.00E-03 IRIS    1  

1,2,3-Trichloropropane 3.00E+01 IRIS   4.00E-03 IRIS 3.00E-04 IRIS M 1  

Triethylamine       7.00E-03 IRIS  1  

2,4,6-Trinitrotoluene 3.00E-02 IRIS   5.00E-04 IRIS    1  

Uranium (soluble salts)     3.00E-03 IRIS 3.00E-04 ATSDR  1  

Vanadium     5.00E-03 IRIS    1  

Vinyl acetate     1.00E+00 HEAST 2.00E-01 IRIS  1  

Vinyl bromide   3.20E-05 HEAST   3.00E-03 IRIS  1  

Vinyl chloride 7.20E-01 IRIS 4.40E-06 IRIS 3.00E-03 IRIS 1.00E-01 IRIS M 1  

m-Xylene     2.00E-01 IRIS 1.00E-01 IRIS  1  

o-Xylene     2.00E-01 IRIS 1.00E-01 IRIS  1  



Risk Assessment Guidance for Investigations and Remediation 

Volume I 

February 2012 

 

C-7 

Chemical 
CSFo 

(mg/kg-day)-1 Reference 

IUR 

(µg/m3)-1 Reference 

RfDo  

(mg/kg-

day) Reference 

RfC 

(mg/m3) Reference Mutagen 

GIABS ABS 

Xylenes     2.00E-01 IRIS 1.00E-01 IRIS  1  

Zinc     3.00E-01 IRIS    1  

Notes:  
CSFo – Oral Cancer Slope Factor     ATSDR – Agency for Toxic Substances and Disease Registry 
IUR– Inhalation Unit Risk     Cal EPA – California Environmental Protection Agency 
RfDo – Oral Reference Dose     HEAST – Health Effects Assessment Summary Tables 
RfC – Inhalation Reference Concentration   IRIS – Integrated Risk Information System 
ABS – Dermal absorption coefficient    PPTRV – Provisional Peer Reviewed Toxicity Value 
       WHO TEF – World Health Organization Toxicity Equivalency Factor 
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RCRA Corrective Action Sites1 
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1This document is intended as guidance for employees of the New Mexico Environment Department’s (NMED) Hazardous Waste Bureau (HWB) 

and Resource Conservation and Recovery Act (RCRA)-regulated facilities within the State of New Mexico.  This guidance does not 

constitute rule-making and may not be relied upon to create a right or benefit, substantive or procedural, enforceable at law or in equity, by 

any person.  HWB may take action at variance to this guidance and reserves the right to modify this guidance at any time without public 
notice.   
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Guidance for Risk-based Remediation of Polychlorinated Biphenyls at  

RCRA Corrective Action Sites 
 

1.0 SCOPE 

 

This document focuses on remedial activities at sites where polychlorinated biphenyls (PCBs) 

have been identified or are suspected of being present as one of the contaminants of potential 

concern.  The intent of this document is to expedite the remedial action process and provide a 

cost-effective and consistent method for the evaluation and reduction of the risk posed to human 

health and the environment by PCBs.   

 

This document does not discuss the complex regulations governing PCBs or the sampling 

methodologies for PCBs or other associated contaminants.  This document does assume that the 

nature and extent of PCB contamination have been defined using a site conceptual model and 

does discuss and recommend analytical methods applicable to evaluating the risk to human and 

ecological health for PCBs in environmental media.   

 

This paper does not discuss the risk posed to ground water quality by PCB contamination; state 

ground water standards and federal drinking water standards
2
 exist for the protection of ground 

water.  No state or federal soil/sediment standards exist to protect ground water from the 

transport of PCBs from contaminated soil/sediments; however, the risk associated with the 

transport of PCBs from contaminated soil/sediments to ground water should be evaluated to 

ensure that state and federal standards for ground water are not exceeded.  Methods for the 

evaluation of this threat to ground water are not, at this time, specifically addressed in this 

document.   

 

2.0 BACKGROUND INFORMATION 

 

PCBs are a class of chlorinated organic compounds which found widespread application since 

their introduction into commerce in 1923.  Their properties include thermal stability; resistance 

to acids, bases and oxidation; and resistance to direct electrical current.  They were commonly 

used in transformers and capacitors, hydraulic and heat transfer equipment, compressors and 

vacuum pumps, plasticizers (surface coatings and sealants), and some paints and inks.  Domestic 

production of commercial PCBs ceased in 1977; however, PCBs in existence at that time are still 

in use today. 

 

The general chemical structure of chlorinated biphenyls is as follows:  

                                                 
2PCBs in ground water may not exceed the Safe Drinking Water Act’s maximum contaminant level of 0.5 micrograms per liter (µg/L) in drinking 

water (Title 40 Code of Federal Regulations Parts 141-147 and 149) or the State of New Mexico’s Water Quality Control Commission 

Regulations’ standard of 1 µg/L in ground water with 10,000 milligrams per liter (mg/L) or less total dissolved solids (Title 20 New Mexico 

Annotated Code Chapter 6.2).  
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The number and position of chlorines in the biphenyl molecule determine the physical and 

chemical properties of the PCB molecule.  There are a total of 209 possible congeners
3
 of PCBs, 

each one resulting from the chlorination of different substitution positions and varying degrees of 

chlorination.  In general, PCB molecules with higher degrees of chlorination are more resistant to 

biodegradation and are more persistent in the environment. 

 

PCB congeners may be found in commercial preparations or complex mixtures known by the 

names Askarel, Aroclor, Clophen, Phenoclor, Kanechlor, and Pyralène.  In the United States, 

PCB mixtures were marketed under the trade name of Aroclor.  Each Aroclor has a four-digit 

numeric designation: the first two digits are “12" (indicating the biphenyl parent molecule) 

followed by two more digits indicating the percent chlorine content by weight in the mixture.  

For example, Aroclor 1254 has 54% chlorine by weight.  Aroclor 1016 is the exception: it 

contains 41% chlorine by weight (ATSDR, 1995).  

 

PCBs are a group of environmentally persistent organic chemicals that possess the inherent 

properties of compounds that bioaccumulate (i.e., high octanol/water partition coefficient and 

low water solubility).  PCBs also have the following properties of environmental relevance: low 

vapor pressure and low flammability.   

 

PCBs are toxic to humans and other animals (Eisler, 1986; ATSDR, 1995; and US EPA, 1996 

and 1997a). PCBs adversely impact reproduction in wildlife and in experimental animals.  Other 

common toxic effects in mammals and birds include thymic atrophy (a wasting syndrome), 

microsomal enzyme induction, porphyria (manifestations include intermittent nervous system 

dysfunction and/or sensitivity of skin to sunlight) and related liver damage, chloracne, estrogenic 

activity, immunosuppression, and tumor promotion.  PCBs can be transferred to young mammals 

(including humans) transplacentally and in breast milk.   

 

The United States Environmental Protection Agency (US EPA) and International Agency for 

Research on Cancer classified PCBs as Group B2; probable human carcinogens, based on 

sufficient evidence of carcinogenicity (manifested as hepatocellular carcinomas) in experimental 

animals and inadequate (due to confounding exposures to other potential carcinogens or lack of 

exposure quantification), yet suggestive evidence of excess risk of liver cancer in humans (US 

EPA, 2010).  Recent studies have indicated that all PCB mixtures can cause cancer; however, 

                                                 
3Congener means any single, unique, well-defined chemical compound in the PCB category.   

http://upload.wikimedia.org/wikipedia/commons/4/49/Polychlorinated_biphenyl_structure.svg
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different mixtures exhibit different carcinogenic potencies (Cogliano, 1998).  In addition, 

environmental processes may alter the PCB mixtures affecting its carcinogenic potency (see 

Environmental Processes).   

 

The stability and lipophilicity of PCBs promote their biomagnification (i.e., the uptake of a 

chemical through ingestion resulting in the concentration of the chemical in tissue being greater 

than that of its food) once they enter the aquatic and terrestrial food chains.  Through the food 

chain, living organisms selectively bioaccumulate persistent congeners of PCBs.  

Environmentally-aged PCB mixtures appear to be more toxic and persistent in the organism than 

commercial PCB mixtures.  Biomagnification through trophic transfer governs PCB levels in 

animals, especially those occupying the top of the food web.  Therefore, PCBs in food sources 

represent the most important exposure source to humans and wildlife.  

 

In certain situations, PCBs can become contaminated with the far more toxic polychlorinated 

dibenzofurans (PCDFs) and chlorinated dibenzo-dioxins (PCDDs).  Therefore, the presence of 

PCDFs and PCDDs should always be investigated if any of the following processes existed or 

are suspected of existing:  

 

 combustion or incineration of PCB-contaminated waste or waste oils, or highly variable 

waste streams (such as municipal and commercial waste for which PCB contamination 

is suspected); 

 manufacture of PCBs
4
; 

 pyrolysis of PCBs; 

 photolysis of PCBs; 

 incidental fire of transformers and capacitors containing PCBs; or 

 treatment with chlorinating compounds (e.g., hydrochloric acid, chlorine, etc.). 

 

3.0 ENVIRONMENTAL PROCESSES 

 

PCBs occur as mixtures of congeners in the environment.  Partitioning
5
, chemical and biological 

transformation, and preferential bioaccumulation may change the composition of the PCB 

mixture over time: the environmentally-aged PCB mixture may vary considerably from the 

original congener composition (US EPA, 1996b and ATSDR, 1995).  Altered PCB mixtures 

have been known to persist in the environment for many years.  

 

PCBs adsorb to organic matter, sediments, and soil.  Their affinity to adsorb increases with the 

chlorine content of the PCBs and the amount of organic matter present.  PCBs can volatilize or 

disperse as aerosols providing an effective means of transport in the environment.  Congeners 

with low chlorine content tend to be more volatile and more water soluble. 

 

                                                 
4The concentration of PCDFs in commercial PCB samples ranged from 0.2 mircrograms per gram (μg/g) to 13.6 μg/g (ATSDR, 1993).  Eisler 

(1986) reported PCDFs impurities ranging from 0.8 to 33 milligrams per kilogram (mg/kg) in some domestic and foreign PCB mixtures. 

5Partitioning includes environmental processes by which different fractions of a mixture separate into air, water, sediment, and soil. 
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The highly chlorinated Aroclors (Aroclor 1248, 1254, and 1260) resist both chemical and 

biological transformation (i.e., degradation) in the environment.  Biological degradation of 

highly chlorinated Aroclors to lower chlorinated PCBs can occur under anaerobic conditions
6
.  

The extent of this dechlorination
7
 is limited by the PCB chlorine content and soil/sediment PCB 

concentrations.  Anaerobic bacteria in soil/sediments remove chlorines from low chlorinated 

PCBs (1 to 4 chlorines) and open the carbon rings through oxidation.  PCBs with higher chlorine 

content are extremely resistant to oxidation and hydrolysis.  Photolysis can also slowly break 

down highly chlorinated PCB congeners.  

 

PCBs bioaccumulate and biomagnify through the food chain because they are highly lipid-

soluble.  The mixture of congeners found in biotic tissue will differ dramatically from the 

mixture of congeners originally released to the environment because bioaccumulation and 

biomagnification concentrate PCB congeners of higher chlorine content up through the food 

chain.  This is because different congeners can exhibit different rates of metabolism and 

elimination in living organisms (Van den Berg, et al., 1998 and Cogliano, 1998).   

 

By altering the congener composition of PCB mixtures, these environmental processes can 

substantially increase or decrease the toxicity of environmental PCBs mixture (Cogliano, 1998).  

Therefore, information on these environmental processes along with the results of congener-

specific analyses of environmental and biota samples should be used to substantiate modeling of 

exposure to and health risks resulting from environmental PCBs.   

 

4.0 PCB CLEANUP LEVELS 

 

PCB-contaminated soil/sediments should be remediated to either 1) a default concentration of 1 

mg/kg or part per million (ppm) total PCBs (defined as the sum of congeners, Aroclors or 

homologues
8
), 2) a risk-based generic screening level (see media-specific screening levels in 

Appendix A of Volume 1) or 3) a site-specific risk-based PCB concentration level
9
 established 

through performing a health risk evaluation.  Site-specific risk-based PCB concentrations may be 

calculated from equations presented in Risk Evaluation.  Once the calculations have been 

completed for all receptors, the lowest computed risk-based PCB concentration in a medium 

would represent the PCB remediation goal for that medium.  These PCB remediation goals may 

be refined, if necessary, in the higher-level, site-specific risk assessment.   

 

Table D-1 presents the corrective action cleanup options for the remediation of PCB-

contaminated soil/sediments and data quality recommendations regarding the PCB analyses of 

environmental media samples.   

                                                 
6However, certain fungi have been demonstrated to degrade PCBs under aerobic conditions.  

7Note that dechlorination is not synonymous with detoxification because it may result in the formation of carcinogenic congeners. 

8A homologue is a subcategory of PCBs having an equal number of chlorine substituents.  Substituent means an atom or group that replaces 

another atom or group in a molecule.  PCB homologues can be quantified using EPA Method 680 or estimated using regression equations 
such as those found in NOAA, 1993.   

9A risk-based PCB concentration level means the PCB concentration above which some adverse health effects may be produced in human and/or 

ecological receptors, and below which adverse health effects are unlikely to occur.   
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Table D-1. PCB Cleanup Options In Soil/Sediment and Data Quality 

Recommendations
10

 

 

Cleanup Option Corrective Action Steps Data Quality 

Recommendations 

Default Option 1 

1 
Delineate the nature and horizontal 

and vertical extent of contamination 

Estimate total PCBs as the sum 

of Aroclors or homologues 

(using a quantitation limit of 50 

parts per billion [ppb] or 1 ppb, 

respectively) in environmental 

media 

2 Remediate to 1 ppm 

3 
Conduct post-remediation 

monitoring, as necessary 

Default Option 2 

1 
Delineate the nature and horizontal 

and vertical extent of contamination 

Estimate total PCBs as the sum 

of Aroclors or homologues 

(using a quantitation limit of 50 

parts per billion [ppb] or 1 ppb, 

respectively) in environmental 

media 

2 

Remediate to generic risk-based 

screening level (See Appendix A of 

Volume 1)) 

3 
Conduct post-remediation 

monitoring, as necessary 

Site-Specific, 

Risk-Based 

1 
Delineate the nature and horizontal 

and vertical extent of contamination 

Estimate total PCBs as the sum 

of Aroclors or homologues 

(using a quantitation limit of 50 

ppb or 1 ppb, respectively) 

and/or congener-specific 

environmental and biota 

concentrations (using a 

quantitation limit in the low 

parts per trillion) 

2 Perform health risk evaluation 

3 

Establish risk-based concentrations 

for all human and environmental 

receptors 

4 
Remediate to the lowest risk-based 

concentration 

5 
Conduct post-remediation 

monitoring, as necessary 

 

The following is a listing of potential PCB target analytes
11

.  The 12 PCB congeners indicated in 

boldface italics are those which are recommended for quantitation as potential target analytes 

when performing a risk-based cleanup.  The 16 additional congeners listed in plain text may 

provide valuable information, but are not required for the evaluation of risk.  The analyses of all 

209 congeners would greatly improve the estimate of total PCB concentrations.   

 

 

 

 

 

 

                                                 
10Modified from Valoppi, et al., 1999.   

11The number in parentheses refers to the identification system used to specify a particular congener.  
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Table D-2.  Potential PCB Target Analytes 

 

2,4-Dichlorobiphenyl (8) 

2,2,5-Trichlorobiphenyl (18) 

2,4,4-Trichlorobiphenyl (28) 

2,2,3,5-Tetrachlorobiphenyl (44) 

2,2,5,5-Tetrachlorobiphenyl (52) 

2,3,4,4-Tetrachlorobiphenyl (66) 

3,3,4,4-Tetrachlorobiphenyl (77) 

3,4,4,5-Tetrachlorobiphenyl (81) 

2,24,5,5-Pentachlorobiphenyl (101) 

2,3,3,4,4-Pentachlorobiphenyl (105) 

2,3,4,4,5-Pentachlorobiphenyl (114) 

2,3,4,4,5-Pentachlorobiphenyl (118) 

2,3,4,4,5-Pentachlorobiphenyl (123) 

3,3,4,4,5-Pentachlorobiphenyl(126) 2,2,3,3,4,4-

Hexachlorobiphenyl (128) 

 

2,2,3,4,4,5-Hexachlorobiphenyl (138) 

2,2,4,4,5,5-Hexachlorobiphenyl (153) 

2,3,3,4,4,5-Hexachlorobiphenyl (156) 

2,3,3,4,4,5-Hexachlorobiphenyl (157) 

2,3,4,4,5,5-Hexachlorobiphenyl (167) 

3,3,4,4,5,5-Hexachlorobiphenyl (169) 

2,2,3,3,4,4,5-Heptachlorobiphenyl (170) 

2,2,3,4,4,5,5-Heptachlorobiphenyl (180) 

2,2,3,4,5,5,6-Heptachlorobiphenyl (187) 

2,3,3,4,4,5,5-Heptachlorobiphenyl (189) 

2,2,3,3,4,4,5,6-Octachlorobiphenyl (195) 

2,2,3,3,4,4,5,5,6-Nonachlorobiphenyl (206) 

2,2,3,3,4,4,5,5,6,6-Decachlorobiphenyl (209) 

 

The 16 PCB congeners in plain text have been indicated as target analytes by the National 

Oceanic and Atmospheric Administration based on their toxicity, ubiquitousness in the marine 

environment, presence in commercial Aroclor mixtures, etc. (NOAA, 1993).   

 

5.0 ANALYTICAL METHODS 

 

Aroclors are often used to characterize PCB exposures; however, the use of Aroclors in 

estimating the human health or ecological risk can be both imprecise and inappropriate because 

the PCB mixtures to which humans and other biota may be exposed may be considerably 

different from the original Aroclor mixtures released to the environment. In addition, traditional 

analytical methods for Aroclor analyses produce estimates that are prone to errors.  Both 

qualitative and quantitative errors may arise from interpreting gas chromatography (GC) data.   

 

GCs configured with electron capture detectors (ECD) or electrolytic conductivity detectors 

(ELCD) are particularly prone to error.  The GC/ECD and GC/ELCD produce a chromatogram 

that is compared with the characteristic chromatographic patterns of the different Aroclors (US 

EPA, 1996a).  For environmentally weathered and altered mixtures, an absence of these 

characteristic patterns can suggest the absence of Aroclors even if some congeners are present in 

high concentrations.  Additionally, and commonly, the presence of interferents may also mask 

the characteristic response pattern of the Aroclors.  The “pattern recognition” technique is 

inherently subjective, and different analysts may reach different conclusions regarding the 

presence or absence of Aroclors. 

 

GCs configured with mass spectral detectors (GC/MS) allow identification of individual 

chemical compounds.  GC/MS also produces a chromatogram, and additionally includes mass 

spectral information about the chemical identity of each peak in the chromatogram.  Therefore, 

GC/MS adds a qualitative line of evidence above that included in GC/ECD or GC/ELCD 

techniques.  GC/MS may be subject to interference, misinterpretation, or other problems.   
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High resolution (HR) isotope dilution GC/high resolution MS (HRGC/HRMS), while not as 

common technique as GC-ECD or GC-MS, is a specific GC/MS technique that has proven 

reliable for PCB analysis.  In HRGC/HRMS exhaustive sample clean-up techniques are 

employed, and isotopic tracers are used to support identification. 

 

Therefore, the HWB recommends the use of HRGC/HRMS analyses in evaluating health risks to 

humans and the environment.  If HRGC/HRMS methods are not employed, then site specific 

data must be used to demonstrate that the methods employed are appropriate to the site, or 

HRGC/HRMS confirmation must be integrated into the analytical plan, for instance on a one in 

20 sample basis, or a for a minimum number of samples, or as otherwise agreed.  Both detections 

and non-detections should be confirmed. 

 

Results of GC techniques may be expressed as Aroclors, congeners, homologues, or as total 

PCBs in units of weight/weight [mg/kg, μg/kg, nanogram per kilogram (ng/kg)] or 

weight/volume [μg/L or pictogram per liter (pg/L)].  It is necessary to specify the reporting 

requirements prior to analysis and negotiate the analytical list and reporting limits.  Results must 

be reported on a dry weight basis for soil, sediment and waste samples (excluding liquids).  

 

In addition to the traditional GC analysis, a number of biological and immunological assays are 

now available, as well as field GC. These may be suited for use as screening methods to guide 

day-to-day remediation efforts, but are not suited to evaluating health risks to humans and the 

environment as stand-alone methodologies.  

 

Table D-3.  Analytical Methods for PCBs 

 

Method Technology Report As
1 

Approximate 
Detection 

Limits 

Comments 

SW-846 8082A GC/ECD or 
GC/ELCD 

Aroclors 
Congeners 

50-100 μg/kg Must supply site-specific 
performance data or use 
HRGC/HRMS confirmation 

SW-8270D GC/MS Aroclors >1000 μg/kg
2 

Detection limits may not 
support project data quality 
objectives 

SW-846 8275A GC/MS Congeners 200 μg/kg  

Method 1668B HRGC/HRMS Congeners <1μg/kg, often in 
the ng/kg range

2 
Use this method for 
confirmation 

NOTES: 
1
Reporting types have been limited to those mentioned in the subject methods. Laboratories may offer additional 

reporting modalities, such as homologues and total PCBs. 
2
Detection Limits not specified in the method.  Various sample preparation options and matrix effects may 

affect results 
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6.0 STORM WATER RUNOFF MONITORING RECOMMENDATIONS 

 

The potential for transport to human or ecological receptors (including ground and surface water) 

should be evaluated for all corrective action sites impacted or suspected of being impacted by 

PCBs.  PCB concentrations in storm water runoff resulting from contaminated soil/sediments 

should be monitored and the soils remediated to ensure that there is no release or runoff from the 

Solid Waste Management Unit (SWMU) or Area of Concern (AOC) which results in a total 

PCB concentration in excess of the Clean Water Act (CWA)-recommended freshwater aquatic 

life chronic criterion of 0.014 µg/L
12

 (unfiltered water) to a water of the State.
13

  Likewise, 

concentrations of PCB-contaminated stream bottom, lake or reservoir deposits should not result 

in total PCB concentrations in unfiltered water which exceeds the CWA-recommended 

freshwater aquatic life chronic criterion of 0.014 µg/L.  

 

The evaluation of a site’s PCB concentrations and erosion potential will aid in determining and 

prioritizing the corrective actions and best management practices (BMPs) necessary to protect 

surface water quality. Each facility should develop a method for evaluating the erosion 

potential
14

 and present the methodology to the NMED HWB for approval prior to 

implementation.  This evaluation should be conducted on all known or suspected PCB sites.  All 

PCB sites with elevated erosion potentials should implement BMPs to reduce transport of PCB-

contaminated sediments and soils. BMP effectiveness should be evaluated and monitored 

regularly through a formalized inspection and maintenance program.  BMPs should be 

implemented as interim actions or stabilization measures which are consistent with a final 

remedy and should not be misconstrued as a final remedy.   

 

NMED’s HWB believes that controlling the total suspended solids (TSS) load of storm water 

runoff may effectively control PCB migration in surface water because PCBs are hydrophobic, 

tend to adsorb to soil and organic particles, and are transported in suspended sediments during 

storm runoff events.  Therefore, the TSS should be monitored to aid in predicting and, therefore, 

potentially controlling the transport of PCBs into watercourses
15

.  

 

Storm water samples should be collected from storm water events which are greater than 0.1 

inches in magnitude (US EPA, 1992).  Grab samples should be collected within the first 30 

minutes or as soon as practical, but not more than 1 hour after runoff discharge begins.  A 

sufficient quantity of runoff should be collected (i.e., 5 liters) because additional analyses for 

PCBs may be required based upon the TSS analytical results.  The runoff samples should be 

analyzed for TSS using Method 2540D of the most recent edition of the Standard Methods for 

the Examination of Water and Wastewater.  

                                                 
12This concentration is the Clean Water Act §304(a) recommended chronic criterion for aquatic life 

(http://water.epa.gov/scitech/swguidance/standards/current/index.cfm).  

13Water(s) of the State means all interstate and intrastate water including, natural ponds and lakes, playa lakes, reservoirs, perennial streams and 

their tributaries, intermittent streams, sloughs, prairie potholes and wetlands (Title 20 New Mexico Annotated Code Chapter 6.1).  

14NMED HWB recommends the approach to evaluating erosion potential presented in the Matrix Approach to Contaminant Transport Potential 
(Mays and Veenis, 1998).   

15Watercourse means any river, creek, arroyo, canyon, draw, or wash, or any other channel having definite banks and beds with visible evidence 

of the occasional flow of water (Title 20 New Mexico Annotated Code Chapter 6.1).  
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Grab samples should be used for monitoring. Composite samples may not be used for 

monitoring; however, flow-weighted composite samples may be used in the development and 

validation of storm water contaminant transport modeling.   

 

The following bullets describe recommended trigger levels and actions based on the analytical 

results of TSS analyses:  

 

 If TSS is less than 100 mg/L, no action is required.  

 

 If TSS is greater than 100 mg/L, but less than 1,000 mg/L, then the effectiveness of 

existing BMPs should be evaluated and repaired as necessary, and additional BMPs may 

need to be implemented to reduce TSS loading 

 

 If the TSS is greater than 1,000 mg/L, then the remaining portion of the sample should be 

centrifuged and the solids analyzed for PCBs using EPA SW-846 Method 8082 (US 

EPA, 1997d), EPA Method 680, or draft EPA Method 1668 (Alford-Stevens, et al., 1985 

and US EPA, 1996a). 

 

7.0 RISK EVALUATION 

 

The risk to human health and the environment must be evaluated for all corrective action solid 

waste management units/areas of contamination
16

 (SWMU/AOCs) impacted or suspected of 

being impacted by PCBs and having a potential for transport to a human or ecological receptor.  

The risk posed by PCBs at these SWMU/AOCs may be modeled (based on adequate available 

data) and should be monitored to ensure an acceptable level of risk
17

 (see Storm Water Runoff 

Monitoring Recommendations).  

 

As discussed in Environmental Processes, the congener composition of environmentally-aged 

PCBs can dramatically differ from the original Aroclor mixture released to the environment.  

Consequently, environmental processes can affect both exposure to, and toxicity of, 

environmental PCBs.  Therefore, the approach to evaluating health risks from environmental 

PCBs differs depending upon whether the PCB congener- or Aroclor-specific (or homologue-

specific) data are available for the environmental media (see also PCB Cleanup Levels). 

 

PCB congeners with chlorine atoms in positions 2 and 6 (ortho) are generally more readily 

metabolized, while those with chlorines in positions 4 and 4' (para) or positions 3, 4 or 3, 4, 5 on 

one or both rings tend to be more toxic and are retained mainly in fatty tissues (Eisler, 1986).  

Persistent congeners may retain biological activity long after the exposure.  The most toxic PCB 

                                                 
16SWMU means “any discernable unit at which solid wastes have been placed at any time, irrespective of whether the unit was intended for the 

management of solid or hazardous waste.  Such units include any area at a facility at which solid wastes have been routinely and 
systematically released.”  AOC “...refers to releases which warrant investigation or remediation under the authorities discussed above, 

regardless of whether they are associated with a specific SWMU...” 

17A risk or hazard is considered acceptable if an estimated risk/hazard is below pre-established target risk and/or hazard levels.  
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congeners can assume a conformation, generally similar to that of 2, 3, 7, 8-tetrachloro-dibenzo-

dioxin (TCDD), and are approximate stereo analogs of this compound (Hoffman, et al., 1996).   

 

These dioxin-like congeners share a common mechanism of toxicity involving binding to the 

aryl hydrocarbon receptor; the same mechanism of action is believed to induce the toxicity of 

PCDDs and PCDFs.  These congeners were assigned toxicity equivalency factors (TEFs) 

expressed as a fraction of the toxicity of 2,3,7,8-TCDD.  Therefore, when PCB congener-specific 

analytical data are available, risk evaluation of human and ecological health should consider both 

dioxin-like and other adverse health effects.  Two sections within this document (Human Health, 

Carcinogenic Effects, Dioxin-like Toxicity Approach and Ecological Health, Dioxin-like PCBs) 

provide guidance for applying these TEFs where congener-specific analyses are available.  If 

only Aroclor/homologue concentrations are available for a site, total PCB concentrations 

reported as the sum of Aroclor/homologue concentrations should be used to estimate the risk to 

human health and the environment.  

 

If a health risk evaluation is based on total PCB concentrations (estimated as the sum of Aroclors 

or PCB homologues) and the individual congeners comprising the PCB mixtures cannot be 

identified, the uncertainty and potential bias in the resulting risk estimates should be described in 

the risk assessment report.  For example, if total PCB concentrations have been estimated based 

on Aroclor analyses, conservative assumptions should be made about the mixture composition 

and toxicity: the assumption that congeners with greater than four chlorines per PCB molecule 

comprise greater than 0.5% of total PCBs present in a given abiotic medium at the site triggers 

the selection of the highest cancer slope factor from Table D-3.  Whereas, total PCB 

concentrations estimated based on the results of PCB homologue analyses may allow for a 

refinement of these conservative assumptions.  More detailed information on an approach to 

evaluating the health risk from environmental PCBs and PCB data requirements can be found in 

US EPA (1996b); Van den Berg, et al. (1998); Cogliano (1998); Giesy and Kannan (1998) and 

Valoppi, et al. (1999).   

 

7.1 Human Health 

 

Since PCBs may cause both carcinogenic and non-carcinogenic adverse human health effects, 

separate risk assessments must be performed for each of these health effects.  

 

7.1.1 Carcinogenic Effects  

 

The evaluation of carcinogenic risk from exposure to PCB mixtures (i.e., represented by total 

PCBs or PCB congeners) should follow the slope factor approach described in PCBs: Cancer 

Dose-Response Assessment and Application to Environmental Mixtures (US EPA, 1996b) and as 

outlined below.  This approach distinguishes among toxic potencies of different PCB mixtures 

by utilizing information regarding environmental processes.  In the absence of PCB congener- or 

homologue-specific analyses (i.e., if total PCB concentrations were estimated based on Aroclor 

analyses), this approach requires conservative assumptions about the risk and persistence of PCB 

mixtures at the site. 
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If congener-specific concentrations are available and congener analyses indicate that congeners 

with more than 4 (four) chlorines comprise greater that 0.5 percent of total PCBs in a given 

medium, the slope factor approach should be supplemented by the analysis of dioxin toxicity 

equivalency quotient (TEQ).  Risk from dioxin-like congeners
18

 should be added to the risk 

estimated for the rest of the PCB mixture which does not exhibit dioxin-like toxicity.  

 

If other dioxin-like compounds (i.e., PCDDs and/or PCDFs) are present at a site in addition to 

PCBs, TEQs for dioxin-like PCBs should be added to TEQs calculated for those other dioxin-

like compounds to yield a total TEQ.  A slope factor for 2,3,7,8-TCDD should be applied to this 

total TEQ.  Under these circumstances, the concentrations of dioxin-like PCBs should be 

subtracted from the total PCB concentration to avoid overestimating risks from dioxin-like PCBs 

by evaluating them twice. 

 

7.1.1.1 Slope Factor Approach 

 

Site-specific carcinogenic risk evaluations should be performed using PCB cancer potency or 

slope factors specific to the exposure scenarios and pathways at a particular site.  Table D-3 

provides the criteria for using these slope factors (categorized into high, medium, and low levels 

of risk and PCB persistence) that address a variety of exposure scenarios and the toxicity of PCB 

mixtures in the environment.  A review of recent research on PCB toxicity that formed the basis 

for the derivation of these slope factors and a discussion of uncertainties surrounding toxicity 

information can be found in US EPA (1996b) and Cogliano (1998).   

 

The slope factors in Table D-4 represent the upper-bound slopes that are recommended for 

evaluating human health risk from carcinogenic effects of PCBs.  Both the upper-bound and 

central-estimate slopes are available from the US EPA’s Integrated Risk Information System 

(IRIS).  The central-estimate slopes can be used to support the analysis of uncertainties inherent 

in available toxicity information on PCBs.   

  

                                                 
18Dioxin-like congeners of PCBs are those with dioxin-like health effects and are evaluated using dioxin TEQs (Van den Berg, et al., 1998).  A 

complete listing of PCB congeners can be found at http:\\www.epa.gov/grtlakes/toxteam/pcbid/table.htm (US EPA’s Great Lakes website).  
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Table D-4.  PCB Cancer Slope Factor Values by Level of Risk and Persistence
19

 

 

 

CRITERIA FOR USE 

 

LEVEL OF 

RISK AND 

PERSISTENCE 

 

PCB CANCER 

SLOPE FACTOR 

VALUES
20

 

[risk per mg/kg-day] 

Food chain exposure 

High 2.0 

Sediment/soil ingestion 

Dust/aerosol inhalation 

Dermal exposure (if an absorption factor has been 

applied) 

Presence of dioxin-like, tumor-promoting, or 

persistent congeners 

Early-life (less than 6 years old) exposure by all 

pathways and to all mixtures 

Congeners with greater than four chlorines per PCB 

molecule comprise greater than 0.5% of the total 

PCBs present 

Congeners with greater than four chlorines per PCB 

molecule comprise less than 0.5% of the total PCBs 

present (all pathways except soil ingestion by 

adults) 

Ingestion of water-soluble (less chlorinated) 

congeners 

Medium 0.4 
Inhalation of evaporated (less chlorinated) 

congeners 

Dermal exposure (if no absorption factor has been 

applied) 

Congeners with greater than four chlorines per PCB 

molecule comprise less than 0.5% of the total PCBs 

present (soil ingestion by adults only) 

Low 0.07 

 

 

The cancer slope factors in Table D-3 characterize the toxic potency of different environmental 

mixtures of PCBs.  Information on potential exposure pathways and PCB mixture composition at 

a given site guides in the selection of the appropriate cancer slope factors for risk assessment.  

 

The highest slope factor in Table D-3 (2.0 per mg/kg-day) corresponds to the high risk and 

persistence of environmental PCB mixtures and, as such, should be selected for pathways 

(including food chain exposures, ingestion of soil and sediment, inhalation of dust or aerosol, 

                                                 
19Modified from Cogliano, 1998 and US EPA, 1996b and 1998c.  

20See IRIS (US EPA, 2011). 



Risk Assessment Guidance for Investigations and Remediation 

Volume I 

February 2012 

 

D-13 

 

exposure to dioxin-like, tumor-promoting or persistent congeners, and early-life exposure) where 

environmental processes act to increase risk.   

 

A lower slope factor (0.4 per mg/kg-day) corresponds to the low risk and persistence of 

environmental PCB mixtures and is appropriate for exposure pathways (such as ingestion of 

water-soluble congeners and inhalation of evaporated congeners) where environmental processes 

act to decrease risk.  

 

Finally, the lowest slope factor in Table D-3 (0.07 per mg/kg-day) corresponds to the lowest risk 

and persistence of environmental PCB mixtures and should be selected for soil ingestion by adults 

when congener or homologue analyses confirm that congeners with greater than four chlorine 

atoms per PCB molecule comprise less than 0.5% of the total PCBs present at the site. 

 

Once the appropriate slope factor has been selected, it is multiplied by a lifetime average daily 

dose (LADD) to estimate the risk of cancer (see US EPA, 1996b for sample risk calculations).  

Because the use of Aroclors to characterize PCB exposures can be both imprecise and 

inappropriate, total PCBs or congener analyses should be used in the following LADD 

calculation:  

 

LADD = (CT x IR x ED x EF) / (BW x AT) Equation D-1 

 

Where:  

LADD = Lifetime average daily dose (mg/kg-day) 

CT  = Total PCBs or total non-dioxin-like congener concentration in a 

medium (mg/L [water], mg/kg [soil], or milligram per cubic meter 

(mg/m
3
) [air]) 

IR = Intake rate (L/day [water], mg/day [soil], or mg/m
3
 [air]) 

ED = Exposure duration (years) 

EF = Exposure frequency (days/year) 

BW = Average body weight of the receptor over the exposure period (kg) 

AT = Averaging time - the period over which exposure is averaged 

(days)
21

 

 

The cancer slope factors and recommended Aroclor fate and transport properties (Table D-5), 

should be used to evaluate the carcinogenic risk posed by PCB mixtures or PCB congeners 

which do not exhibit a dioxin-like toxicity.   

  

                                                 
21For carcinogens, the averaging time is 25,550 days based on a lifetime exposure of 70 years.   
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Table D-5.  Cancer Slope Factors and Fate & Transport Properties For PCBs 

 

 

 

 

 

CRITERIA: Congeners 

with equal to or greater 

than four (4) chlorines 

comprise . . .  

 

CARCINOGENIC EFFECTS 

Dioxin-like 

PCBs 

Other PCB 

Congeners
22

 

CANCER 

SLOPE 

FACTORS
23

 

(mg/kg-day)
-1

 

 . . . greater than 0.5% of 

the total PCBs present 
1.3E+05

24
 2.0 

. . . less than 0.5% of the 

total PCBs present 
NA

25
 0.07 

FATE & 

TRANSPORT 

PROPERTIES 

 . . . greater than 0.5% of 

the total PCBs present 
Aroclor 1254 Aroclor 1254 

. . . less than 0.5% of the 

total PCBs present 
Aroclor 1016 Aroclor 1016 

 

For example, if a PCB mixture contains 45% congeners with greater than four chlorines, the 

cancer slope factor for 2,3,7,8-TCDD and the fate and transport properties of Aroclor 1254 

would be used.  

 

If the following special exposure conditions exist, a slope factor of 0.4 may be applied to PCBs 

which do not exhibit dioxin-like toxicity: ingestion of water-soluble congeners, inhalation of 

evaporated congeners or dermal exposure (with no applied absorption factor).   

 

7.1.1.2 Dioxin-like Toxicity Approach  

 

Dioxin-like PCBs are some of the moderately chlorinated PCB congeners (see Table D-5) which 

have been demonstrated to produce dioxin-like effects
26

 in humans.  The dioxin-like toxicity 

approach should be implemented only when congener-specific concentrations are available for 

environmental media at a site. In this approach, individual dioxin-like PCB congener 

concentrations are multiplied by TEFs that represent the potency of a given congener relative to 

2,3,7 8-TCDD (see Table 2-2 in Volume I). 

 

                                                 
22Other PCB congeners mean those congeners which do not exhibit dioxin-like toxicity.  

23PCB cancer slope factors can be found in IRIS (US EPA, 2010). 

24US EPA, 2011 

25NA means not applicable.  Do not evaluate dioxin-like PCBs if they comprise less than 0.5% of the total PCBs present; evaluate the other PCB 
congeners.  

26Dioxin-like congeners can react with the aryl hydrocarbon receptor, the toxicity mechanism that is believed to initiate the adverse effects of 

PCDDs and PCDFs.  
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Table 2-2 of Volume I lists the TEF values derived for dioxin-like PCB congeners.  Using TEF 

values in the risk evaluation allows for the estimation of a combined risk resulting from an 

exposure to a mixture of dioxin-like PCB congeners (assuming that the risks are additive).  

 

The carcinogenic risk resulting from exposure to dioxin-like PCBs should be estimated by 

calculating the TEQ.  The TEQ is the sum of each congener-specific concentration in the 

medium multiplied by its corresponding congener-specific TEF value.  Multiplying the 

congener-specific medium concentration by the corresponding congener-specific TEF value 

provides a relative (i.e., “toxicity-weighted”) measure of the dioxin concentration within a 

medium.  

 

The TEQ for dioxin-like PCBs should be calculated as indicated in the following equation:  

 

TEQ =  (Cmi x TEFi) Equation D-2 

 

Where: 

 

TEQ = Toxicity equivalency quotient (mg/L [water] or mg/kg [soil or sediment]) 

Cmi = Concentration of ith congener in medium (mg/L [water] or mg/kg [soil or 

sediment]) 

TEFi = Toxicity equivalency factor for ith congener (unitless)  

 

 

Once the dioxin TEQ has been determined, the LADD should be calculated using the following 

equation:  

 

LADD = (TEQ x IR x ED x EF) / (BW x AT) Equation D-3 

 

Where:           

LADD = Lifetime average daily dose (mg/kg-day) 

TEQ  = Toxicity equivalency quotient (mg/L [water], mg/kg [soil], or mg/m
3
 [air]) 

IR = Intake rate (L/day [water], mg/day [soil], or mg/m
3
 [air]) 

ED = Exposure duration (years) 

EF = Exposure frequency (days/year) 

BW = Average body weight of the receptor over the exposure period (kg) 

AT = Averaging time - the period over which exposure is averaged (days) 

 

The following equation can be used to estimate carcinogenic risk from dioxin-like PCBs: 

 

Cancer Risk = LADD x CSFTCDD Equation D-4 
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Where:  

LADD  = Lifetime average daily dose (mg/kg-day) 

CSFTCDD  = Cancer slope factor for 2,3,7,8-TCDD
27

  

 

7.1.2 Non-Carcinogenic Effects  

 

For Aroclors having reference doses (RfDs) specified in IRIS (e.g., Aroclor 1254, 1016, etc.), 

the non-carcinogenic risk should also be evaluated.  The evaluation of non-carcinogenic risk 

should follow the approach typical for other non-PCB chemicals.  However, fate and transport 

properties of the recommended Aroclor (see Table D-6) should be used to evaluate the risk 

posed.  

 

 

Table D-6.  Toxicological and Fate & Transport Properties For PCBs 

With Human Health Non-Carcinogenic Effects and Ecological Health 

Non-Dioxin-Like Effects 

 

CRITERIA: Congeners with equal to or 

greater than four (4) chlorines comprise 

. . .  

 

NON-CARCINOGENIC 

EFFECTS AND FATE AND 

TRANSPORT PROPERTIES 

 

. . . greater than 0.5% of the total PCBs 

present 

Aroclor 1254 

 

. . . less than 0.5% of the total PCBs 

present 

Aroclor 1016 

 

 

The RfD derived for Aroclor 1254 should typically be used when conducting a risk assessment.  

The RfD derived for Aroclor 1016 can be used when at least 99.5% of the mass of the PCB 

mixture has fewer than four (4) chlorine atoms per molecule as determined by a 

chromatography/spectroscopy analytical method.  Using Table D-6, determine which Aroclor 

most accurately represents the PCB mixture of concern.  Use the RfD and fate and transport 

properties of this Aroclor as a surrogate to evaluate the non-carcinogenic effects of the PCB 

mixture.  

 

7.2 Ecological Health 

 

Since PCBs adversely impact both community- and class-specific guild measurement receptors, 

risks must be estimated for each receptor within both groups. Plants and invertebrates should be 

evaluated as community measurement receptors (see Exposure Assessment for Community 

Measurement Receptors).   

                                                 
27The cancer slope factor for 2,3,7,8-TCDD should be obtained from the most recent IRIS (US EPA, 2010) or HEAST (US EPA, 1997b).  The 

current oral cancer slope factor for 2,3,7,8-TCDD of 1.3E+05 (mg/kg-day)-1 is based on the administered dose from a 105-week dietary rat 

study and was adopted for inhalation exposure (US EPA, 2011).  
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When congener-specific concentrations are available, risk from exposure to dioxin-like PCBs 

should be estimated separately and added to the risk estimated for the remainder of the PCB 

mixture which does not exhibit dioxin-like toxicity.  The resulting risk is likely to be 

overestimated if toxicity data from total PCBs is applied to those congeners which do not exhibit 

dioxin-like toxicity.  This overestimation of risk should be addressed within the uncertainty 

analysis of the risk assessment report.   

 

In the absence of PCB congener-specific data, total PCB concentrations, reported as the sum of 

Aroclor or homologue concentrations, should be used to estimate receptor exposure to PCBs and 

the toxicity value of the most toxic Aroclor present should be used in the site-specific ecological 

risk assessment.  

 

7.2.1 Dioxin-like PCBs 

 

Ecological risks to community- and class-specific guild measurement receptors from dioxin-like 

PCBs should be estimated by calculating a TEQ and then dividing it by the toxicity value for 

2,3,7,8-TCDD (which is assumed to be the most toxic dioxin).  

 

If in addition to PCBs, other dioxin-like compounds (i.e., PCDDs and/or PCDFs) are present at a 

site, TEQs for dioxin-like PCBs should be added to the TEQs calculated for those other dioxin-

like compounds to yield a total TEQ.  The 2,3,7,8-TCDD toxicity value should be applied to this 

total TEQ.  For this evaluation, the concentrations of dioxin-like PCBs should be subtracted from 

the total PCB concentrations to avoid overestimating risks from dioxin-like PCBs by evaluating 

them twice.  

 

The TEF values listed in Table 2-1 of Volume I and in Table D-7 below should be used in the 

TEQ calculation to convert the exposure media concentration of individual congeners to a 

relative measure of concentration within a medium.  
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Table D-7.  Fish Toxicity Equivalency Factor Values For Dioxin-Like 

PCBs
28

 

 

CONGENER 

 

FISH TOXICITY 

EQUIVALENCY 

FACTOR VALUES
29

 

3,3,4,4-Tetrachlorobiphenyl (77)
11

 0.0001 

 3,4,4,5-Tetrachlorobiphenyl (81) 0.0005 

2,3,3,4,4-Pentachlorobiphenyl (105) <0.000005
30

 

2,3,4,4,5-Pentachlorobiphenyl (114) <0.000005 

2,3,4,4,5-Pentachlorobiphenyl (118) <0.000005 

2,3,4,4,5-Pentachlorobiphenyl (123) <0.000005 

3,3,4,4,5-Pentachlorobiphenyl (126) 0.005 

2,3,3,4,4,5-Hexachlorobiphenyl (156) <0.000005 

2,3,3,4,4,5-Hexachlorobiphenyl (157) <0.000005 

2,3,4,4,5,5-Hexachlorobiphenyl (167) <0.000005 

3,3,4,4,5,5-Hexachlorobiphenyl (169) <0.000005 

2,3,3,4,4,5,5-Heptachlorobiphenyl (189) <0.000005 

 

Because congener-specific fate and transport data are not available for each of the dioxin-like 

PCBs listed in Table 2-1 of Volume I and Table D-7, the fate and transport properties of Aroclor 

1254 should be used in exposure modeling.  

 

7.2.1.1 Exposure Assessment for Community Measurement Receptors 

 

To evaluate the exposure of water, sediment and soil communities to dioxin-like PCBs, a media-

specific TEQ should be calculated.  The TEQ is the sum of each congener-specific concentration 

(in the respective media to which the community is exposed) multiplied by its corresponding 

congener-specific TEF value derived for fish (Table D-7).   

 

The TEQ for community measurement receptors exposed to dioxin-like PCBs should be 

calculated as indicated in the following equation:  

 

TEQ =  (Cmi x TEFi) Equation D-5 

 

Where: 

 

                                                 
28Modified from the Report from the Workshop on the Application of 2,3,7,8-TCDD Toxicity Equivalency Factors to Fish and Wildlife (US EPA, 

1998b).  

29The surrogate TEF values for fish are presented because invertebrate-specific TEF values have not yet been developed.  

30For all fish TEFs of “<0.000005,” use the value of 0.000005 as a conservative estimate. 
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TEQ = Toxicity equivalency quotient (µg/L [water] or µg/kg [dry weight soil or 

sediment]) 

Cmi = Concentration of ith congener in abiotic media (µg/L [water] or µg/kg [dry 

weight soil or sediment]) 

TEFi = Toxicity equivalency factor (fish) for ith congener (unitless) (Table D-7) 

 

Risk to the water, sediment or soil community is subsequently evaluated by comparing the 

media-specific TEQ to the media-specific toxicity value for 2,3,7,8-TCDD:  

 

Risk = TEQ / TRVTCDD Equation D-6 

 

where:  

TEQ  = Toxicity equivalency quotient (µg/L [water] or µg/kg [dry weight soil or 

sediment]) 

TRVTCDD = Toxicity reference value for 2,3,7,8-TCDD (µg/L [water] or µg/kg [dry 

weight soil or sediment]) 

 

7.2.1.2 Exposure Assessment for Class-Specific Guild Measurement Receptors  

 

To evaluate the exposure of class-specific guild measurement receptors to dioxin-like PCBs, 

congener-specific daily doses of food items (i.e., abiotic media, plants, animals, etc.) ingested by 

a measurement receptor (DDi) should be converted to a TEQ-based daily dose (DDTEQ).  This 

DDTEQ can subsequently be compared to the 2,3,7,8-TCDD toxicity values for an evaluation of 

the risk posed to class-specific guild measurement receptors.  

 

The DDTEQ for each measurement receptor should be calculated as shown in the following 

equation:  

 

DDTEQ =  DDi x TEFMR Equation D-7 

 

Where:  

DDTEQ = Daily dose of PCB TEQ (µg/kg fresh body weight-day) 

DDi  = Daily dose of ith congener (µg/kg fresh body weight-day) 

TEFMR = Toxicity equivalency factor (specific to measurement receptor) 

(unitless) (Table D-8) 

 

Risk to the class-specific guild being evaluated can be estimated by dividing the DDTEQ by the 

toxicity reference value for 2,3,7,8-TCDD:  

 

Risk = TEQ / TRVTCDD Equation D-8 

 

Where:  

 

                                                 
31The congener-specific daily doses of food items ingested by a measurement receptor should be calculated in accordance with the most current 

EPA and/or State guidance.  
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DDTEQ  = Daily dose of PCB TEQ (µg/kg fresh body weight-day) 

TRVTCDD = Toxicity reference value for 2,3,7,8-TCDD (µg/kg fresh body weight-day) 

 

7.2.2 Other PCB Congeners 

 

In addition to the dioxin-like PCB congeners, the remaining PCBs should be evaluated like 

other bioaccumulating organic contaminants by assessing ecological risks to community- and 

class-specific guild measurement receptors.  The fate and transport properties of Aroclor 

1254
32

 should be used in the exposure modeling when evaluating the risk from PCB mixtures 

containing congeners with equal to or greater than 4 chlorines in quantities greater than 0.5% 

of the total PCBs.  And, the fate and transport properties of Aroclor 1016
33

 should be used in 

the exposure modeling when evaluating risks from PCB mixtures containing less than 0.5 % of 

PCB congeners with more than 4 chlorines (see Table D-6).  

 

8.0 CONCLUSION 

 

PCBs, which are a class of organic compounds that are persistent in the environment, are toxic to 

both humans and biota. PCBs may in certain instances become contaminated with more toxic 

PCDFs and PCDDs.  Therefore, the potential presence of these compounds should also be 

evaluated and possibly investigated.   

 

Based on federal and state regulations and standards, the HWB recommends that PCB-

contaminated sediment/soils be remediated to either 1 mg/kg total PCBs or the most stringent of 

the calculated health risk-based concentrations in order to adequately protect human health and 

the environment.   

 

Unless soil/sediments are remediated to 1 mg/kg total PCBs, the risk posed by PCBs to human 

health and the environment should be evaluated using a risk-based approach.  All corrective 

action SWMU/AOCs impacted or suspected of being impacted by PCBs and having a potential 

for transport to a human or ecological receptor should be evaluated and monitored, as necessary, 

to protect human health and the environment.  

 

PCB concentrations in soil/sediments should also be protective of both surface water and ground 

water resources; PCB concentrations in surface water should not exceed 0.014 µg/L and PCB 

concentrations in ground water cannot exceed 0.5 µg/L (drinking water) or 1 µg/L in ground 

water with 10,000 mg/L or less total dissolved solids).   
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1.0 INTRODUCTION 

The purpose of an ecological risk assessment is to evaluate the potential adverse effects that 

chemical contamination has on the plants and animals that make up ecosystems.  The risk 

assessment process provides a way to develop, organize and present scientific information so that 

it is relevant to environmental decisions.   

The New Mexico Environment Department Hazardous Waste Bureau (NMED) has developed a 

tiered procedure for the evaluation of ecological risk.  This procedure is outlined in the Guidance 

for Assessing Ecological Risks Posed by Chemicals: Screening-Level Ecological Risk 

Assessment (GAERPC) (NMED, 2000).  Briefly, the tiers of the procedure are organized as 

follows: 

 

TIER 1: PHASE I - QUALITATIVE ASSESSMENT 

 

 Scoping Assessment 

 Screening Assessment 

 

TIER 2: PHASE II - QUANTITATIVE ASSESSMENT 

 

 Site-Specific Ecological Risk Assessment 

As discussed above and illustrated in Figure 1, the Scoping Assessment is the first phase of the 

Tier I Screening-Level Ecological Risk Assessment process as defined by the NMED GAERPC. 

This document provides specific procedures to assist the facility in conducting the first step 

(Scoping Assessment) of the Tier I, Screening-Level Ecological Risk Assessment process 

outlined in the GAERPC.  The purpose of the Scoping Assessment is to gather information, 

which will be used to determine if there is “any reason to believe that ecological receptors and/or 

complete exposure pathways exist at or in the locality of the site” (NMED, 2000).  The scoping 

assessment step also serves as the initial information-gathering phase for sites clearly in need of 

a more detailed assessment of potential ecological risk.  This document outlines the methodology 

for conducting a Scoping Assessment, and includes a Site Assessment Checklist (Attachment A), 

which serves as tool for gathering information about the facility property and surrounding areas.  

Although the GAERPC provides a copy of the US Environmental Protection Agency (US EPA) 

Checklist for Ecological Assessment/Sampling (US EPA, 1997), the attached Site Assessment 

Checklist provides an expanded, user-friendly template, which both guides the user as to what 

information to collect and furnishes an organized structure in which to enter the information. 

After the Site Assessment Checklist has been completed, the assessor must use the collected 

information to generate a Scoping Assessment Report and Preliminary Conceptual Site Exposure 

Model (PCSEM).  Guidance for performing these tasks is provided in this document, and in the 

GAERPC.  The Scoping Assessment Report and PCSEM are subsequently used to address the 

first in a series of Technical Decision Points of the tiered GAERPC process.  Technical Decision 

Points are questions which must be answered by the assessor after the completion of certain 

phases in the process.  The resulting answer to the question determines the next step to be 
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undertaken by the facility.  The first Technical Decision Point, as illustrated in Figure 1, is to 

decide: Is Ecological Risk Suspected?   

If the answer to the first Technical Decision Point is “no” (that is, ecological risk is not 

suspected), the assessor may use the Exclusion Criteria Checklist and Decision Tree (Attachment 

B) to help confirm or deny that possibility.  However, it is unlikely that any site containing 

potential ecological habitat or receptors will meet the Site Exclusion Criteria. 

If ecological risk is suspected, the facility will usually be directed to proceed to the next phase of 

Tier I, which is a Screening Level Ecological Risk Assessment (SLERA).  A SLERA is a 

simplified risk assessment that can be conducted with limited site-specific data by defining 

assumptions for parameters that lack site-specific data (US EPA, 1997).  Values used for 

screening are consistently biased in the direction of overestimating risk to ensure that sites that 

might pose an ecological risk are properly identified.  The completed Site Assessment Checklist 

is a valuable source of information needed for the completion of the SLERA.  Instructions for 

performing a SLERA can be found in the GAERPC and in a number of EPA guidance 

documents (e.g., US EPA, 1997; US EPA, 1998). 

 

2.0 SCOPING ASSESSMENT 

The Scoping Assessment serves as the initial information gathering and evaluation phase of the 

Tier I process.  A Scoping Assessment consists of the following steps: 

 Compile and Assess Basic Site Information (using Site Assessment Checklist) 

 Conduct Site Visit 

 Identify Preliminary Contaminants of Potential Ecological Concern  

 Develop a Preliminary Conceptual Site Exposure Model  

 Prepare a Scoping Assessment Report 

The following subsections provide guidance for completing each step of the Scoping 

Assessment. For additional guidance, readers should refer to the GAERPC (NMED, 2000). 

2.1 Compile and Assess Basic Site Information 

The first step of the Scoping Assessment process is to compile and assess basic site information.  

Since the purpose of the Scoping Assessment is to determine if ecological habitats, receptors, 

and complete exposure pathways are likely to exist at the site, those items are the focus of the 

information gathering. The Site Assessment Checklist (Attachment A) should be used to 

complete this step.  The questions in the Site Assessment Checklist should be addressed as 

completely as possible with the information available before conducting a site visit. 

In many cases, a large portion of the Site Assessment Checklist can be completed using reference 

materials and general knowledge of the site.  A thorough file search should be conducted to 

compile all potential reference materials.  Resource Conservation and Recovery Act (RCRA) 
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Facility Assessment (RFA) and Facility Investigation (RFI) reports, inspection reports, RCRA 

Part B Permit Applications, and facility maps can all be good sources of the information needed 

for the Site Assessment Checklist.   

Habitats and receptors which may be present at the site can be identified by contacting local and 

regional natural resource agencies.  Habitat types may be determined by reviewing land use and 

land cover maps (LULC), which are available via the Internet at 

http://www.nationalatlas.gov/scripts.  Additional sources of general information for the 

identification of ecological receptors and habitats are listed in the introduction section of the Site 

Assessment Checklist (Attachment A).   

After all available information has been compiled and entered into the Site Assessment 

Checklist, the assessor should review the checklist and identify data gaps.  Plans should then be 

made to obtain the missing information by performing additional research and/or by observation 

and investigation during the site visit. 

2.2 Site Visit 

When performing a Scoping Assessment, at least one site visit should be conducted to directly 

assess ecological features and conditions.  As discussed in the previous section, completion of 

the Site Assessment Checklist should have begun during the compilation of basic site 

information.  The site visit allows for verification of the information obtained from the review of 

references and other information sources. The current land and surface water usage and 

characteristics at the site can be observed, as well as direct and indirect evidence of receptors.  In 

addition to the site, areas adjacent to the site and all areas where ecological receptors are likely to 

contact site-related chemicals (i.e., all areas which may have been impacted by the release or 

migration of chemicals from the site) should be observed or visited and addressed in the Site 

Assessment Checklist.  The focus of the habitat and receptor observations should be on a 

community level.  That is, dominant plant and animal species and habitats (e.g., wetlands, 

wooded areas) should be identified during the site visit. Photographs should be taken during the 

site visit and attached to the Scoping Assessment Report.  Photographs are particularly useful for 

documenting the nature, quality, and distribution of vegetation, other ecological features, 

potential exposure pathways, and any evidence of contamination or impact.  While the focus of 

the survey is on the community level, the U.S. Fish and Wildlife Service and the New Mexico 

Natural Heritage Program should be contacted prior to the site visit.  The intent is to determine if 

state listed and/or federal listed Threatened & Endangered (T&E) species or sensitive habitats 

may be present at the site, or if any other fish or wildlife species could occur in the area (as 

indicated in the Site Assessment Checklist, Section IIID).  A trained biologist or ecologist should 

conduct the biota surveys to appropriately characterize major habitats and to determine whether 

T&E species are present or may potentially use the site.  The site assessment should also include 

a general survey for T&E species and any sensitive habitats (e.g. wetlands, perennial waters, 

breeding areas), due to the fact that federal and state databases might not be complete.  

Site visits should be conducted at times of the year when ecological features are most apparent 

(i.e., spring, summer, early fall).  Visits during winter might not provide as much evidence of the 

presence or absence of receptors and potential exposure pathways.   
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In addition to observations of ecological features, the assessor should note any evidence of 

chemical releases (including visual and olfactory clues), drainage patterns, areas with apparent 

erosion, signs of groundwater discharge at the surface (such as seeps or springs), and any natural 

or anthropogenic site disturbances. 

2.3 Identify Contaminants of Potential Ecological Concern  

Contaminants of Potential Ecological Concern (COPECs) are chemicals which may pose a threat 

to individual species or biological communities.  For the purposes of the Scoping Assessment, all 

chemicals known or suspected of being released at the site are considered COPECs.  The 

identification of COPECs is usually accomplished by the review of historical information in 

which previous site activities and releases are identified, or by sampling data which confirm the 

presence of contaminants in environmental media at the site.  If any non-chemical stressors such 

as mechanical disturbances or extreme temperature conditions are known to be present at the 

site, they too are to be considered in the assessment. 

After the COPECs have been identified, they should be summarized and organized (such as in 

table or chart form) for presentation in the Scoping Assessment Report. 

2.4 Developing the Preliminary Conceptual Site Exposure Model  

A PCSEM provides a summary of potentially complete exposure pathways, along with 

potentially exposed receptor types.  The PCSEM, in conjunction with the scoping report, is used 

to determine whether further ecological assessment (i.e., Screening-Level Assessment, Site-

Specific Assessment) and/or interim measures are required.   

A complete exposure pathway is defined as a pathway having all of the following attributes 

(US EPA, 1998; NMED, 2000): 

 A source and mechanism for hazardous waste/constituent release to the environment 

 An environmental transport medium or mechanism by which a receptor can come into 

contact with the hazardous waste/constituent 

 A point of receptor contact with the contaminated media or via the food web, and 

 An exposure route to the receptor.  

If any of the above components are missing from the exposure pathway, it is not a complete 

pathway for the site.  A discussion regarding all possible exposure pathways and the 

rationale/justification for eliminating any pathways should be included in the PCSEM narrative 

and in the Scoping Assessment Report. 
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Figure 1.  NMED Ecological Risk Assessment Process 
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The PCSEM is presented as both a narrative discussion and a diagram illustrating potential 

contaminant migration and exposure pathways to ecological receptors.  A sample PCSEM 

diagram is presented in Figure 2.  On the PCSEM diagram, the components of a complete 

exposure pathway are grouped into three main categories: sources, release mechanisms, and 

potential receptors.  As a contaminant migrates and/or is transformed in the environment, sources 

and release mechanisms can be defined as primary, secondary, and tertiary.  

For example, Figure 2 depicts releases from a landfill that migrate into soils, and reach nearby 

surface water and sediment via storm water runoff.  In this situation, the release from the landfill 

is considered the primary release, with infiltration as the primary release mechanism.  Soil 

becomes the secondary source, and storm water runoff is the secondary release mechanism to 

surface water and sediments, the tertiary source.  

Subsequent ecological exposures to terrestrial and aquatic receptors will result from this release.  

The primary exposure routes to ecological receptors are direct contact, ingestion, and possibly 

inhalation.  For example, plant roots will be in direct contact with contaminated sediments, and 

burrowing mammals will be exposed via dermal contact with soil and incidental ingestion of 

contaminated soil.  In addition, exposures for birds and mammals will occur as they ingest prey 

items through the food web.  

Although completing the Site Assessment Checklist will not provide the user with a readymade 

PCSEM, a majority of the components of the PCSEM can be found in the information provided 

by the Site Assessment Checklist. The information gathered for the completion of Section II of 

the Site Assessment Checklist, can be used to identify sources of releases.  The results of Section 

III, Habitat Evaluation, can be used to both identify secondary and tertiary sources and to 

identify the types of receptors which may be exposed.  The information gathered for completion 

of Section IV, Exposure Pathway Evaluation, will assist users in tracing the migration pathways 

of releases in the environment, thus helping to identify release mechanisms and sources.  

Once all of the components of the conceptual model have been identified, complete exposure 

pathways and receptors that have the potential for exposure to site releases can be identified. 

For further guidance on constructing a PCSEM, consult the GAERPC (NMED, 2000), and 

EPA’s Office of Solid Waste and Emergency Response’s Soil Screening Guidance: User’s 

Guide (1996). 

2.5 Assembling the Scoping Assessment Report 

After completion of the previously described activities of the scoping assessment, the Scoping 

Assessment Report should be assembled to summarize the site information and present an 

evaluation of receptors and pathways at the site.  The Scoping Assessment Report should be 

designed to support the decision made regarding the first Technical Decision Point (Is Ecological 

Risk Suspected?).  The Scoping Assessment Report should, at a minimum, contain the following 

information: 

 Existing Data Summary 

 Site Visit Summary (including a completed Site Assessment Checklist) 
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 Evaluation of Receptors and Pathways 

 Recommendations 

 Attachments (e.g. photographs, field notes, telephone conversation logs with natural resource 

agencies) 

 References/Data Sources 

After completion, the Scoping Assessment Report and PCSEM should be submitted to NMED 

for review and approval.  These documents will serve as a basis for decisions regarding future 

actions at the site.
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Figure 2. Example Preliminary Conceptual Site Exposure Model Diagram for a Hypothetical Site
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3.0 SITE EXCLUSION CRITERIA 

If the assessor believes that the answer to the first Technical Decision Point (Is Ecological Risk 

Suspected?) is “no” based on the results of the PCSEM and Scoping Assessment Report, it 

should be determined whether the facility meets the NMED Site Exclusion Criteria.  

Exclusion criteria are defined as those conditions at an affected property which eliminate the 

need for a SLERA.  The three criteria are as follows: 

 Affected property does not include viable ecological habitat. 

 Affected property is not utilized by potential receptors. 

 Complete or potentially complete exposure pathways do not exist due to affected property 

setting or conditions of affected property media. 

The Exclusion Criteria Checklist and associated Decision Tree (Attachment B) can be used as a 

tool to help the user determine if an affected site meets the exclusion criteria.  The checklist 

assists in making a conservative, qualitative determination of whether viable habitats, ecological 

receptors, and/or complete exposure pathways exist at or in the locality of the site where a 

release of hazardous waste/constituents has occurred.  Thus, meeting the exclusion criteria means 

that the facility can answer “no” to the first Technical Decision Point. 

If the affected property meets the Site Exclusion Criteria, based on the results of the checklist 

and decision tree, the facility must still submit a Scoping Assessment Report to NMED which 

documents the site conditions and justification for how the criteria have been met.  Upon review 

and approval of the exclusion by the appropriate NMED Bureau, the facility will not be required 

to conduct any further evaluation of ecological risk.  However, the exclusion is not permanent; a 

future change in circumstances may result in the affected property no longer meeting the 

exclusion criteria.  

 

4.0 TECHNICAL DECISION POINT: IS ECOLOGICAL RISK SUSPECTED? 

As discussed in the beginning of this document, the Scoping Assessment is the first phase of the 

GAERPC ecological risk assessment process (Figure 1).  Following the submission of the 

Scoping Assessment Report and PCSEM, NMED will decide upon one of the following three 

recommendations for the site: 

 No further ecological investigation at the site, or 

 Continue the risk assessment process, and/or 

 Undertake a removal or remedial action. 

If the information presented in the Scoping Assessment Report supports the answer of “no” to 

the first Technical Decision Point, and the site meets the exclusion criteria, the site will likely be 

excused from further consideration of ecological risk.  However, this is only true if it can be 

documented that a complete exposure pathway does not exist and will not exist in the future at 
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the site based on current conditions.  For those sites where valid pathways for potential exposure 

exist or are likely to exist in the future, further ecological risk assessment (usually in the form of 

a SLERA) will be required.  However, if the Scoping Assessment indicates that a detailed 

assessment is warranted, the facility would not be required to conduct a SLERA.  Instead the 

facility would move directly to Tier II–Site-Specific Ecological Risk Assessment. 

 

5.0 SCREENING LEVELS ECOLOGICAL RISK ASSESSMENT (SLERA) 

 

If the PSCEM indicates complete exposure pathways, a SLERA is most likely the next step.  The 

data collected during the scoping assessment is used to define facility-wide conditions and define 

the steps needed for the SLERA and includes the below items.  The SLERA should contain a 

detailed discussion of each of these items. 

 

 Characterization of the environmental setting, including current and future land uses.  

Ecological assessments must include the evaluation of present day conditions and land 

uses but also evaluate future land uses. 

 Identification of known or likely chemical stressors (chemicals of potential ecological 

concern, COPECs).  The characterization data from the site (e.g., facility investigation) is 

evaluated to determine what constituents are present in which media.  Selection of 

COPEC should follow the same methodology as outlined in Volume I. 

 Identification of the fate and transport pathways that are complete.  This includes an 

understanding of how COPECs may be mobilized from one media to another. 

 Identification of the assessment endpoints that should be used to assess impact of the 

receptors; what is the environmental value to be protected.   

 Identification of the complete exposure pathways and exposure routes (as identified in the 

example in Figure 2).  What are the impacted media (soil, surface water, sediment, 

groundwater, and/or plants) and how might the representative receptors be exposed 

(direct ingestion, inhalation, and/or direct contact)? 

 Species likely to be impacted and selection of representative receptors.  From the list of 

species likely to be present on-site, what species are to be selected to represent specific 

trophic levels? 

 

5.1 Selection of Representative Species 

 

Sites may include a wide range of terrestrial, semi-aquatic, and aquatic wildlife.  A generalized 

food web is shown in Figure 3.  Wildlife receptors for the SLERA should be selected to represent 

the trophic levels and habitats present or potentially present at the site. 

5.2 Exposure Pathways 

 

Typically the exposure pathways for a SLERA are generalized.   

 

For soil, two soil intervals should be evaluated: 
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 For all non-burrowing receptors, the soil interval to be considered is between zero (0) and 

five (5) feet below ground surface (ft bgs). 

 For all burrowing receptors and plants, the soil interval to be evaluated is 0 – 10 ft bgs. 
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Surface water, sediment, and groundwater should be evaluated based on site-specific conditions. 

 

5.3 SLERA Exposure Estimation 

 

For the initial SLERA, conservative assumptions should be applied as follows: 

 100% of the diet is assumed to contain the maximum concentration of each COPEC 

detected in the site media. 

 Minimum reported body weights should be applied. 

 Maximum dietary intake rates should be used. 

 Foraging ranges are initial set equal to the size of the site being evaluated.  This means 

that the area use factor (AUF) in the SLERA is set to a value of one. 

 

Exposure doses for the various media should be calculated separately using the following 

equation:  

BW

AUFIRC
Dose


     (Equation 1) 

 

Where: 

 Dose = Screening level exposure dose (mg/kg-day) 

C = Exposure point concentration, which is equal to the maximum detected 

concentration for the COPC (mg/kg) 

IR = Ingestion rate set equal to the maximum total dietary intake rate (kg/day) 

AUF = Area use factor is assumed to be equal to the size of the site and set to a 

value of one (unitless) 

BW = Body weight set equal to the minimum reported body weight (kg). 

 

5.4 Effects Assessment 

 

The effects assessment evaluated the potential toxic effects on the receptors being exposed to the 

COPECs.  The effects assessment includes selection of appropriate toxicity reference values 

(TRVs) for the characterization and evaluation of risk. 

 

For the initial SLERA, the preference for TRVs is based on chronic or long term exposure, when 

available.  The TRVs should be selected from peer-reviewed toxicity studies and from primary 

literature.  Initial risk characterization should be conducted using the lowest appropriate chronic 

no-observed adverse effect level (NOAEL) for non-lethal or reproductive effects.   

 

5.5 Risk Characterization 

 

Risk is determined by dividing the receptor-specific dose determined using Equation 1 by the 

appropriate TRV, as follows: 

TRV

Dose
HQ       Equation 2 

Where: 

HQ = Hazard quotient, calculated for each receptor and COPEC (unitless) 
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Dose = Screening level exposure dose, calculated for each receptor (mg/kg-day) 

 TRV = Toxicity reference value, chemical-specific NOAEL (mg/kg-day) 

 

HQs are calculated for each receptor and each COPEC.  For each receptor, additive risk must be 

evaluated.  For the initial screening assessment, it is assumed that all COPECs have equal 

potential risk to the receptor.  The overall hazard index (HI) is then calculated for each receptor 

using Equation 3: 

zYx
HQHQHQHI  ...     Equation 3 

Where: 

 HI = Hazard Index (unitless) 

 HQx = Hazard quotient for each COPEC (unitless) 

 

NMED applies a target risk level for ecological risk assessments of 1.0.  If the HI for any 

receptor is above this target risk level, then there is a potential for adverse effects on ecological 

receptors and additional evaluation and possibly a site-specific ecological risk assessment may 

be warranted. 

 

Some additional lines of evidence that may be used to assess risk when the HI is above the target 

level include: 

 Modification of the TRV to reflect the lowest lowest-observed adverse effect level 

(LOAEL), 

 Use of more refined exposure algorithms that incorporate more realistic exposure 

assumptions (such as specific ingestion rates for plants, soil, and/or water), 

 Use of site-specific area use factors and population use factors,  

 Evaluation of bioaccumulation, and 

 Evaluation of risk by mechanism of effect. 

 

As with all risk assessments, the SLERA should include a discussion of the uncertainties.  More 

detailed information may be found in the Guidance for Assessing Ecological Risks Posed by 

Chemicals: Screening-Level Ecological Risk Assessment(NMED, 2000).  

 

6.0 TIER 2: PHASE II - QUANTITATIVE ASSESSMENT 

 

In the event that the SLERA does not show that levels of contamination in the impacted media 

are below the target level of 1.0, additional quantitative analyses may be warranted.  This may 

include incorporation of biota studies to evaluate impact at the site.  NMED should be consulted 

prior to conducting a Tier 2 assessment. 
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INTRODUCTION 

This checklist has been developed as a tool for gathering information about the facility 

property and surrounding areas, as part of the scoping assessment.  Specifically, the 

checklist assists in the compilation of information on the physical and biological aspects 

of the site including the site environmental setting, usage of the site, releases at the site, 

contaminant fate and transport mechanisms, and the area’s habitats, receptors, and 

exposure pathways.  The completed checklist can then be used to construct the 

preliminary conceptual site exposure model (PCSEM) for the site.  In addition, the 

checklist and PCSEM will serve as the basis for the scoping assessment report.  Section 

III of this document provides further information on using the completed checklist to 

develop the PCSEM. 

In general, the checklist is designed for applicability to all sites, however, there may be 

unusual circumstances which require professional judgment in order to determine the 

need for further ecological evaluation (e.g., cave-dwelling receptors).  In addition, some 

of the questions in the checklist may not be relevant to all sites.  Some facilities may have 

large amounts of data available regarding contaminant concentrations and hydrogeologic 

conditions at the site, while other may have only limited data.  In either case, the 

questions on the checklist should be addressed as completely as possible with the 

information available.  

Habitats and receptors, which may be present at the site, can be identified by direct or 

indirect
34

 observations and by contacting local and regional natural resource agencies.  

Habitat types may be determined by reviewing land use and land cover maps (LULC), 

which are available via the Internet at http://www.nationalatlas.gov/mapit.html.  With 

regard to receptors, it should be noted that receptors are often present at a site even when 

they are not observed.  Therefore, for the purposes of this checklist, it should be assumed 

that receptors are present if viable habitat is present.  The presence of receptors should be 

confirmed by contacting one or several of the organizations listed below. 

Sources of general information available for the identification of ecological receptors and 

habitats include:  

 

 U.S. Fish and Wildlife Service (http://www.fws.gov) 

 Biota Information System of New Mexico (BISON-M) maintained by the New 

Mexico Department of Game and Fish (NMGF) 

(http://151.199.74.229/states/nm.htm) 

 U.S. Forest Service (USFS) (http://www.fs.fed.us/)  

 New Mexico Forestry Division (NMFD) of the Energy, Minerals and Natural 

Resources Department (http://www.emnrd.state.nm.us/forestry/index.htm)  

 U.S. Bureau of Land Management (USBLM) (http://www.blm.gov/nhp/index.htm) or 

(http://www.nm.blm.gov/www/new_home_2.html)  

                                                 
34 Examples of indirect observations that indicate the presence of receptors include: tracks, feathers, burrows, scat 
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 United States Geological Service (USGS) (http://www.usgs.gov)  

 National Wetland Inventory Maps (http://wetlands.fws.gov) 

 National Audubon Society (http://www.audobon.com)  

 National Biological Information Infrastructure (http://biology.usgs.gov) 

 Sierra Club (http://www.sierraclub.org)  

 National Geographic Society (http://www.nationalgeographic.com)  

 New Mexico Natural Heritage Program (http://nmnhp.unm.edu/)  

 State and National Parks System  

 Local universities  

 Tribal organizations 

 

INSTRUCTIONS FOR COMPLETING THE CHECKLIST 

The checklist consists of four sections: Site Location, Site Characterization, Habitat 

Evaluation, and Exposure Pathway Evaluation.  Answers to the checklist should reflect 

existing conditions and should not consider future remedial actions at the site.  

Completion of the checklist should provide sufficient information for the preparation of a 

PCSEM and scoping report and allow for the identification of any data gaps. 

Section I - Site Location, provides general site information, which identifies the facility 

being evaluated, and gives specific location information.  Site maps and diagrams, which 

should be attached to the completed checklist, are an important part of this section.  The 

following elements should be clearly illustrated:  1) the location and boundaries of the 

site relative to the surrounding area, 2) any buildings, structures or important features of 

the facility or site, and 3) all ecological areas or habitats identified during completion of 

the checklist.  It is possible that several maps will be needed to clearly and adequately 

illustrate the required elements.  Although topographical information should be illustrated 

on at least one map, it is not required for every map.  Simplified diagrams (preferably to 

scale) of the site and surrounding areas will usually suffice. 

Section II - Site Characterization, is intended to provide additional temporal and 

contextual information about the site, which may have an impact on determining whether 

a certain area should be characterized as ecologically viable habitat or contains receptors.  

Answers to the questions in Section II will help the reviewer develop a broader and more 

complete evaluation of the ecological aspects of a site. 

Section III - Habitat Evaluation, provides information regarding the physical and 

biological characteristics of the different habitat types present at or in the locality of the 

site.  Aquatic features such as lakes, ponds, streams, arroyos and ephemeral waters can be 

identified by reviewing aerial photographs, LULC and topographic maps and during site 

reconnaissance visits.  In New Mexico, there are several well-defined terrestrial 

communities, which occur naturally.  Typical communities include wetlands, forest (e.g., 

mixed conifer, ponderosa pine and pinyon juniper), scrub/shrub, grassland, and desert.  

Specific types of vegetation characterize each of these communities and can be used to 

identify them.  Field guides are often useful for identifying vegetation types.  A number 
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of sites may be in areas that have been disturbed by human activities and may no longer 

match any of the naturally occurring communities typical of the southwest.  Particularly 

at heavily used areas at facilities, the two most common of these areas are usually 

described as “weed fields” and “lawn grass”.  Vegetation at “weed fields” should be 

examined to determine whether the weeds consist primarily of species native to the 

southwest or introduced species such as Kochia.  Fields of native weeds and lawn grass 

are best evaluated using the short grass prairie habitat guides. 

The applicable portions of Section III of the checklist should be completed for each 

individual habitat identified.  For example, the questions in Section III.A of the checklist 

should be answered for each wetland area identified at or in the locality of the site and the 

individual areas must be identified on a map or maps. 

Section IV- Exposure Pathway Evaluation, is used to determine if contaminants at the 

site have the potential to impact habitat identified in Section III.  An exposure pathway is 

the course a chemical or physical agent takes from a source to an exposed organism.  

Each exposure pathway includes a source (or release from a source), an environmental 

transport mechanism, an exposure point, and an exposure route.  A complete exposure 

pathway is one in which each of these components, as well as a receptor to be exposed, is 

present. Essentially, this section addresses the fate and transport of contaminants that are 

known or suspected to have been released at the site.  In most cases, without a complete 

exposure pathway between contaminants and receptors, additional ecological evaluation 

is not warranted.  

Potential transport pathways addressed in this checklist include migration of 

contaminants via air dispersion, leaching into groundwater, soil erosion/runoff, 

groundwater discharge to surface water, and irradiation.  Due to New Mexico’s semi-arid 

climate, vegetation is generally sparse.  The sparse vegetation, combined with the intense 

nature of summer storms in New Mexico, results in soil erosion that occurs sporadically 

over a very brief time frame.  Soil erosion may be of particular concern for sites located 

in steeply sloped areas.  Several questions within Section IV of this checklist have been 

developed to aid in the identification of those sites where soil erosion/runoff would be an 

important transport mechanism.  

7.1 Using the Checklist to Develop the Preliminary Conceptual Site Exposure Model 

The completed Site Assessment Checklist can be used to construct the PCSEM.  An 

example PCSEM diagram is presented in Figure 1.  The CSM illustrates actual and 

potential contaminant migration and exposure pathways to associated receptors.  The 

components of a complete exposure pathway are simplified and grouped into three main 

categories: sources, release mechanisms, and potential receptors.  As a contaminant 

migrates and/or is transformed in the environment, sources and release mechanisms may 

expand into primary, secondary, and tertiary levels.  For example, Figure 1 illustrates 

releases from inactive lagoons (primary sources) through spills (primary release 

mechanism), which migrate to surface and subsurface soils (secondary sources), which 

are then leached (secondary release mechanism) to groundwater (tertiary source).  

Similarly, exposures of various trophic levels to the contaminant(s) and consequent 
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exposures via the food chain may lead to multiple groups of receptors.  For example, 

Figure 1 illustrates groups of both aquatic and terrestrial receptors which may be exposed 

and subsequently serve as tertiary release mechanisms to receptors which prey on them.   

Although completing the checklist will not provide the user with a readymade PCSEM, a 

majority of the components of the PCSEM can be found in the answers to the checklist.  

It is then up to the user to put the pieces together into a comprehensive whole.  The 

answers from Section II of the checklist, Site Characterization, can be used to identify 

sources of releases.  The answers to Section IV, Exposure Pathway Evaluation, will assist 

users in tracing the migration pathways of releases in the environment, thus helping to 

identify release mechanisms and sources.  The results of Section III, Habitat Evaluation, 

can be used to both identify secondary and tertiary sources and to identify the types of 

receptors which may be exposed.  Appendix B of the NMED’s Guidance for Assessing 

Ecological Risks Posed by Chemicals:  Screening-Level Ecological Assessment  also 

contains sample food webs which may be used to develop the PCSEM. 

Once all of the components have been identified, one can begin tracing the steps between 

the primary releases and the potential receptors.  For each potential receptor, the user 

should consider all possible exposure points (e.g., prey items, direct contact with 

contaminated soil or water, etc.) then begin eliminating pathways, which are not expected 

to result in exposure to the contaminant at the site. Gradually, the links between the 

releases and receptors can be filled in, resulting in potential complete exposure pathways. 

For further guidance on constructing a PCSEM, consult the NMED’s Guidance for 

Assessing Ecological Risks Posed by Chemicals:  Screening-Level Ecological Assessment 

(2000), and EPA’s Office of Solid Waste and Emergency Response’s Soil Screening 

Guidance: User’s Guide (1996). 
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Figure 1.  Example Preliminary Conceptual Site Exposure Model Diagram
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NEW MEXICO ENVIRONMENT DEPARTMENT 

SITE ASSESSMENT CHECKLIST  

 

I. SITE LOCATION 

 

  

1. Site 

Name:___________________________________________________________ 

 US EPA I.D. 

Number:______________________________________________________ 

 Location:_________________________________________________________ 

 County:_____________________ 

City:_________________________State:___________ 

 

2. Latitude:_______________________

 Longitude:__________________________ 

 

3. Attach site maps, including a topographical map, a diagram which illustrates the 

layout of the facility (e.g., site boundaries, structures, etc.), and maps showing all 

habitat areas identified in Section III of the checklist.  Also, include maps which 

illustrate known release areas, sampling locations, and any other important 

features, if available.   

 

II. SITE CHARACTERIZATION 
 

1. Indicate the approximate area of the site (i.e., acres or sq. ft) 

_______________________ 

2. Provide an approximate breakdown of the land uses on the site:  

 

_____% Heavy Industrial _____% Light Industrial _____% Urban 

_____% Residential _____% Rural _____% Agricultural
b
 

_____% Recreational
a
 _____% Undisturbed _____% Other

c
 

 
a
For recreational areas, please describe the usage of the area (e.g., park, playing 

field, etc.): 

________________________________________________________________ 

 
b
For agricultural areas, please list the crops and/or livestock which are present: 

________________________________________________________________ 

 
c
For areas designated as “other”, please describe the usage of the area: 

 ________________________________________________________________ 
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3. Provide an approximate breakdown of the land uses in the area surrounding the 

site. 

 Indicate the radius (in miles) of the area described: ___________________  

 

_____% Heavy Industrial _____% Light Industrial _____% Urban 

_____% Residential _____% Rural _____% Agricultural
b
 

_____% Recreational
a
 _____% Undisturbed _____% Other 

c
 

 
a
For recreational areas, please describe the usage of the area (e.g., park, playing 

field, golf course, etc.): 

________________________________________________________________ 

 

 
b
For agricultural areas, please list the crops and/or livestock which are present:  

 __________________________________________________________________ 

 
c
For areas designated as “other”, please describe the usage of the area: 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

4. Describe reasonable and likely future land and/or water use(s) at the site. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

5. Describe the historical uses of the site.  Include information on chemical releases 

that may have occurred as a result of previous land uses.  For each chemical 

release, provide information on the form of the chemical released (i.e., solid, 

liquid, vapor) and the known or suspected causes or mechanism of the release 

(i.e., spills, leaks, material disposal, dumping, explosion, etc.). 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

6. If any movement of soil has taken place at the site, describe the degree of the 

disturbance.  Indicate the likely source of any disturbances (e.g., erosion, 

agricultural, mining, industrial activities, removals, etc.) and estimate when these 

events occurred. 

__________________________________________________________________ 

 __________________________________________________________________ 
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 __________________________________________________________________ 

 

7. Describe the current uses of the site.  Include information on recent (previous 5 

years) disturbances or chemical releases that have occurred.  For each chemical 

release, provide information on the form of the chemical released and the causes 

or mechanism of the release. 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

8. Identify the location or suspected location of chemical releases at the site.  

Provide an estimate of the distance between these locations and the areas 

identified in Section III. 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

9. Identify the suspected contaminants of concern (COCs) at the site.  If known, 

include the maximum contaminant levels.  Please indicate the source of data cited 

(e.g., RFI, confirmatory sampling, etc.). 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

10. Identify the media (e.g., soil (surface or subsurface), surface water, air, 

groundwater) which are known or suspected to contain COCs. _______________  

_________________________________________________________________  

 

11. Indicate the approximate depth to groundwater (in feet below ground surface 

[(bgs)]. 

 __________________________________________________________________ 

 

12. Indicate the direction of groundwater flow (e.g., north, southeast, etc.) 

 

 __________________________________________________________________ 
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III.  HABITAT EVALUATION 
 

III.A Wetland Habitats 

      

 Are any wetland
35

 areas such as marshes or swamps on or adjacent to the site? 
  Yes No 

 

If yes, indicate the wetland area on the attached site map and answer the 

following questions regarding the wetland area.  If more than one wetland area is 

present on or adjacent to the site, make additional copies of the following 

questions and fill out for each individual wetland area.  Distinguish between 

wetland areas by using names or other designations (such as location), and clearly 

identify each area on the site map.  Also, obtain and attach a National Wetlands 

Inventory Map (or maps) to  illustrate each wetland area. 

 

Identify the sources of the observations and information (e.g., National Wetland 

Inventory, Federal or State Agency, USGS  topographic maps) used to make the 

determination that wetland areas are or are not present. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

 

If no wetland areas are present, proceed to Section III.B.   

 

 

Wetland Area Questions 

 Onsite  Offsite 

 

Name or 

Designation:___________________________________________________________ 

 

1. Indicate the approximate area of the wetland (acres or ft
2
)_________________ 

 

2. Identify the type(s) of vegetation present in the wetland. 

 

 Submergent (i.e., underwater) vegetation 

 Emergent (i.e., rooted in the water, but rising above it) vegetation 

 Floating vegetation 

 Scrub/shrub 

                                                 
35Wetlands are defined in 40 CFR §232.2 as “ Areas inundated or saturated by surface or groundwater at a frequency and duration  sufficient to support, and that under 

normal circumstances does support, a prevalence of vegetation typically adapted for life in saturated soil conditions.”   Examples of  typical wetlands plants include: cattails, 

cordgrass, willows and cypress trees.   National wetland inventory maps may be available at http:\\nwi.fws.gov.  Additional information on wetland delineation criteria is 

also available from the Army Corps of Engineers. 
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 Wooded 

 Other (Please describe):________________________________________ 

 

3. Estimate the vegetation density of the wetland area. 

 

 Dense (i.e., greater than 75% vegetation) 

 Moderate (i.e., 25% to 75% vegetation) 

 Sparse (i.e., less than 25% vegetation) 

 

4. Is standing water present?     Yes  No 

If yes, is the water primarily:   Fresh or   Brackish 

Indicate the approximate area of the standing water (ft
2
): 

_____________________ 

Indicate the approximate depth of the standing water, if known (ft. or 

in.)_________ 

5. If known, indicate the source of the water in the wetland. 

 

 Stream/River/Creek/Lake/Pond 

 Flooding 

 Groundwater 

 Surface runoff 

 

6. Is there a discharge from the facility to the wetland?       Yes  No 

 If yes, please 

describe:__________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_ 
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Wetland Area Questions (Continued) 
 

7. Is there a discharge from the wetland?   Yes   No  

 If yes, indicate the type of aquatic feature the wetland discharges into: 

 

 

 Surface stream/River (Name:___________________________) 

 Lake/Pond   (Name:___________________________) 

 Groundwater 

 Not sure 

 

8. Does the area show evidence of flooding?   Yes   No 

 If yes, indicate which of the following are present (mark all that apply): 

 

 Standing water  

 Water-saturated soils 

 Water marks  

 Buttressing 

 Debris lines 

 Mud cracks  

 Other (Please describe):________________________________________ 

 

9. Animals observed in the wetland area or suspected to be present based on indirect 

evidence or file material: 

 

 Birds 

 Fish 

 Mammals 

 Reptiles (e.g., snakes, turtles) 

 Amphibians (e.g., frogs, salamanders) 

 Sediment-dwelling invertebrates (e.g., mussels, crayfish, insect nymphs) 

 

Specify species, if known: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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III.B Aquatic Habitats 

III.B.1 Non-Flowing Aquatic Features 
 

Are any non-flowing aquatic features (such as ponds or lakes) located at or 

adjacent to the site?   

   Yes    No 

 

If yes, indicate the aquatic feature on the attached site map and answer the 

following questions regarding the non-flowing aquatic features.  If more than one 

non-flowing aquatic feature is present on or adjacent to the site, make additional 

copies of the following questions and fill out for each individual aquatic feature.  

Distinguish between aquatic features by using names or other designations, and 

clearly identify each area on the site map. 

 

 If no, proceed to Section III.B.2. 

 

Non-Flowing Aquatic Feature Questions 
 

 Onsite  Offsite  

Name or Designation:_______________________________________________ 

 

1. Indicate the type of aquatic feature present: 

 

 Natural (e.g., pond or lake) 

 Man-made (e.g., impoundment, lagoon, canal, etc.) 

 

2. Estimate the approximate size of the water body (in acres or sq. ft.)_______________ 

 

3. If known, indicate the depth of the water body (in ft. or in.)._____________________ 
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Non-Flowing Aquatic Feature Questions (Continued) 
 

4. Indicate the general composition of the bottom substrate.  Mark all sources that apply 

from the following list. 

Bedrock Sand Concrete 

Boulder (>10 in.) Silt Debris 

Cobble (2.5 - 10 in.) Clay Detritus  

Gravel (0.1 - 2.5 in.) Muck (fine/black)  

 Other (please specify):____________________________________________ 

 

5. Indicate the source(s) of the water in the aquatic feature.  Mark all sources that apply 

from the following list. 

 

 River/Stream/Creek 

 Groundwater 

 Industrial Discharge 

 Surface Runoff 

 Other (please 

specify):__________________________________________ 

 

6. Is there a discharge from the facility to the aquatic feature?   Yes    No 

 If yes, describe the origin of each discharge and its migration path: 

__________________________________________________________________

 __________________________________________________________________

 __________________________________________________________________ 

__________________________________________________________________ 

 

7. Does the aquatic feature discharge to the surrounding environment?   Yes    
No 

If yes, indicate the features from the following list into which the aquatic feature 

discharges, and indicate whether the discharge occurs onsite or offsite: 

 

 River/Stream/Creek   onsite  offsite  

 Groundwater    onsite  offsite 

 Wetland    onsite  offsite 

 Impoundment    onsite offsite 

 Other (please describe)_______________________________________ 
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Non-Flowing Aquatic Feature Questions (Continued) 
8. Animals observed in the vicinity of the aquatic feature or suspected to be present 

based on indirect evidence or file material: 

 

 Birds 

 Fish 

 Mammals 

 Reptiles (e.g., snakes, turtles) 

 Amphibians (e.g., frogs, salamanders) 

 Sediment-dwelling invertebrates (e.g., mussels, crayfish, insect nymphs) 

 

Specify species, if known: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________
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III.B.2 Flowing Aquatic Features 
 

Are any flowing aquatic features (such as streams or rivers) located at or adjacent 

to the site?   

   Yes    No 

 

If yes, indicate the aquatic feature on the attached site map and answer the 

following questions regarding the flowing aquatic features.  If more than one 

flowing aquatic feature is present on or adjacent to the site, make additional 

copies of the following questions and fill out for each individual aquatic feature.  

Distinguish between aquatic features by using names or other designations, and 

clearly identify each area on the site map 

 

 If no, proceed to Section III.C. 
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Flowing Aquatic Feature Questions 
 

 Onsite  Offsite 

Name or Designation:_______________________________________________ 

 

1. Indicate the type of flowing aquatic feature present. 

 

 River  

 Stream  

 Creek  

 Brook  

 Dry wash 

 Arroyo 

 Intermittent stream 

 Artificially created (ditch, etc.) 

 Other (specify) 

  

 

2. Indicate the general composition of the bottom substrate. 

Bedrock Sand Concrete 

Boulder (>10 in.) Silt Debris 

Cobble (2.5 - 10 in.) Clay Detritus  

Gravel (0.1 - 2.5 in.) Muck (fine/black)  

 Other (please specify):____________________________________________ 

 

3. Describe the condition of the bank (e.g., height, slope, extent of vegetative cover) of 

the aquatic feature. 

 __________________________________________________________________ 

 __________________________________________________________________ 

__________________________________________________________________

__________________________________________________________________ 

 

4. Is there a discharge from the facility to the aquatic feature?   Yes    No 

 If yes, describe the origin of each discharge and its migration path: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

__________________________________________________________________ 

 

5. Indicate the discharge point of the water body.  Specify name, if known. 
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__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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Flowing Aquatic Feature Questions (Continued) 
6. If the flowing aquatic feature is a dry wash or arroyo, answer the following questions. 

 Check here if feature is not a dry wash or arroyo 

If known, specify the average number of days in a year in which flowing water is 

present in the feature:   ______________________________________________  

Is standing water or mud present?  Check all that apply. 

 Standing water 

 Mud 

 Neither standing water or mud 

Does the area show evidence of recent flow (e.g., flood debris clinging to 

vegetation)? 

 Yes 

 No 

 Not sure 

7. Animals observed in the vicinity of the aquatic feature or suspected to be present 

based on indirect evidence or file material: 

 

 Birds 

 Fish 

 Mammals 

 Reptiles (e.g., snakes, turtles) 

 Amphibians (e.g., frogs, salamanders) 

 Sediment-dwelling invertebrates (e.g., mussels, crayfish, insect nymphs) 

 

Specify species, if known: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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III.C Terrestrial Habitats 

III.C.1  Wooded  
 

Are any wooded areas on or adjacent to the site?     Yes    No 

 

If yes, indicate the wooded area on the attached site map and answer the 

following questions.  If more than one wooded area is present on or adjacent to 

the site, make additional copies of the following questions and fill out for each 

individual wooded area.  Distinguish between wooded areas by using names or 

other designations, and clearly identify each area on the site map. 

 

 If no, proceed to Section III.C.2. 
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Wooded Area Questions 
 

 On-site  Off-site 

Name or Designation:_______________________________________________ 

 

1. Estimate the approximate size of the wooded area (in acres or sq. ft.)______________ 

 

2. Indicate the dominant type of vegetation in the wooded area. 

 

 Evergreen 

 Deciduous 

 Mixed 

 

Dominant plant species, if 

known:_______________________________________ 

 

3. Estimate the vegetation density of the wooded area. 

 

 Dense (i.e., greater than 75% vegetation) 

 Moderate (i.e., 25% to 75% vegetation) 

 Sparse (i.e., less than 25% vegetation) 

 

4. Indicate the predominant size of the trees at the site.  Use diameter at chest height. 

 

 0-6 inches 

 6-12 inches 

 >12 inches 

 No single size range is predominant 

 

5. Animals observed in the wooded area or suspected to be present based on indirect 

evidence or file material: 

 

 Birds 

 Mammals 

 Reptiles (e.g., snakes, lizards) 

 Amphibians (e.g., toads, salamanders) 

 

Specify species, if known: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________  
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III.C.2  Shrub/Scrub 

 

 Are any shrub/scrub areas on or adjacent to the site?     Yes    No 

 

If yes, indicate the shrub/scrub area on the attached site map and answer the 

following questions.  If more than one shrub/scrub area is present on or adjacent 

to the site, make additional copies of the following questions and fill out for each 

individual shrub/scrub area.  Distinguish between shrub/scrub areas, using names 

or other designations, and clearly identify each area on the site map. 

 

 If no, proceed to Section III.C.3. 
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Shrub/Scrub Area Questions 
 

 Onsite  Offsite  

Name or Designation:_______________________________________________ 
 

1. Estimate the approximate size of the shrub/scrub area (in acres or sq. ft.).__________ 

 

2. Indicate the dominant type of shrub/scrub vegetation present, if known. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

  

3. Estimate the vegetation density of the shrub/scrub area. 

 

 Dense (i.e., greater than 75% vegetation) 

 Moderate (i.e., 25% to 75% vegetation) 

 Sparse (i.e., less than 25% vegetation) 

 

4. Indicate the approximate average height of the scrub/shrub vegetation. 

 

 0-2 feet 

 2-5 feet 

 >5 feet 

5. Animals observed in the shrub/scrub area or suspected to be present based on 

indirect evidence or file material: 

 Birds 

 Mammals 

 Reptiles (e.g., snakes, lizards) 

 Amphibians (e.g., toads, salamanders) 

 

Specify species, if known: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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III.C.3  Grassland 

 

Are any grassland areas on or adjacent to the site?     Yes    No 

 

If yes, indicate the grassland area on the attached site map and answer the 

following questions.  If more than one grassland area is present on or adjacent to 

the site, make additional copies of the following questions and fill out for each 

individual grassland area.  Distinguish between grassland areas by using names or 

other designations, and clearly identify each area on the site map. 

 

 If no, proceed to Section III.C.4. 

 

Grassland Area Questions 

 

 Onsite               Offsite  

Name or Designation:_______________________________________________ 
 

1. Estimate the approximate size of the grassland area (in acres or sq. ft.)._________ 

 

2. Indicate the dominant plant type, if known. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

3. Estimate the vegetation density of the grassland area. 

 

 Dense (i.e., greater than 75% vegetation) 

 Moderate (i.e., 25% to 75% vegetation) 

 Sparse (i.e., less than 25% vegetation) 

 

4. Indicate the approximate average height of the dominant plant type (in ft. or in.)_ 

 

5. Animals observed in the grassland area or suspected to be present based on 

indirect evidence or file material: 

 

 Birds 

 Mammals 

 Reptiles (e.g., snakes, lizards) 

 Amphibians (e.g., toads, salamanders) 

 

Specify species, if known: 
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III.C.4  Desert 

 

Are any desert areas on or adjacent to the site?     Yes    No 

 

If yes, indicate the desert area on the attached site map and answer the following 

questions.  If more than one desert area is present on or adjacent to the site, make 

additional copies of the following questions and fill out for each individual desert 

area.  Distinguish between desert areas by using names or other designations, and 

clearly identify each area on the site map. 

 

 If no, proceed to Section III.C.5. 

 

Desert Area Questions 

 

 Onsite               Offsite  

Name or Designation:_______________________________________________ 
 

 

1. Estimate the approximate size of the desert area (in acres or sq. ft.)._________ 

 

2. Describe the desert area (e.g., presence or absence of vegetation, vegetation types, 

presence/size of rocks, sand, etc.) 

__________________________________________________________________ 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

__________________________________________________________________

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

3. Animals observed in the desert area or suspected to be present based on indirect 

evidence or file material: 

 

 Birds 

 Mammals 

 Reptiles (e.g., snakes, lizards) 

 Amphibians (e.g., toads, salamanders) 

 

Specify species, if known: 
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III.C.5  Other 

 

1. Are there any other terrestrial communities or habitats on or adjacent to the site 

which were not previously described?     

    Yes    No 

 

If yes, indicate the “other” area(s) on the attached site map and describe the 

area(s) below.  Distinguish between onsite and offsite areas.  If no, proceed to 

Section III.D. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

__________________________________________________________________

__________________________________________________________________ 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

__________________________________________________________________

__________________________________________________________________ 

 

III.D Sensitive Environments and Receptors 
 

1. Do any other potentially sensitive environmental areas
36

 exist adjacent to or 

within 0.5 miles of the site?  If yes, list these areas and provide the source(s) of 

information used to identify sensitive areas.  Do not answer “no” without 

confirmation from the U.S. Fish and Wildlife Service and appropriate State of 

New Mexico division. 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

 

                                                 

3 Areas that provide unique and often protected habitat for wildlife species.  These areas 

are typically used during critical life stages such as breeding, hatching, rearing of young 

and overwintering.  Refer to Table 1 at the end of this document for examples of 

sensitive environments. 
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2. Are any areas on or near (i.e., within 0.5 miles) the site which are owned or used 

by local tribes?  If yes, describe.  Contact the Tribal Liaison in the Office of the 

Secretary (505)827-2855 to obtain this information. 

__________________________________________________________________

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

4. Does the site serve or potentially serve as a habitat, foraging area, or refuge by 

rare, threatened, endangered, candidate and/or proposed species (plants or 

animals), or any otherwise protected species?  If yes, identify species.  This 

information should be obtained from the U.S. Fish and Wildlife Service and 

appropriate State of New Mexico division. 

__________________________________________________________________

______ 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

 

5. Is the site potentially used as a breeding, roosting or feeding area by migratory 

bird species?  If yes, identify which species. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

6. Is the site used by any ecologically
37

, recreationally, or commercially important 

                                                 

 

 

37 Ecologically important species include populations of species which provide a critical 

(i.e., not replaceable) food resource for higher organisms and whose function as such 

would not be replaced by more tolerant species; or perform a critical ecological function 

(such as organic matter decomposition) and whose functions will not be replaced by other 

species.  Ecologically important species include pest and opportunistic species that 

populate an area if they serve as a food source for other species, but do not include 

domesticated animals (e.g., pets and livestock) or plants/animals whose existence is 

maintained by continuous human interventions (e.g., fish hatcheries, agricultural crops, 

etc.,) 
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species?  If yes, explain. 

__________________________________________________________________ 

 __________________________________________________________________ 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

 

IV. EXPOSURE PATHWAY EVALUATION 

 

1. Do existing data provide sufficient information on the nature, rate, and extent of 

contamination at the site? 

 

 Yes 

 No 

 Uncertain 

 

Please provide an explanation for your 

answer:_____________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

2. Do existing data provide sufficient information on the nature, rate, and extent of 

contamination in offsite affected areas? 

 

 Yes 

 No 

 Uncertain 

 No offsite contamination 

 

Please provide an explanation for your 

answer:_____________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

3. Do existing data address potential migration pathways of contaminants at the site? 

 

 Yes 

 No 

 Uncertain 
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Please provide an explanation for your 

answer:___________________________________________________________

_ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 
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4. Do existing data address potential migration pathways of contaminants in offsite 

affected areas? 

 

 Yes 

 No 

 Uncertain 

 No offsite contamination 

 

Please provide an explanation for your 

answer:_____________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

5. Are there visible indications of stressed habitats or receptors on or near (i.e., 

within 0.5 miles) the site that may be the result of a chemical release?  If yes, 

explain.  Attach photographs if available. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

6. Is the location of the contamination such that receptors might be reasonably 

expected to come into contact with it?  For soil, this means contamination in the 

soil 0 to 5 feet below ground surface (bgs).  If yes, explain. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

7. Are receptors located in or using habitats where chemicals exist in air, soil, 

sediment or surface water?  If yes, explain. 

__________________________________________________________________ 

 __________________________________________________________________ 

__________________________________________________________________ 

 __________________________________________________________________

 __________________________________________________________________ 
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8. Could chemicals reach receptors via groundwater?  Can chemicals leach or 

dissolve to groundwater?  Are chemicals mobile in groundwater?  Does 

groundwater discharge into receptor habitats?  If yes, explain. 

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

  

9. Could chemicals reach receptors through runoff or erosion?  Answer the 

following questions: 

 

What is the approximate distance from the contaminated area to the nearest 

watercourse or arroyo?   

 

 0 feet (i.e., contamination has reached a watercourse or arroyo) 

 1-10 feet 

 11-20 feet 

 21-50 feet 

 51-100 feet 

 101-200 feet 

 > 200 feet 

 > 500 feet 

 > 1000 feet 

 

What is the slope of the ground in the contaminated area? 

 

 0-10% 

 10-30% 

 > 30% 

 

What is the approximate amount of ground and canopy vegetative cover in the 

contaminated area? 

 

 < 25% 

 25-75% 

 > 75% 

 

Is there visible evidence of erosion (e.g., a rill or gully) in or near the 

contaminated area? 

 

 Yes 

 No 

 Do not know 



Risk Assessment Guidance for Investigations and Remediation 

Volume 2 

February 2012 

 

A-32 

 



Risk Assessment Guidance for Investigations and Remediation 

Volume 2 

February 2012 

 

A-33 

Do any structures, pavement, or natural drainage features direct run-on flow (i.e., 

surface flows originating upstream or uphill from the area of concern) into the 

contaminated area? 

 

 Yes 

 No 

 Do not know 

 

10. Could chemicals reach receptors through the dispersion of contaminants in air 

(e.g., volatilization, vapors, fugitive dust)?  If yes, explain. 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

11. Could chemicals reach receptors through migration of non-aqueous phase liquids 

(NAPLs)?  Is a NAPL present at the site that might be migrating towards 

receptors or habitats?  Could NAPL discharge contact receptors or their habitat? 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

____________________________________ 

 

12. Could receptors be impacted by external irradiation at the site?  Are gamma 

emitting radionuclides present at the site?  Is the radionuclide contamination 

buried or at the surface?   

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

____________________________________ 
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PHOTOGRAPHIC DOCUMENTATION 

During the site visit(s), photographs should be taken to document the current 

conditions at the site and to support the information entered in the checklist.  For 

example, photographs may be used to document the following: 

 The nature, quality, and distribution of vegetation at the site 

 Receptors or evidence of receptors  

 Potentially important ecological features, such as ponds and drainage ditches 

 Potential exposure pathways 

 Any evidence of contamination or impact 

 

The following space may be used to record photo subjects. 

 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 
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7.2 SUMMARY OF OBSERVATIONS AND SITE SETTING 

 

Include information on significant source areas and migration pathways that are 

likely to constitute complete exposure pathways.    

__________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Checklist Completed by______________________________________________ 

 

Affiliation_________________________________________________________ 

 

 Author Assisted by__________________________________________________ 

 

 Date_____________________________________________________________ 
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TABLE 1 

EXAMPLES OF SENSITIVE ENVIRONMENTS 
 

 

 National Parks and National Monuments 

 

 Designated or Administratively Proposed Federal Wilderness Areas 

 

 National Preserves 

 

 National or State Wildlife Refuges 

  

National Lakeshore Recreational Areas 

 

 Federal land designated for protection of natural ecosystems 

 

 State land designated for wildlife or game management 

 

 State designated Natural Areas 

 

Federal or state designated Scenic or Wild River 

 

All areas that provide or could potentially provide critical habitat
1
 for state and 

federally listed Threatened or Endangered Species, those species that are currently 

petitioned for listing, and species designated by other agencies as sensitive or 

species of concern 

 

All areas that provide or could potentially provide habitat for state protected 

species as defined in the Wildlife Code, Chapter 17 of the New Mexico Statutes 

 

All areas that provide or could potentially provide habitat for migratory birds as 

protected by the Migratory Bird Treaty Act (16 U.S.C. §§ 703-712) 

 

 

All areas that provide or could potentially provide habitat for bald eagles and 

golden eagles as protected by the Bald and Golden Eagle Protection Act (16 

U.S.C. 668-668d) 

                                                 

1 Critical habitats are defined by the Endangered Species Act (50 CFR §424.02(d)) as: 

 
1) Specific areas within the geographical area currently occupied by a species, at the time it is listed in 
accordance with the Act, on which are found those physical or biological features (I) essential to the 
conservation of the species and (ii) that may require special management considerations or protection, and 
2) Specific areas outside the geographical area occupied by a species at the time it is listed upon a 
determination by the Secretary [ of Interior] that such areas are essential for the conservation of the 
species. 
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All areas that provide or could potentially provide habitat for song birds as 

protected by the State of New Mexico statute (New Mexico Statute, 1978, 

Chapter 17, Game and Fish, 17-2-13) 

 

All areas that provide or could potentially provide habitat for hawks, vultures and 

owls as protected by the State of New Mexico statute (New Mexico Statute, 1978, 

Chapter 17, Game and Fish, 17-2-14) 

 

All areas that provide or could potentially provide habitat for horned toads and  

Bullfrogs as protected by the State of New Mexico statute (New Mexico Statute,  

1978, Chapter 17, Game and Fish, 17-2-15 and 16, resp.)  

 

All perennial waters (e.g., rivers, lakes, playas, sloughs, ponds, etc) 

 

All ephemeral drainage ( e.g., arroyos, puddles/pools, intermittent streams, etc) 

that provide significant wildlife habitat or that could potentially transport 

contaminants off site to areas that provide wildlife habitat 

 

All riparian habitats 

 

All perennial and ephemeral wetlands (not limited to jurisdictional wetlands) 

 

 All areas that are potentially important breeding, staging, and overwintering 

habitats as well as other habitats important for the survival of animals during 

critical periods of their life cycle. 
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ATTACHMENT B 

ECOLOGICAL SITE EXCLUSION CRITERIA CHECKLIST AND 

DECISION TREE 
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NEW MEXICO ECOLOGICAL EXCLUSION CRITERIA CHECKLIST 

 

The following questions are designed to be used in conjunction with the Ecological Exclusion 

Criteria Decision Tree (Figure 1).  After answering each question, refer to the Decision Tree to 

determine the appropriate next step.  In some cases, questions will be omitted as the user is 

directed to another section as indicated by the flow diagram in the Decision Tree.  For example, 

if the user answers “yes” to Question 1 of Section I, he or she is directed to proceed to Section II. 

 

I. Habitat 
In the following questions, “affected property” refers to all property on which a release has 

occurred or is believed to have occurred, including off-site areas where contamination may have 

occurred or migrated. 

 

1. Are any of the below-listed sensitive environments at, adjacent to, or in the locality1 of 

the affected property? 

 

 National Park or National Monument 

 Designated or administratively proposed Federal Wilderness Area 

 National Preserve 

 National or State Wildlife Refuge 

 Federal or State land designated for wildlife or game management 

 State designated Natural Areas 

 All areas that are owned or used by local tribes  

 All areas that are potentially important breeding, staging, and overwintering 

habitats as well as other habitats important for the survival of animals during 

critical periods of their life cycle 

 All areas that provide or could potentially provide habitat for state and federally 

listed Threatened or Endangered Species, those species that are currently 

petitioned for listing, and species designated by other agencies as sensitive or 

species of concern 

 All areas that provide or could potentially provide habitat for state protected 

species as defined in the Wildlife Code, Chapter 17 of the New Mexico Statutes 

 All areas that provide or could potentially provide habitat for migratory birds as 

protected by the Migratory Bird Treaty Act (16 U.S.C. §§ 703-712) 

 All areas that provide or could potentially provide habitat for bald eagles and 

golden eagles as protected by the Bald and Golden Eagle Protection Act  

(16 U.S.C. 668-668d) 

 All areas that provide or could potentially provide habitat for song birds as 

protected by the state of New Mexico statute (New Mexico Statute, 1978, Chapter 

                                                 

1  Locality of the site refers to any area where an ecological receptor is likely to contact site-

related chemicals.  The locality of the site considers the likelihood of contamination 

migrating over time and places the site in the context of its general surrounding.  

Therefore, the locality is typically larger than the site and the areas adjacent to the site.  
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17, Game and Fish, 17-2-13) 

 All areas that provide or could potentially provide habitat for hawks, vultures and 

owls as protected by the state of New Mexico statute (New Mexico Statute, 1978, 

Chapter 17, Game and Fish, 17-2-14) 

 All areas that provide or could potentially provide habitat for horned toads and 

bullfrogs as protected by the state of New Mexico statute (New Mexico Statute, 

1978, Chapter 17, Game and Fish, 17-2-15 and 16, respectively) 

        

2. Does the affected property contain land areas which were not listed in Question 1, but 

could be considered viable ecological habitat?  The following are examples (but not a 

complete listing) of viable ecological habitats: 

 

 Wooded areas 

 Shrub/scrub vegetated areas 

 Open fields (prairie) 

 Other grassy areas 

 Desert areas 

 Any other areas which support wildlife and/or vegetation, excluding areas which 

support only opportunistic species (such as house mice, Norway rats, pigeons, 

etc.) that do not serve as prey to species in adjacent habitats. 

 

The following features are not considered ecologically viable:  

 

 Pavement 

 Buildings 

 Paved areas of roadways 

 Paved/concrete equipment storage pads 

 Paved manufacturing or process areas 

 Other non-natural surface cover or structure 

 

3. Does the affected property contain any perennial or ephemeral aquatic features which 

were not listed in Question 1?  

 

II. Receptors 
 

1. Is any part of the affected property used for habitat, foraging area, or refuge by any rare, 

threatened, or endangered species (plant or animal), or otherwise protected species (e.g., 

raptors, migratory birds)? 

 

2. Is any part of the affected property used for habitat, foraging area, or refuge by any 

species used as a recreational (e.g., game animals) and/or commercial resource? 
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3. Is any part of the affected property used for habitat, foraging area, or refuge by any plant 

or animal species?  This includes plants considered “weeds” and opportunistic insect and 

animal species (such as cockroaches and rats) if they are used as a food source for other 

species in the area. 

 

III. Exposure Pathways 

 

1. Could receptors be impacted by contaminants via direct contact? 

Is a receptor located in or using an area where it could contact contaminated air, soil3, or 

surface water?   

 
For Questions 2 and 3, note that one must answer “yes” to all three bullets in order to be directed to the 

“exclusion denied” box of the decision tree.  This is because answering “no” to one of the questions in the bullet 

list indicates that a complete exposure pathway is not present.  For example, in Question 2, if the chemical 

cannot leach or dissolve to groundwater (bullet 1), there is no chance of ecological receptors being exposed to 

the chemical through contact with contaminated groundwater.  Similarly, the responses to the questions in 

Question 4 determine whether a complete pathway exists for exposure to NAPL. 

 

2. Could receptors contact contaminants via groundwater? 

 Can the chemical leach or dissolve to groundwater4? 

 Can groundwater mobilize the chemical? 

 Could (does) contaminated groundwater discharge into known or potential 

receptor habitats? 

 

3. Could receptors contact contaminants via runoff (i.e., surface water and/or suspended 

sediment) or erosion by water or wind? 

 Are chemicals present in surface soils? 

 Can the chemical be leached from or eroded with surface soils? 

 Is there a receptor habitat located downgradient of the leached/eroded surface 

soil? 

 

4. Could receptors contact contaminants via migration of non-aqueous phase liquids 

(NAPL)? 

 Is NAPL present at the site? 

 Is NAPL migrating toward potential receptors or habitats? 

 Could NAPL discharge impact receptors or habitats? 

 

 

                                                 
3  For soil, this means contamination less than 5 feet below ground surface (bgs). 

 

4  Information on the environmental fate of specific chemicals can be found on the Internet 

at http://www.epa.gov/opptintr/chemfact/ or at a local library in published copies of the 

Hazardous Substances Data Bank. 
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Figure 1 -Ecological Exclusion Criteria Decision Tree 

(Refer to corresponding checklist for the full text of each question) 

 

Figure 1 - Exclusion Criteria Decision Tree (continued) 
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Figure 1 - Exclusion Criteria Decision Tree (continued) 
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Field Methods 

Soil Gas Sampling  

Sampling Procedure  

Injection pressure and injection flow rates are collected from bioventing wells in which air is 

being injected. Soil gas samples are collected before groundwater purging and sampling.    

Each well is equipped with an air-tight well cap for sample extraction through a sample port at 

the top of the well casing. Each well has dedicated flexible Teflon Food Grade tubing which 

extends through both sides of the sample port with one side continuing down into the well 

casing to approximately 1 foot above the water table.  The other end (topside) protrudes from 

the cap and is available as a connector.  Before purging, pressure is measured by attaching a 

hand-held Magnahelic Pressure Gauge to the topside tubing.  

A portable vacuum pump is used for purging and sample collection. The topside tubing is 

connected to the suction of the vacuum pump and at least three purge volumes are withdrawn 

from the well prior to sample collection. After sufficient purging, a Tedlar bag is attached to the 

tubing at the discharge end of the pump for sample collection. All samples are properly labeled 

and placed in a cooler for delivery to the analytical laboratory or for field measurements of 

vapor-phase organics  

Well Purging Technique  

A vacuum pump is used to remove stagnant air from the soil gas sampling assembly.  No less 

than three well volumes are purged from the well before sampling. Purged volumes are based 

on the following equation:  

(Conversion Factor) x (depth-to-water) x (28 liters/ft3) x 3 

The conversion factor is determined by the diameter of the well casing.  

Casing                 Conversion Factor  

6”    0.196L/ft  
4”    0.0873L/ft  
2”    0.0218L/ft  
1”        0.005545L/ft  
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Soil Gas Sampling and Sample Handling Procedure  

Equipment and supplies needed for collecting representative soil gas samples include:  

• Interface Probe  

•  Vacuum Pump  

• 1 Liter Tedlar Bags 

•  PID Meter  

• RKI Eagle Meter  

• Cooler to store Tedlar Bags  

• Sharpie Permanent Marker  

• Field Paper work/Log sheet  

• Trash container (plastic garbage bag)  

Tedlar bags and tubing dedicated for each well are used for field measurements. New Tedlar 

bags are used for BTEX and GRO collection and analysis.  

After sufficient purging, samples are collected using the vacuum pump. Field measurements of 

vapor-phase organics, oxygen, and carbon dioxide concentrations are recorded using portable 

field instruments. BTEX and GRO samples are labeled immediately with location, date, time, 

analysis, and sampler and then put in a trash bag and placed in a cooler. The field logsheet is 

reviewed to verify all entries. Samples are then shipped to the laboratory.  

To prevent cross-contamination, procedures include dedicated tubing for each of the wells 

sampled as well as a five minute purge time of the vacuum pump in ambient air.  

Instrument Calibration 

Multi-Gas Meter 

The RKI Eagle is a portable gas detection system with sensors for oxygen, carbon dioxide, and 

methane. Calibration of the instrument is conducted at the beginning of each day of sampling.   

The meter is turned on and allowed to warm up. Fill the dedicated Tedlar bags with known 

calibration gas. One bag is used for the carbon dioxide calibration and the other bag contains 

the oxygen and methane calibration gasses. Press and hold the AIR/▲ button until a tone 

sounds. The Eagle automatically sets the toxics circuits to zero and the oxygen circuit to 20.9%.  



3 
 

Press and hold the SHIFT /▼ button, then press the DISP/ADJ button. The calibration menu is 

displayed. Use the AIR/▲ and SHIFT/▼ buttons to place the prompt next to the SINGLE 

CALIBRATION menu option. Press the POWER/ENTER button to display the Single Calibration 

menu. Use the AIR/▲ or SHIFT/▼ button to place the prompt next to the channel to calibrate. 

Press the POWER/ENTER button. Connect the tubing from the Tedlar bag to the Eagle’s probe. 

If necessary, use the AIR/▲ (increase) and SHIFT/▼ (decrease) buttons to adjust the reading 

to match the concentration listed on the calibration cylinder. Press the POWER/ENTER button 

to set the span value. Repeat the steps for any other channels you want to calibrate.  

Photoionization Detector 

The MiniRae 2000 Portable VOC Monitor (PID) is calibrated at the beginning of each day of 

sampling. Turn on the monitor and wait for the Ready message display. Press and hold both 

(N/-) and (MODE) keys for three seconds to enter programming mode. The first menu item 

“Calibrate/select Gas?” will be displayed. Press (N/-) to scroll to Fresh Air Cal? And press (Y/-) 

to select that menu item. Clean ambient air can be used for the “fresh air” calibration. Press (Y/-

) to begin the zeroing process.  

After zeroing is complete, press (N/-) to scroll to the next menu item. When Span Cal? is 

displayed press (Y/-) to select that menu item. Connect the monitor to a known calibration gas 

cylinder (isobutylene) after the display shows Apply gas now! The monitor will then perform the 

calibration. When calibration is completed, turn off the flow of gas, disconnect the cylinder, and 

exit the programming mode by pressing the (MODE) key once.  

Groundwater Sampling 

Groundwater Elevation 

All water/product levels are determined to an accuracy of 0.01 foot using a Geotech Interface 

Meter. The technician records separate phase hydrocarbon, depth to water, and total well depth 

using this probe.   

Water Quality/Groundwater Sampling  

Water quality parameters are measured using an YSI Professional Plus instrument.  Electrical 

conductance, oxidation-reduction potential (ORP), pH, temperature, and dissolved oxygen are 

monitored during purging.  
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Well Purging Technique  

At least three well volumes are purged from the well. Purge volumes are determined using the 

following equation:  

(Well depth) – (Casing height) – (Depth to Liquid) x (Conversion Factor) x 3 

The conversion factor is determined by the diameter of the well casing.  

Casing                  Conversion Factor  

6”        1.50 gal/ft  
5”        1.02 gal/ft  
4”     0.74 gal/ft  
3”        0.367 gal/ft  
2”        0.163 gal/ft  

Well Sampling and Sample Handling Procedure  

Equipment and supplies needed for collecting representative groundwater samples include:  

• Interface Probe  

•  YSI Professional Plus 

• Distilled Water  

• Disposable Nitrile Gloves  

• Disposable Bailers  

• String/Twine  

• Cooler with Ice  

• Bottle kits with Preservatives (provided by the contract laboratory)  

• Sharpie Permanent Marker  

• Field Paperwork/Log sheet  

• Two 5-gallon buckets  

• Trash container (plastic garbage bag)  

• Ziploc Bags  

• Paper towels  

Typically disposable bailers are used for purging and sampling. Each bailer holds one liter of 

liquid. Three well volumes can be calculated by counting the number of times a well is bailed. All 

purged water is poured into a 55-gallon drum designated for sampling events.  
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After sufficient purging, samples are collected with the bailer and poured into the appropriate 

sample containers. Two people are usually utilized for sampling. Sampling takes place over a 

bucket to insure that spills are contained  

Samples are labeled immediately with location, date, time, analysis, preservative, and sampler. 

Then they are put in a Ziploc bag and placed in a cooler holding sufficient ice to keep them cool.  

The field log sheet is reviewed to verify all entries.  

Purge and Decontamination Water Disposal 

The YSI Professional Plus and the interface probe are rinsed with distilled water after every 

well. The rinse procedure takes place over a bucket to insure that spills are contained. All rinse 

and purge water is contained and then disposed of through the refinery wastewater system.  

Instrument Calibration  

Calibration of the YSI Professional Plus occurs at the beginning of each day of sampling. The 

probe is powered on and allowed to stabilize, which usually takes 15 minutes. The calibration 

menu is selected.  The LCD screen runs through a list of selections to specify units, calibration 

solutions, etc.  The calibrations procedures outlined in the YSI Professional Plus instruction 

manual are followed.  
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Appendix D 



May 01, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: River Terrace Air 4-21-14 OrderNo.: 1404959

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 7 sample(s) on 4/23/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: River Terrace Air 4-21-14
CLIENT: Western Refining Southwest, Inc.

Lab SampleID Client Sample ID Tag No Date ReceivedDate Collected

01-May-14

Workorder
Sample Summary

1404959WO#:

Matrix

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

1404959-001 TP-5 4/21/2014 1:45:00 AM 4/23/2014 Air
1404959-002 TP-6 4/21/2014 2:00:00 PM 4/23/2014 Air
1404959-003 TP-8 4/21/2014 2:15:00 PM 4/23/2014 Air
1404959-004 TP-8D 4/21/2014 2:15:00 PM 4/23/2014 Air
1404959-005 TP-9 4/21/2014 2:30:00 PM 4/23/2014 Air
1404959-006 MW-49 4/21/2014 2:45:00 PM 4/23/2014 Air
1404959-007 DW-3 4/21/2014 1:30:00 PM 4/23/2014 Air

Page 1 of 10

http://www.hallenvironmental.com


Project: River Terrace Air 4-21-14
Client Sample ID: TP-5

Collection Date: 4/21/2014 1:45:00 AM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-001

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 11:14:38 AM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 11:14:38 AM48.4-164 %REC 184.6 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 1:15:21 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 1:15:21 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 1:15:21 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 1:15:21 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 1:15:21 PM70-130 %REC 1106 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 1:15:21 PM70-130 %REC 188.2 R18208

    Surr: Dibromofluoromethane 4/24/2014 1:15:21 PM70-130 %REC 197.3 R18208

    Surr: Toluene-d8 4/24/2014 1:15:21 PM70-130 %REC 191.1 R18208

Qualifiers:   

Page 2 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-6

Collection Date: 4/21/2014 2:00:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-002

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 11:42:25 AM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 11:42:25 AM48.4-164 %REC 185.4 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 2:15:35 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 2:15:35 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 2:15:35 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 2:15:35 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 2:15:35 PM70-130 %REC 178.7 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 2:15:35 PM70-130 %REC 191.5 R18208

    Surr: Dibromofluoromethane 4/24/2014 2:15:35 PM70-130 %REC 193.4 R18208

    Surr: Toluene-d8 4/24/2014 2:15:35 PM70-130 %REC 192.1 R18208

Qualifiers:   

Page 3 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-8

Collection Date: 4/21/2014 2:15:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-003

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 1:38:01 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 1:38:01 PM48.4-164 %REC 187.9 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 2:45:58 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 2:45:58 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 2:45:58 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 2:45:58 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 2:45:58 PM70-130 %REC 1103 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 2:45:58 PM70-130 %REC 189.1 R18208

    Surr: Dibromofluoromethane 4/24/2014 2:45:58 PM70-130 %REC 191.7 R18208

    Surr: Toluene-d8 4/24/2014 2:45:58 PM70-130 %REC 187.8 R18208

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-8D

Collection Date: 4/21/2014 2:15:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-004

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 2:05:29 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 2:05:29 PM48.4-164 %REC 187.2 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 3:16:08 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 3:16:08 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 3:16:08 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 3:16:08 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 3:16:08 PM70-130 %REC 183.3 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 3:16:08 PM70-130 %REC 185.9 R18208

    Surr: Dibromofluoromethane 4/24/2014 3:16:08 PM70-130 %REC 192.1 R18208

    Surr: Toluene-d8 4/24/2014 3:16:08 PM70-130 %REC 190.5 R18208

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-9

Collection Date: 4/21/2014 2:30:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-005

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 2:32:52 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 2:32:52 PM48.4-164 %REC 187.9 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 3:46:14 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 3:46:14 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 3:46:14 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 3:46:14 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 3:46:14 PM70-130 %REC 170.7 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 3:46:14 PM70-130 %REC 195.6 R18208

    Surr: Dibromofluoromethane 4/24/2014 3:46:14 PM70-130 %REC 186.5 R18208

    Surr: Toluene-d8 4/24/2014 3:46:14 PM70-130 %REC 198.7 R18208

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: MW-49

Collection Date: 4/21/2014 2:45:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-006

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 3:00:14 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 3:00:14 PM48.4-164 %REC 185.3 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 4:16:25 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 4:16:25 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 4:16:25 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 4:16:25 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 4:16:25 PM70-130 %REC 180.2 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 4:16:25 PM70-130 %REC 188.8 R18208

    Surr: Dibromofluoromethane 4/24/2014 4:16:25 PM70-130 %REC 190.0 R18208

    Surr: Toluene-d8 4/24/2014 4:16:25 PM70-130 %REC 192.9 R18208

Qualifiers:   

Page 7 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: DW-3

Collection Date: 4/21/2014 1:30:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-007

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 3:27:51 PM5.0 µg/L 1150 R18204

    Surr: BFB S 4/24/2014 3:27:51 PM48.4-164 %REC 1177 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 4:46:32 PM0.10 µg/L 10.74 R18208

Toluene 4/24/2014 4:46:32 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/25/2014 3:30:56 PM1.0 µg/L 1012 R18226

Xylenes, Total 4/25/2014 3:30:56 PM3.0 µg/L 1020 R18226

    Surr: 1,2-Dichloroethane-d4 4/24/2014 4:46:32 PM70-130 %REC 175.6 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 4:46:32 PM70-130 %REC 196.0 R18208

    Surr: Dibromofluoromethane 4/24/2014 4:46:32 PM70-130 %REC 189.9 R18208

    Surr: Toluene-d8 4/24/2014 4:46:32 PM70-130 %REC 183.2 R18208

Qualifiers:   

Page 8 of 10

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

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



Project: River Terrace Air 4-21-14
Client: Western Refining Southwest, Inc.

01-May-14

QC SUMMARY REPORT 1404959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1404959-001ADUP

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: TP-5 RunNo: 18204

SeqNo: 525403

DUPSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 205.0 0ND

    Surr: BFB 2000 85.7 48.4 164 001700

Qualifiers:   

Page 9 of 10

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



Project: River Terrace Air 4-21-14
Client: Western Refining Southwest, Inc.

01-May-14

QC SUMMARY REPORT 1404959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1404959-001adup

Batch ID: R18208

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: TP-5 RunNo: 18208

SeqNo: 525542

DUPSampType: TestCode: EPA Method 8260B: Volatiles Short List

Benzene 0.10ND

Toluene 0.10ND

Ethylbenzene 0.10ND

Methyl tert-butyl ether (MTBE) 0.10ND

1,2,4-Trimethylbenzene 0.10ND

1,3,5-Trimethylbenzene 0.10ND

1,2-Dichloroethane (EDC) 0.10ND

1,2-Dibromoethane (EDB) 0.10ND

Naphthalene 0.20ND

1-Methylnaphthalene 0.40ND

2-Methylnaphthalene 0.40ND

Xylenes, Total 0.30ND

    Surr: 1,2-Dichloroethane-d4 1.000 71.7 70 1300.72

    Surr: 4-Bromofluorobenzene 1.000 85.6 70 1300.86

    Surr: Dibromofluoromethane 1.000 90.2 70 1300.90

    Surr: Toluene-d8 1.000 92.4 70 1300.92

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







May 05, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: River Terrace Water 4-22-14 OrderNo.: 1404A04

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 4/23/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: River Terrace Water 4-22-14
Client Sample ID: TP-9

Collection Date: 4/22/2014 8:45:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404A04-001

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404A04

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 1:55:29 PM0.20 mg/L 1ND 12859

Motor Oil Range Organics (MRO) 4/25/2014 1:55:29 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 1:55:29 PM76-161 %REC 190.2 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 5:30:45 PM0.050 mg/L 1ND R18223

    Surr: BFB 4/25/2014 5:30:45 PM80.4-118 %REC 189.8 R18223

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:17:19 PM0.0050 mg/L 1ND 12920

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Toluene 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Ethylbenzene 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Xylenes, Total 4/28/2014 8:09:41 PM2.0 µg/L 1ND R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 8:09:41 PM70-130 %REC 191.5 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 8:09:41 PM70-130 %REC 194.1 R18253

    Surr: Dibromofluoromethane 4/28/2014 8:09:41 PM70-130 %REC 195.0 R18253

    Surr: Toluene-d8 4/28/2014 8:09:41 PM70-130 %REC 191.4 R18253

Qualifiers:   

Page 1 of 7

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

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



Project: River Terrace Water 4-22-14
Client Sample ID: MW-49

Collection Date: 4/22/2014 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404A04-002

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404A04

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 2:17:38 PM0.20 mg/L 1ND 12859

Motor Oil Range Organics (MRO) 4/25/2014 2:17:38 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 2:17:38 PM76-161 %REC 1110 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 6:01:01 PM0.050 mg/L 1ND R18223

    Surr: BFB 4/25/2014 6:01:01 PM80.4-118 %REC 190.5 R18223

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:18:57 PM0.0050 mg/L 10.0064 12920

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Toluene 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Ethylbenzene 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Xylenes, Total 4/28/2014 8:37:42 PM2.0 µg/L 1ND R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 8:37:42 PM70-130 %REC 188.2 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 8:37:42 PM70-130 %REC 192.8 R18253

    Surr: Dibromofluoromethane 4/28/2014 8:37:42 PM70-130 %REC 196.8 R18253

    Surr: Toluene-d8 4/28/2014 8:37:42 PM70-130 %REC 192.5 R18253

Qualifiers:   

Page 2 of 7

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

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



Project: River Terrace Water 4-22-14
Client Sample ID: DW-3

Collection Date: 4/22/2014 9:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404A04-003

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404A04

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 2:39:45 PM0.20 mg/L 11.7 12859

Motor Oil Range Organics (MRO) 4/25/2014 2:39:45 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 2:39:45 PM76-161 %REC 198.3 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 6:31:06 PM1.0 mg/L 208.8 R18223

    Surr: BFB 4/25/2014 6:31:06 PM80.4-118 %REC 20109 R18223

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:26:01 PM0.0050 mg/L 1ND 12920

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 10:57:45 PM10 µg/L 1067 R18253

Toluene 4/28/2014 10:57:45 PM10 µg/L 10ND R18253

Ethylbenzene 4/28/2014 10:57:45 PM10 µg/L 10720 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 10:57:45 PM10 µg/L 10ND R18253

Xylenes, Total 4/28/2014 10:57:45 PM20 µg/L 101300 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 10:57:45 PM70-130 %REC 1092.5 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 10:57:45 PM70-130 %REC 1086.5 R18253

    Surr: Dibromofluoromethane 4/28/2014 10:57:45 PM70-130 %REC 1092.1 R18253

    Surr: Toluene-d8 4/28/2014 10:57:45 PM70-130 %REC 1090.2 R18253

Qualifiers:   

Page 3 of 7

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

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12859

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18202

SeqNo: 525818

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 110 76 1610.55

Qualifiers:   

Page 4 of 7

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R18223

Analysis Date: 4/25/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18223

SeqNo: 526137

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 85.8 80.4 11817

Qualifiers:   

Page 5 of 7

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R18253

Analysis Date: 4/28/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 18253

SeqNo: 527272

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 90.8 70 1309.1

    Surr: 4-Bromofluorobenzene 10.00 89.6 70 1309.0

    Surr: Dibromofluoromethane 10.00 93.0 70 1309.3

    Surr: Toluene-d8 10.00 90.1 70 1309.0

Qualifiers:   

Page 6 of 7

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12920

Batch ID: 12920

Analysis Date: 4/30/2014Prep Date: 4/29/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18309

SeqNo: 528727

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Lead 0.0050ND

Qualifiers:   

Page 7 of 7

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







May 05, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: River Terrace 4-22-14 OrderNo.: 1404984

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 4 sample(s) on 4/23/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: River Terrace 4-22-14
Client Sample ID: TP-5

Collection Date: 4/22/2014 8:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-001

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 11:20:45 AM0.20 mg/L 12.2 12859

Motor Oil Range Organics (MRO) 4/25/2014 11:20:45 AM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 11:20:45 AM76-161 %REC 1118 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 1:01:47 AM0.50 mg/L 104.0 R18204

    Surr: BFB 4/25/2014 1:01:47 AM80.4-118 %REC 10103 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:10:56 PM0.0050 mg/L 10.012 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 5:49:04 PM5.0 µg/L 5ND R18253

Toluene 4/28/2014 5:49:04 PM5.0 µg/L 5ND R18253

Ethylbenzene 4/28/2014 5:49:04 PM5.0 µg/L 527 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 5:49:04 PM5.0 µg/L 5ND R18253

Xylenes, Total 4/28/2014 5:49:04 PM10 µg/L 5450 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 5:49:04 PM70-130 %REC 594.0 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 5:49:04 PM70-130 %REC 593.7 R18253

    Surr: Dibromofluoromethane 4/28/2014 5:49:04 PM70-130 %REC 592.8 R18253

    Surr: Toluene-d8 4/28/2014 5:49:04 PM70-130 %REC 591.9 R18253

Qualifiers:   

Page 1 of 8

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

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



Project: River Terrace 4-22-14
Client Sample ID: TP-6

Collection Date: 4/22/2014 8:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-002

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 12:27:09 PM0.20 mg/L 11.7 12859

Motor Oil Range Organics (MRO) 4/25/2014 12:27:09 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 12:27:09 PM76-161 %REC 1120 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 1:31:57 AM0.050 mg/L 13.5 R18204

    Surr: BFB S 4/25/2014 1:31:57 AM80.4-118 %REC 1381 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:12:31 PM0.0050 mg/L 10.0084 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 6:17:09 PM1.0 µg/L 1ND R18253

Toluene 4/28/2014 6:17:09 PM1.0 µg/L 1ND R18253

Ethylbenzene 4/28/2014 6:17:09 PM1.0 µg/L 128 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 6:17:09 PM1.0 µg/L 1ND R18253

Xylenes, Total 4/28/2014 6:17:09 PM2.0 µg/L 193 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 6:17:09 PM70-130 %REC 192.6 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 6:17:09 PM70-130 %REC 188.9 R18253

    Surr: Dibromofluoromethane 4/28/2014 6:17:09 PM70-130 %REC 191.3 R18253

    Surr: Toluene-d8 4/28/2014 6:17:09 PM70-130 %REC 192.7 R18253

Qualifiers:   

Page 2 of 8

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

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



Project: River Terrace 4-22-14
Client Sample ID: TP-8

Collection Date: 4/22/2014 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-003

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 12:49:19 PM0.20 mg/L 12.3 12859

Motor Oil Range Organics (MRO) 4/25/2014 12:49:19 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 12:49:19 PM76-161 %REC 1118 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 2:02:07 AM0.25 mg/L 54.0 R18204

    Surr: BFB 4/25/2014 2:02:07 AM80.4-118 %REC 5110 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:14:06 PM0.0050 mg/L 10.0080 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 6:45:18 PM5.0 µg/L 5ND R18253

Toluene 4/28/2014 6:45:18 PM5.0 µg/L 5ND R18253

Ethylbenzene 4/28/2014 6:45:18 PM5.0 µg/L 519 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 6:45:18 PM5.0 µg/L 5ND R18253

Xylenes, Total 4/28/2014 6:45:18 PM10 µg/L 583 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 6:45:18 PM70-130 %REC 591.7 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 6:45:18 PM70-130 %REC 590.9 R18253

    Surr: Dibromofluoromethane 4/28/2014 6:45:18 PM70-130 %REC 595.0 R18253

    Surr: Toluene-d8 4/28/2014 6:45:18 PM70-130 %REC 593.8 R18253

Qualifiers:   

Page 3 of 8

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

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



Project: River Terrace 4-22-14
Client Sample ID: TP-8D

Collection Date: 4/22/2014 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-004

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 1:11:24 PM0.20 mg/L 12.3 12859

Motor Oil Range Organics (MRO) 4/25/2014 1:11:24 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 1:11:24 PM76-161 %REC 1125 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 2:32:13 AM0.25 mg/L 52.2 R18204

    Surr: BFB 4/25/2014 2:32:13 AM80.4-118 %REC 5102 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:15:43 PM0.0050 mg/L 10.0065 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 7:13:28 PM5.0 µg/L 5ND R18253

Toluene 4/28/2014 7:13:28 PM5.0 µg/L 5ND R18253

Ethylbenzene 4/28/2014 7:13:28 PM5.0 µg/L 513 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 7:13:28 PM5.0 µg/L 5ND R18253

Xylenes, Total 4/28/2014 7:13:28 PM10 µg/L 551 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 7:13:28 PM70-130 %REC 588.4 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 7:13:28 PM70-130 %REC 594.1 R18253

    Surr: Dibromofluoromethane 4/28/2014 7:13:28 PM70-130 %REC 592.2 R18253

    Surr: Toluene-d8 4/28/2014 7:13:28 PM70-130 %REC 594.2 R18253

Qualifiers:   

Page 4 of 8

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

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12859

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18202

SeqNo: 525818

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 110 76 1610.55

Sample ID 1404984-001CMS

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18202

SeqNo: 525820

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 54.4 72.1 156 S0.20 2.1753.5

    Surr: DNOP 0.2500 89.0 76 1610.22

Sample ID 1404984-001CMSD

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18202

SeqNo: 525821

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 93.4 72.1 156 20 R0.20 2.175 24.24.5

    Surr: DNOP 0.2500 110 76 161 000.28

Qualifiers:   

Page 5 of 8

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18204

SeqNo: 525400

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 85.8 80.4 11817

Sample ID 1404984-001BMS

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18204

SeqNo: 525411

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 117 79 1210.50 3.9649.8

    Surr: BFB 200.0 110 80.4 118220

Sample ID 1404984-001BMSD

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18204

SeqNo: 525412

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 112 79 121 200.50 3.964 2.729.6

    Surr: BFB 200.0 108 80.4 118 00220

Qualifiers:   

Page 6 of 8

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R18253

Analysis Date: 4/28/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 18253

SeqNo: 527272

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 90.8 70 1309.1

    Surr: 4-Bromofluorobenzene 10.00 89.6 70 1309.0

    Surr: Dibromofluoromethane 10.00 93.0 70 1309.3

    Surr: Toluene-d8 10.00 90.1 70 1309.0

Sample ID 5mL-rb

Batch ID: R18271

Analysis Date: 4/29/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: %REC

PQL

Client ID: PBW RunNo: 18271

SeqNo: 529548

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

    Surr: 1,2-Dichloroethane-d4 10.00 92.9 70 1309.3

    Surr: 4-Bromofluorobenzene 10.00 92.9 70 1309.3

    Surr: Dibromofluoromethane 10.00 95.1 70 1309.5

    Surr: Toluene-d8 10.00 94.1 70 1309.4

Qualifiers:   

Page 7 of 8

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12884

Batch ID: 12884

Analysis Date: 4/30/2014Prep Date: 4/25/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18309

SeqNo: 528725

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Lead 0.0050ND

Qualifiers:   

Page 8 of 8

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







January 16, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 1-7-14 OrderNo.: 1401261

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 1/8/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 1-7-14
Client Sample ID: GAC-Lag

Collection Date: 1/7/2014 11:10:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1401261-001

Date Reported: 1/16/2014

Analytical Report
Lab Order 1401261

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 1/8/2014 9:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 1/10/2014 8:23:52 PM0.20 mg/L 1ND 11147

Motor Oil Range Organics (MRO) 1/10/2014 8:23:52 PM2.5 mg/L 1ND 11147

    Surr: DNOP 1/10/2014 8:23:52 PM75.6-144 %REC 1109 11147

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 1/9/2014 5:53:48 PM0.050 mg/L 1ND R16005

    Surr: BFB 1/9/2014 5:53:48 PM80.4-118 %REC 190.6 R16005

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 1/10/2014 1:48:45 PM1.0 µg/L 1ND R16018

Toluene 1/10/2014 1:48:45 PM1.0 µg/L 1ND R16018

Ethylbenzene 1/10/2014 1:48:45 PM1.0 µg/L 1ND R16018

Xylenes, Total 1/10/2014 1:48:45 PM2.0 µg/L 1ND R16018

    Surr: 1,2-Dichloroethane-d4 1/10/2014 1:48:45 PM70-130 %REC 196.6 R16018

    Surr: 4-Bromofluorobenzene 1/10/2014 1:48:45 PM70-130 %REC 1110 R16018

    Surr: Dibromofluoromethane 1/10/2014 1:48:45 PM70-130 %REC 1107 R16018

    Surr: Toluene-d8 1/10/2014 1:48:45 PM70-130 %REC 197.6 R16018

Qualifiers:   

Page 1 of 6

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

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



Project: GAC 1-7-14
Client Sample ID: GAC-Lead

Collection Date: 1/7/2014 11:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1401261-002

Date Reported: 1/16/2014

Analytical Report
Lab Order 1401261

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 1/8/2014 9:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 1/10/2014 9:30:23 PM0.20 mg/L 1ND 11147

Motor Oil Range Organics (MRO) 1/10/2014 9:30:23 PM2.5 mg/L 1ND 11147

    Surr: DNOP 1/10/2014 9:30:23 PM75.6-144 %REC 1112 11147

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 1/9/2014 6:24:01 PM0.050 mg/L 1ND R16005

    Surr: BFB 1/9/2014 6:24:01 PM80.4-118 %REC 186.0 R16005

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 1/10/2014 2:17:23 PM1.0 µg/L 1ND R16018

Toluene 1/10/2014 2:17:23 PM1.0 µg/L 1ND R16018

Ethylbenzene 1/10/2014 2:17:23 PM1.0 µg/L 1ND R16018

Xylenes, Total 1/10/2014 2:17:23 PM2.0 µg/L 1ND R16018

    Surr: 1,2-Dichloroethane-d4 1/10/2014 2:17:23 PM70-130 %REC 196.7 R16018

    Surr: 4-Bromofluorobenzene 1/10/2014 2:17:23 PM70-130 %REC 1112 R16018

    Surr: Dibromofluoromethane 1/10/2014 2:17:23 PM70-130 %REC 1107 R16018

    Surr: Toluene-d8 1/10/2014 2:17:23 PM70-130 %REC 194.5 R16018

Qualifiers:   

Page 2 of 6

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

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



Project: GAC 1-7-14
Client Sample ID: GAC-Inlet

Collection Date: 1/7/2014 11:25:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1401261-003

Date Reported: 1/16/2014

Analytical Report
Lab Order 1401261

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 1/8/2014 9:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 1/10/2014 9:52:29 PM0.20 mg/L 10.35 11147

Motor Oil Range Organics (MRO) 1/10/2014 9:52:29 PM2.5 mg/L 1ND 11147

    Surr: DNOP 1/10/2014 9:52:29 PM75.6-144 %REC 1110 11147

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 1/9/2014 6:54:18 PM1.0 mg/L 208.8 R16005

    Surr: BFB 1/9/2014 6:54:18 PM80.4-118 %REC 20112 R16005

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 1/10/2014 3:15:06 PM10 µg/L 10110 R16018

Toluene 1/10/2014 3:15:06 PM10 µg/L 10ND R16018

Ethylbenzene 1/10/2014 3:15:06 PM10 µg/L 10760 R16018

Xylenes, Total 1/10/2014 3:15:06 PM20 µg/L 10750 R16018

    Surr: 1,2-Dichloroethane-d4 1/10/2014 3:15:06 PM70-130 %REC 1091.9 R16018

    Surr: 4-Bromofluorobenzene 1/10/2014 3:15:06 PM70-130 %REC 1088.3 R16018

    Surr: Dibromofluoromethane 1/10/2014 3:15:06 PM70-130 %REC 10102 R16018

    Surr: Toluene-d8 1/10/2014 3:15:06 PM70-130 %REC 1094.8 R16018

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 1-7-14
Client: Western Refining Southwest, Inc.

16-Jan-14

QC SUMMARY REPORT 1401261WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-11147

Batch ID: 11147

Analysis Date: 1/10/2014Prep Date: 1/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16001

SeqNo: 461457

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 113 75.6 1440.57

Sample ID 1401261-001CMS

Batch ID: 11147

Analysis Date: 1/10/2014Prep Date: 1/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 16001

SeqNo: 461460

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 108 72.1 1560.20 02.7

    Surr: DNOP 0.2500 116 75.6 1440.29

Sample ID 1401261-001CMSD

Batch ID: 11147

Analysis Date: 1/10/2014Prep Date: 1/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 16001

SeqNo: 461461

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 105 72.1 156 200.20 0 2.632.6

    Surr: DNOP 0.2500 116 75.6 144 000.29

Qualifiers:   

Page 4 of 6

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



Project: GAC 1-7-14
Client: Western Refining Southwest, Inc.

16-Jan-14

QC SUMMARY REPORT 1401261WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R16005

Analysis Date: 1/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16005

SeqNo: 461067

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 83.4 80.4 11817

Sample ID 1401261-003BMS

Batch ID: R16005

Analysis Date: 1/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 16005

SeqNo: 461084

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 107 67.7 1281.0 8.80020

    Surr: BFB 400.0 117 80.4 118470

Sample ID 1401261-003BMSD

Batch ID: R16005

Analysis Date: 1/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 16005

SeqNo: 461085

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 104 67.7 128 201.0 8.800 1.4619

    Surr: BFB 400.0 115 80.4 118 00460

Qualifiers:   

Page 5 of 6

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



Project: GAC 1-7-14
Client: Western Refining Southwest, Inc.

16-Jan-14

QC SUMMARY REPORT 1401261WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL rb

Batch ID: R16018

Analysis Date: 1/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 16018

SeqNo: 461501

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 2.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 102 70 13010

    Surr: 4-Bromofluorobenzene 10.00 114 70 13011

    Surr: Dibromofluoromethane 10.00 114 70 13011

    Surr: Toluene-d8 10.00 98.4 70 1309.8

Qualifiers:   

Page 6 of 6

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







February 11, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 2-3-14 OrderNo.: 1402085

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 2/4/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 2-3-14
Client Sample ID: GAC Lead

Collection Date: 2/3/2014 10:25:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1402085-001

Date Reported: 2/11/2014

Analytical Report
Lab Order 1402085

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/4/2014 10:36:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 2/10/2014 1:37:52 PM0.20 mg/L 10.21 11556

Motor Oil Range Organics (MRO) 2/10/2014 1:37:52 PM2.5 mg/L 1ND 11556

    Surr: DNOP 2/10/2014 1:37:52 PM76-161 %REC 1135 11556

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 2/5/2014 3:11:52 PM0.050 mg/L 1ND R16555

    Surr: BFB 2/5/2014 3:11:52 PM80.4-118 %REC 184.8 R16555

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 2/5/2014 2:48:13 PM1.0 µg/L 1ND R16556

Toluene 2/5/2014 2:48:13 PM1.0 µg/L 1ND R16556

Ethylbenzene 2/5/2014 2:48:13 PM1.0 µg/L 1ND R16556

Methyl tert-butyl ether (MTBE) 2/5/2014 2:48:13 PM1.0 µg/L 11.5 R16556

Xylenes, Total 2/5/2014 2:48:13 PM2.0 µg/L 1ND R16556

    Surr: 1,2-Dichloroethane-d4 2/5/2014 2:48:13 PM70-130 %REC 1114 R16556

    Surr: 4-Bromofluorobenzene 2/5/2014 2:48:13 PM70-130 %REC 188.2 R16556

    Surr: Dibromofluoromethane 2/5/2014 2:48:13 PM70-130 %REC 1103 R16556

    Surr: Toluene-d8 2/5/2014 2:48:13 PM70-130 %REC 194.3 R16556

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 2-3-14
Client Sample ID: GAC Inlet

Collection Date: 2/3/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1402085-002

Date Reported: 2/11/2014

Analytical Report
Lab Order 1402085

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/4/2014 10:36:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 2/10/2014 2:44:14 PM0.20 mg/L 13.7 11556

Motor Oil Range Organics (MRO) 2/10/2014 2:44:14 PM2.5 mg/L 1ND 11556

    Surr: DNOP 2/10/2014 2:44:14 PM76-161 %REC 1124 11556

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 2/5/2014 3:42:05 PM1.0 mg/L 208.3 R16555

    Surr: BFB S 2/5/2014 3:42:05 PM80.4-118 %REC 20124 R16555

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 2/5/2014 4:55:30 PM10 µg/L 10140 R16556

Toluene 2/5/2014 4:55:30 PM10 µg/L 10ND R16556

Ethylbenzene 2/5/2014 4:55:30 PM10 µg/L 10870 R16556

Methyl tert-butyl ether (MTBE) 2/5/2014 4:55:30 PM10 µg/L 10ND R16556

Xylenes, Total 2/5/2014 4:55:30 PM20 µg/L 10980 R16556

    Surr: 1,2-Dichloroethane-d4 2/5/2014 4:55:30 PM70-130 %REC 10104 R16556

    Surr: 4-Bromofluorobenzene 2/5/2014 4:55:30 PM70-130 %REC 10105 R16556

    Surr: Dibromofluoromethane 2/5/2014 4:55:30 PM70-130 %REC 1099.4 R16556

    Surr: Toluene-d8 2/5/2014 4:55:30 PM70-130 %REC 10100 R16556

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 2-3-14
Client: Western Refining Southwest, Inc.

11-Feb-14

QC SUMMARY REPORT 1402085WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-11556

Batch ID: 11556

Analysis Date: 2/10/2014Prep Date: 2/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16624

SeqNo: 478958

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 124 76 1610.62

Sample ID 1402085-001BMS

Batch ID: 11556

Analysis Date: 2/10/2014Prep Date: 2/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC Lead RunNo: 16624

SeqNo: 478968

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 131 72.1 1560.20 0.20643.5

    Surr: DNOP 0.2500 133 76 1610.33

Sample ID 1402085-001BMSD

Batch ID: 11556

Analysis Date: 2/10/2014Prep Date: 2/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC Lead RunNo: 16624

SeqNo: 478969

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 132 72.1 156 200.20 0.2064 0.7633.5

    Surr: DNOP 0.2500 134 76 161 000.33

Qualifiers:   

Page 3 of 5

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



Project: GAC 2-3-14
Client: Western Refining Southwest, Inc.

11-Feb-14

QC SUMMARY REPORT 1402085WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R16555

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16555

SeqNo: 476566

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 90.2 80.4 11818

Qualifiers:   

Page 4 of 5

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



Project: GAC 2-3-14
Client: Western Refining Southwest, Inc.

11-Feb-14

QC SUMMARY REPORT 1402085WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R16556

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 16556

SeqNo: 476593

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 2.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 115 70 13012

    Surr: 4-Bromofluorobenzene 10.00 98.8 70 1309.9

    Surr: Dibromofluoromethane 10.00 105 70 13010

    Surr: Toluene-d8 10.00 96.4 70 1309.6

Sample ID 1402085-001ams

Batch ID: R16556

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC Lead RunNo: 16556

SeqNo: 476596

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 111 68.6 1261.0 022

Toluene 20.00 99.6 72.5 1221.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 110 70 13011

    Surr: 4-Bromofluorobenzene 10.00 97.6 70 1309.8

    Surr: Dibromofluoromethane 10.00 85.7 70 1308.6

    Surr: Toluene-d8 10.00 96.1 70 1309.6

Sample ID 1402085-001amsd

Batch ID: R16556

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC Lead RunNo: 16556

SeqNo: 476597

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 98.7 68.6 126 201.0 0 11.620

Toluene 20.00 88.6 72.5 122 201.0 0 11.718

    Surr: 1,2-Dichloroethane-d4 10.00 105 70 130 0010

    Surr: 4-Bromofluorobenzene 10.00 101 70 130 0010

    Surr: Dibromofluoromethane 10.00 86.7 70 130 008.7

    Surr: Toluene-d8 10.00 96.5 70 130 009.6

Qualifiers:   

Page 5 of 5

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







March 13, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 3-3-14 OrderNo.: 1403057

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 3/4/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 3-3-14
Client Sample ID: Lag

Collection Date: 3/3/2014 9:50:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1403057-001

Date Reported: 3/13/2014

Analytical Report
Lab Order 1403057

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 3/4/2014 10:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 3/5/2014 9:42:49 PM0.20 mg/L 1ND 12005

Motor Oil Range Organics (MRO) 3/5/2014 9:42:49 PM2.5 mg/L 1ND 12005

    Surr: DNOP 3/5/2014 9:42:49 PM76-161 %REC 1118 12005

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 3/5/2014 2:37:03 AM0.050 mg/L 1ND R17094

    Surr: BFB 3/5/2014 2:37:03 AM80.4-118 %REC 194.9 R17094

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Toluene 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Ethylbenzene 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Methyl tert-butyl ether (MTBE) 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Xylenes, Total 3/7/2014 4:22:17 PM2.0 µg/L 1ND R17180

    Surr: 1,2-Dichloroethane-d4 3/7/2014 4:22:17 PM70-130 %REC 1102 R17180

    Surr: 4-Bromofluorobenzene 3/7/2014 4:22:17 PM70-130 %REC 1107 R17180

    Surr: Dibromofluoromethane 3/7/2014 4:22:17 PM70-130 %REC 1114 R17180

    Surr: Toluene-d8 3/7/2014 4:22:17 PM70-130 %REC 192.7 R17180

Qualifiers:   

Page 1 of 7

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

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



Project: GAC 3-3-14
Client Sample ID: Lead

Collection Date: 3/3/2014 9:55:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1403057-002

Date Reported: 3/13/2014

Analytical Report
Lab Order 1403057

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 3/4/2014 10:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 3/5/2014 10:48:05 PM0.20 mg/L 1ND 12005

Motor Oil Range Organics (MRO) 3/5/2014 10:48:05 PM2.5 mg/L 1ND 12005

    Surr: DNOP 3/5/2014 10:48:05 PM76-161 %REC 1115 12005

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 3/5/2014 3:07:18 AM0.050 mg/L 1ND R17094

    Surr: BFB 3/5/2014 3:07:18 AM80.4-118 %REC 194.5 R17094

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 3/10/2014 4:31:26 PM1.0 µg/L 1ND R17218

Toluene 3/10/2014 4:31:26 PM1.0 µg/L 1ND R17218

Ethylbenzene 3/10/2014 4:31:26 PM1.0 µg/L 1ND R17218

Methyl tert-butyl ether (MTBE) 3/10/2014 4:31:26 PM1.0 µg/L 11.7 R17218

Xylenes, Total 3/10/2014 4:31:26 PM2.0 µg/L 1ND R17218

    Surr: 1,2-Dichloroethane-d4 3/10/2014 4:31:26 PM70-130 %REC 1101 R17218

    Surr: 4-Bromofluorobenzene 3/10/2014 4:31:26 PM70-130 %REC 1103 R17218

    Surr: Dibromofluoromethane 3/10/2014 4:31:26 PM70-130 %REC 1120 R17218

    Surr: Toluene-d8 3/10/2014 4:31:26 PM70-130 %REC 187.6 R17218

Qualifiers:   

Page 2 of 7

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

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



Project: GAC 3-3-14
Client Sample ID: Inlet

Collection Date: 3/3/2014 9:45:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1403057-003

Date Reported: 3/13/2014

Analytical Report
Lab Order 1403057

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 3/4/2014 10:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 3/5/2014 11:09:57 PM0.20 mg/L 12.7 12005

Motor Oil Range Organics (MRO) 3/5/2014 11:09:57 PM2.5 mg/L 1ND 12005

    Surr: DNOP 3/5/2014 11:09:57 PM76-161 %REC 1112 12005

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 3/5/2014 3:37:29 AM1.0 mg/L 207.9 R17094

    Surr: BFB S 3/5/2014 3:37:29 AM80.4-118 %REC 20122 R17094

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 3/10/2014 6:34:40 PM10 µg/L 10150 R17218

Toluene 3/10/2014 6:34:40 PM10 µg/L 10ND R17218

Ethylbenzene 3/10/2014 6:34:40 PM10 µg/L 10750 R17218

Methyl tert-butyl ether (MTBE) 3/10/2014 6:34:40 PM10 µg/L 10ND R17218

Xylenes, Total 3/10/2014 6:34:40 PM20 µg/L 10830 R17218

    Surr: 1,2-Dichloroethane-d4 3/10/2014 6:34:40 PM70-130 %REC 1095.6 R17218

    Surr: 4-Bromofluorobenzene 3/10/2014 6:34:40 PM70-130 %REC 1098.6 R17218

    Surr: Dibromofluoromethane 3/10/2014 6:34:40 PM70-130 %REC 10111 R17218

    Surr: Toluene-d8 3/10/2014 6:34:40 PM70-130 %REC 1091.0 R17218

Qualifiers:   

Page 3 of 7

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

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12005

Batch ID: 12005

Analysis Date: 3/5/2014Prep Date: 3/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 17113

SeqNo: 492091

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 101 76 1610.50

Sample ID 1403057-001CMS

Batch ID: 12005

Analysis Date: 3/5/2014Prep Date: 3/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17113

SeqNo: 492552

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 125 72.1 1560.20 0.19343.3

    Surr: DNOP 0.2500 110 76 1610.28

Sample ID 1403057-001CMSD

Batch ID: 12005

Analysis Date: 3/5/2014Prep Date: 3/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17113

SeqNo: 492553

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 121 72.1 156 200.20 0.1934 2.453.2

    Surr: DNOP 0.2500 111 76 161 000.28

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R17094

Analysis Date: 3/4/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 17094

SeqNo: 491570

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 96.0 80.4 11819

Qualifiers:   

Page 5 of 7

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R17180

Analysis Date: 3/7/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17180

SeqNo: 494248

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 92.2 70 1309.2

    Surr: 4-Bromofluorobenzene 10.00 101 70 13010

    Surr: Dibromofluoromethane 10.00 102 70 13010

    Surr: Toluene-d8 10.00 93.0 70 1309.3

Sample ID 5ml rb

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17218

SeqNo: 495668

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 99.8 70 13010

    Surr: 4-Bromofluorobenzene 10.00 105 70 13011

    Surr: Dibromofluoromethane 10.00 109 70 13011

    Surr: Toluene-d8 10.00 90.7 70 1309.1

Sample ID 1403057-001ams

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17218

SeqNo: 495670

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 110 70 1301.0 022

Toluene 20.00 86.4 67.5 1231.0 017

    Surr: 1,2-Dichloroethane-d4 10.00 102 70 13010

    Surr: 4-Bromofluorobenzene 10.00 104 70 13010

    Surr: Dibromofluoromethane 10.00 91.1 70 1309.1

    Surr: Toluene-d8 10.00 94.2 70 1309.4

Qualifiers:   

Page 6 of 7

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1403057-001amsd

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17218

SeqNo: 495671

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 103 70 130 201.0 0 3.4821

Toluene 20.00 80.4 67.5 123 201.0 0 12.416

    Surr: 1,2-Dichloroethane-d4 10.00 102 70 130 0010

    Surr: 4-Bromofluorobenzene 10.00 101 70 130 0010

    Surr: Dibromofluoromethane 10.00 98.0 70 130 009.8

    Surr: Toluene-d8 10.00 96.3 70 130 009.6

Sample ID 1403057-002ams

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 17218

SeqNo: 495673

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 107 70 1301.0 021

Toluene 20.00 88.5 67.5 1231.0 018

    Surr: 1,2-Dichloroethane-d4 10.00 95.4 70 1309.5

    Surr: 4-Bromofluorobenzene 10.00 105 70 13011

    Surr: Dibromofluoromethane 10.00 90.4 70 1309.0

    Surr: Toluene-d8 10.00 91.6 70 1309.2

Sample ID 1403057-002amsd

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 17218

SeqNo: 495674

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 108 70 130 201.0 0 0.40922

Toluene 20.00 90.7 67.5 123 201.0 0 2.3918

    Surr: 1,2-Dichloroethane-d4 10.00 99.2 70 130 009.9

    Surr: 4-Bromofluorobenzene 10.00 102 70 130 0010

    Surr: Dibromofluoromethane 10.00 88.8 70 130 008.9

    Surr: Toluene-d8 10.00 92.6 70 130 009.3

Qualifiers:   

Page 7 of 7

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







April 24, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 4-7-14 OrderNo.: 1404320

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 4/8/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 4-7-14
CLIENT: Western Refining Southwest, Inc.

Lab SampleID Client Sample ID Tag No Date ReceivedDate Collected

24-Apr-14

Workorder
Sample Summary

1404320WO#:

Matrix

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

1404320-001 Lag 4/7/2014 10:30:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-001 Lag 4/7/2014 10:30:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-001 Lag 4/7/2014 10:30:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-002 Lead 4/7/2014 10:40:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-002 Lead 4/7/2014 10:40:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-002 Lead 4/7/2014 10:40:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-003 Inlet 4/7/2014 10:50:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-003 Inlet 4/7/2014 10:50:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-003 Inlet 4/7/2014 10:50:00 AM 4/8/2014 9:55:00 AM Aqueous

Page 1 of 8

http://www.hallenvironmental.com


Project: GAC 4-7-14
Client Sample ID: Lag

Collection Date: 4/7/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404320-001

Date Reported: 4/24/2014

Analytical Report
Lab Order 1404320

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/8/2014 9:55:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/9/2014 11:29:46 AM0.20 mg/L 1ND 12588

Motor Oil Range Organics (MRO) 4/9/2014 11:29:46 AM2.5 mg/L 1ND 12588

    Surr: DNOP 4/9/2014 11:29:46 AM76-161 %REC 1140 12588

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Toluene 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Ethylbenzene 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Methyl tert-butyl ether (MTBE) 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Xylenes, Total 4/9/2014 1:49:28 PM2.0 µg/L 1ND R17896

    Surr: 1,2-Dichloroethane-d4 4/9/2014 1:49:28 PM70-130 %REC 193.5 R17896

    Surr: 4-Bromofluorobenzene 4/9/2014 1:49:28 PM70-130 %REC 193.8 R17896

    Surr: Dibromofluoromethane 4/9/2014 1:49:28 PM70-130 %REC 196.6 R17896

    Surr: Toluene-d8 4/9/2014 1:49:28 PM70-130 %REC 193.2 R17896

EPA METHOD 8015D: GASOLINE RANGE Analyst: cadg

Gasoline Range Organics (GRO) 4/16/2014 12:05:04 PM0.050 mg/L 10.14 R18044

    Surr: BFB 4/16/2014 12:05:04 PM70-130 %REC 196.0 R18044

Qualifiers:   

Page 2 of 8

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

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



Project: GAC 4-7-14
Client Sample ID: Lead

Collection Date: 4/7/2014 10:40:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404320-002

Date Reported: 4/24/2014

Analytical Report
Lab Order 1404320

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/8/2014 9:55:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/9/2014 12:36:16 PM0.20 mg/L 1ND 12588

Motor Oil Range Organics (MRO) 4/9/2014 12:36:16 PM2.5 mg/L 1ND 12588

    Surr: DNOP 4/9/2014 12:36:16 PM76-161 %REC 1113 12588

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/9/2014 3:41:14 PM1.0 µg/L 1ND R17896

Toluene 4/9/2014 3:41:14 PM1.0 µg/L 1ND R17896

Ethylbenzene 4/9/2014 3:41:14 PM1.0 µg/L 1ND R17896

Methyl tert-butyl ether (MTBE) 4/9/2014 3:41:14 PM1.0 µg/L 11.1 R17896

Xylenes, Total 4/9/2014 3:41:14 PM2.0 µg/L 1ND R17896

    Surr: 1,2-Dichloroethane-d4 4/9/2014 3:41:14 PM70-130 %REC 196.3 R17896

    Surr: 4-Bromofluorobenzene 4/9/2014 3:41:14 PM70-130 %REC 192.1 R17896

    Surr: Dibromofluoromethane 4/9/2014 3:41:14 PM70-130 %REC 195.9 R17896

    Surr: Toluene-d8 4/9/2014 3:41:14 PM70-130 %REC 193.2 R17896

EPA METHOD 8015D: GASOLINE RANGE Analyst: cadg

Gasoline Range Organics (GRO) 4/16/2014 1:31:21 PM0.050 mg/L 10.088 R18044

    Surr: BFB 4/16/2014 1:31:21 PM70-130 %REC 194.2 R18044

Qualifiers:   

Page 3 of 8

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

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



Project: GAC 4-7-14
Client Sample ID: Inlet

Collection Date: 4/7/2014 10:50:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404320-003

Date Reported: 4/24/2014

Analytical Report
Lab Order 1404320

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/8/2014 9:55:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/9/2014 12:58:20 PM0.20 mg/L 12.9 12588

Motor Oil Range Organics (MRO) 4/9/2014 12:58:20 PM2.5 mg/L 1ND 12588

    Surr: DNOP 4/9/2014 12:58:20 PM76-161 %REC 1118 12588

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/9/2014 4:09:13 PM10 µg/L 10110 R17896

Toluene 4/9/2014 4:09:13 PM10 µg/L 10ND R17896

Ethylbenzene 4/10/2014 4:34:30 PM100 µg/L 1001000 R17924

Methyl tert-butyl ether (MTBE) 4/9/2014 4:09:13 PM10 µg/L 10ND R17896

Xylenes, Total 4/10/2014 4:34:30 PM200 µg/L 1002700 R17924

    Surr: 1,2-Dichloroethane-d4 4/9/2014 4:09:13 PM70-130 %REC 1092.0 R17896

    Surr: 4-Bromofluorobenzene 4/9/2014 4:09:13 PM70-130 %REC 1099.0 R17896

    Surr: Dibromofluoromethane 4/9/2014 4:09:13 PM70-130 %REC 1095.5 R17896

    Surr: Toluene-d8 4/9/2014 4:09:13 PM70-130 %REC 1092.1 R17896

EPA METHOD 8015D: GASOLINE RANGE Analyst: cadg

Gasoline Range Organics (GRO) 4/16/2014 2:00:07 PM2.5 mg/L 5017 R18044

    Surr: BFB 4/16/2014 2:00:07 PM70-130 %REC 5096.4 R18044

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

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12588

Batch ID: 12588

Analysis Date: 4/9/2014Prep Date: 4/8/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 17871

SeqNo: 515440

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 121 76 1610.60

Sample ID 1404320-001CMS

Batch ID: 12588

Analysis Date: 4/9/2014Prep Date: 4/8/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17871

SeqNo: 515604

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 131 72.1 1560.20 03.3

    Surr: DNOP 0.2500 128 76 1610.32

Sample ID 1404320-001CMSD

Batch ID: 12588

Analysis Date: 4/9/2014Prep Date: 4/8/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17871

SeqNo: 515605

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 139 72.1 156 200.20 0 6.133.5

    Surr: DNOP 0.2500 133 76 161 000.33

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R17896

Analysis Date: 4/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17896

SeqNo: 516213

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 93.4 70 1309.3

    Surr: 4-Bromofluorobenzene 10.00 95.5 70 1309.5

    Surr: Dibromofluoromethane 10.00 97.1 70 1309.7

    Surr: Toluene-d8 10.00 93.5 70 1309.4

Sample ID 1404320-001a ms

Batch ID: R17896

Analysis Date: 4/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17896

SeqNo: 516220

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 94.4 70 1301.0 019

Toluene 20.00 96.1 67.5 1231.0 019

    Surr: 1,2-Dichloroethane-d4 10.00 93.3 70 1309.3

    Surr: 4-Bromofluorobenzene 10.00 94.9 70 1309.5

    Surr: Dibromofluoromethane 10.00 96.7 70 1309.7

    Surr: Toluene-d8 10.00 94.4 70 1309.4

Sample ID 1404320-001a msd

Batch ID: R17896

Analysis Date: 4/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17896

SeqNo: 516221

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 92.9 70 130 201.0 0 1.5419

Toluene 20.00 93.2 67.5 123 201.0 0 3.0619

    Surr: 1,2-Dichloroethane-d4 10.00 94.8 70 130 009.5

    Surr: 4-Bromofluorobenzene 10.00 95.7 70 130 009.6

    Surr: Dibromofluoromethane 10.00 95.3 70 130 009.5

    Surr: Toluene-d8 10.00 92.5 70 130 009.3

Sample ID 5mL-rb

Batch ID: R17924

Analysis Date: 4/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17924

SeqNo: 517155

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Ethylbenzene 1.0ND

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R17924

Analysis Date: 4/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17924

SeqNo: 517155

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 90.4 70 1309.0

    Surr: 4-Bromofluorobenzene 10.00 94.9 70 1309.5

    Surr: Dibromofluoromethane 10.00 97.1 70 1309.7

    Surr: Toluene-d8 10.00 92.0 70 1309.2

Qualifiers:   

Page 7 of 8

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL rb

Batch ID: R18044

Analysis Date: 4/16/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18044

SeqNo: 520568

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 10.00 96.0 70 1309.6

Sample ID 1404320-003b ms

Batch ID: R18044

Analysis Date: 4/16/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 18044

SeqNo: 520574

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 87.8 70 1302.5 16.7839

    Surr: BFB 500.0 100 70 130500

Sample ID 1404320-003b msd

Batch ID: R18044

Analysis Date: 4/16/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 18044

SeqNo: 520575

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 84.2 70 130 202.5 16.78 2.3038

    Surr: BFB 500.0 101 70 130 00500

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







May 14, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 5-8-14 OrderNo.: 1405367

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 5/8/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 5-8-14
Client Sample ID: GAC-Lag

Collection Date: 5/8/2014 8:50:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1405367-001

Date Reported: 5/14/2014

Analytical Report
Lab Order 1405367

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/8/2014 3:00:00 PM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 5/12/2014 11:52:51 AM0.20 mg/L 1ND 13081

Motor Oil Range Organics (MRO) 5/12/2014 11:52:51 AM2.5 mg/L 1ND 13081

    Surr: DNOP 5/12/2014 11:52:51 AM76-161 %REC 1127 13081

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 5/9/2014 6:29:13 PM0.050 mg/L 1ND R18519

    Surr: BFB 5/9/2014 6:29:13 PM80.4-118 %REC 190.4 R18519

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 5/12/2014 2:10:52 PM1.0 µg/L 1ND R18547

Toluene 5/12/2014 2:10:52 PM1.0 µg/L 1ND R18547

Ethylbenzene 5/12/2014 2:10:52 PM1.0 µg/L 1ND R18547

Xylenes, Total 5/12/2014 2:10:52 PM2.0 µg/L 1ND R18547

    Surr: 1,2-Dichloroethane-d4 5/12/2014 2:10:52 PM70-130 %REC 198.2 R18547

    Surr: 4-Bromofluorobenzene 5/12/2014 2:10:52 PM70-130 %REC 198.9 R18547

    Surr: Dibromofluoromethane 5/12/2014 2:10:52 PM70-130 %REC 1102 R18547

    Surr: Toluene-d8 5/12/2014 2:10:52 PM70-130 %REC 1104 R18547

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

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



Project: GAC 5-8-14
Client Sample ID: GAC-Lead

Collection Date: 5/8/2014 9:10:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1405367-002

Date Reported: 5/14/2014

Analytical Report
Lab Order 1405367

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/8/2014 3:00:00 PM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 5/12/2014 1:25:01 PM0.20 mg/L 1ND 13081

Motor Oil Range Organics (MRO) 5/12/2014 1:25:01 PM2.5 mg/L 1ND 13081

    Surr: DNOP S 5/12/2014 1:25:01 PM76-161 %REC 1178 13081

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 5/9/2014 6:59:16 PM0.050 mg/L 1ND R18519

    Surr: BFB 5/9/2014 6:59:16 PM80.4-118 %REC 189.9 R18519

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 5/12/2014 3:37:11 PM1.0 µg/L 1ND R18547

Toluene 5/12/2014 3:37:11 PM1.0 µg/L 1ND R18547

Ethylbenzene 5/12/2014 3:37:11 PM1.0 µg/L 1ND R18547

Xylenes, Total 5/12/2014 3:37:11 PM2.0 µg/L 1ND R18547

    Surr: 1,2-Dichloroethane-d4 5/12/2014 3:37:11 PM70-130 %REC 198.7 R18547

    Surr: 4-Bromofluorobenzene 5/12/2014 3:37:11 PM70-130 %REC 197.6 R18547

    Surr: Dibromofluoromethane 5/12/2014 3:37:11 PM70-130 %REC 1103 R18547

    Surr: Toluene-d8 5/12/2014 3:37:11 PM70-130 %REC 1105 R18547

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

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



Project: GAC 5-8-14
Client Sample ID: GAC-Inlet

Collection Date: 5/8/2014 9:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1405367-003

Date Reported: 5/14/2014

Analytical Report
Lab Order 1405367

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/8/2014 3:00:00 PM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 5/12/2014 1:55:38 PM0.20 mg/L 11.7 13081

Motor Oil Range Organics (MRO) 5/12/2014 1:55:38 PM2.5 mg/L 1ND 13081

    Surr: DNOP 5/12/2014 1:55:38 PM76-161 %REC 1159 13081

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 5/9/2014 7:29:19 PM2.5 mg/L 507.1 R18519

    Surr: BFB 5/9/2014 7:29:19 PM80.4-118 %REC 5090.3 R18519

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 5/12/2014 4:05:56 PM20 µg/L 2023 R18547

Toluene 5/12/2014 4:05:56 PM20 µg/L 20ND R18547

Ethylbenzene 5/12/2014 4:05:56 PM20 µg/L 20700 R18547

Xylenes, Total 5/12/2014 4:05:56 PM40 µg/L 201000 R18547

    Surr: 1,2-Dichloroethane-d4 5/12/2014 4:05:56 PM70-130 %REC 2096.6 R18547

    Surr: 4-Bromofluorobenzene 5/12/2014 4:05:56 PM70-130 %REC 2089.0 R18547

    Surr: Dibromofluoromethane 5/12/2014 4:05:56 PM70-130 %REC 20102 R18547

    Surr: Toluene-d8 5/12/2014 4:05:56 PM70-130 %REC 20101 R18547

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 5-8-14
Client: Western Refining Southwest, Inc.

14-May-14

QC SUMMARY REPORT 1405367WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-13081

Batch ID: 13081

Analysis Date: 5/12/2014Prep Date: 5/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18530

SeqNo: 535430

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 127 76 1610.64

Sample ID 1405367-001CMSD

Batch ID: 13081

Analysis Date: 5/12/2014Prep Date: 5/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 18530

SeqNo: 535750

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 140 72.1 156 200.20 0 8.053.5

    Surr: DNOP 0.2500 137 76 161 000.34

Sample ID 1405367-001CMS

Batch ID: 13081

Analysis Date: 5/12/2014Prep Date: 5/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 18530

SeqNo: 535968

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 152 72.1 1560.20 03.8

    Surr: DNOP 0.2500 143 76 1610.36

Qualifiers:   

Page 4 of 6

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



Project: GAC 5-8-14
Client: Western Refining Southwest, Inc.

14-May-14

QC SUMMARY REPORT 1405367WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R18519

Analysis Date: 5/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18519

SeqNo: 534572

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 89.6 80.4 11818

Sample ID 1405367-003BMS

Batch ID: R18519

Analysis Date: 5/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 18519

SeqNo: 534590

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 98.5 79 1212.5 7.12032

    Surr: BFB 1000 102 80.4 1181000

Sample ID 1405367-003BMSD

Batch ID: R18519

Analysis Date: 5/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 18519

SeqNo: 534591

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 92.5 79 121 202.5 7.120 4.8130

    Surr: BFB 1000 103 80.4 118 001000

Qualifiers:   

Page 5 of 6

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



Project: GAC 5-8-14
Client: Western Refining Southwest, Inc.

14-May-14

QC SUMMARY REPORT 1405367WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL rb

Batch ID: R18547

Analysis Date: 5/12/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 18547

SeqNo: 535867

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 96.5 70 1309.6

    Surr: 4-Bromofluorobenzene 10.00 98.6 70 1309.9

    Surr: Dibromofluoromethane 10.00 101 70 13010

    Surr: Toluene-d8 10.00 107 70 13011

Sample ID 1405367-001a ms

Batch ID: R18547

Analysis Date: 5/12/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Lag RunNo: 18547

SeqNo: 535870

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 102 70 1301.0 020

Toluene 20.00 103 67.5 1231.0 021

    Surr: 1,2-Dichloroethane-d4 10.00 98.6 70 1309.9

    Surr: 4-Bromofluorobenzene 10.00 96.1 70 1309.6

    Surr: Dibromofluoromethane 10.00 99.2 70 1309.9

    Surr: Toluene-d8 10.00 101 70 13010

Sample ID 1405367-001a msd

Batch ID: R18547

Analysis Date: 5/12/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Lag RunNo: 18547

SeqNo: 535871

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 100 70 130 201.0 0 1.8120

Toluene 20.00 99.8 67.5 123 201.0 0 3.2120

    Surr: 1,2-Dichloroethane-d4 10.00 99.1 70 130 009.9

    Surr: 4-Bromofluorobenzene 10.00 95.5 70 130 009.5

    Surr: Dibromofluoromethane 10.00 103 70 130 0010

    Surr: Toluene-d8 10.00 104 70 130 0010

Qualifiers:   

Page 6 of 6

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







June 17, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 6-5-14 OrderNo.: 1406316

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 6/6/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 6-5-14
Client Sample ID: GAC - Lag

Collection Date: 6/5/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1406316-001

Date Reported: 6/17/2014

Analytical Report
Lab Order 1406316

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 6/6/2014 10:09:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 6/10/2014 9:31:11 PM0.20 mg/L 1ND 13569

Motor Oil Range Organics (MRO) 6/10/2014 9:31:11 PM2.5 mg/L 1ND 13569

    Surr: DNOP 6/10/2014 9:31:11 PM76-161 %REC 1125 13569

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 6/9/2014 4:59:40 PM0.050 mg/L 1ND R19139

    Surr: BFB 6/9/2014 4:59:40 PM70.9-130 %REC 197.4 R19139

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Toluene 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Ethylbenzene 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Methyl tert-butyl ether (MTBE) 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Xylenes, Total 6/6/2014 4:48:19 PM2.0 µg/L 1ND R19118

    Surr: 1,2-Dichloroethane-d4 6/6/2014 4:48:19 PM70-130 %REC 193.9 R19118

    Surr: 4-Bromofluorobenzene 6/6/2014 4:48:19 PM70-130 %REC 183.7 R19118

    Surr: Dibromofluoromethane 6/6/2014 4:48:19 PM70-130 %REC 190.2 R19118

    Surr: Toluene-d8 6/6/2014 4:48:19 PM70-130 %REC 195.2 R19118

Qualifiers:   

Page 1 of 6

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

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



Project: GAC 6-5-14
Client Sample ID: GAC - Lead

Collection Date: 6/5/2014 10:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1406316-002

Date Reported: 6/17/2014

Analytical Report
Lab Order 1406316

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 6/6/2014 10:09:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 6/10/2014 7:12:59 AM0.20 mg/L 1ND 13569

Motor Oil Range Organics (MRO) 6/10/2014 7:12:59 AM2.5 mg/L 1ND 13569

    Surr: DNOP 6/10/2014 7:12:59 AM76-161 %REC 1147 13569

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 6/9/2014 5:29:51 PM0.050 mg/L 1ND R19139

    Surr: BFB 6/9/2014 5:29:51 PM70.9-130 %REC 193.3 R19139

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Toluene 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Ethylbenzene 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Methyl tert-butyl ether (MTBE) 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Xylenes, Total 6/6/2014 5:17:55 PM2.0 µg/L 1ND R19118

    Surr: 1,2-Dichloroethane-d4 6/6/2014 5:17:55 PM70-130 %REC 1103 R19118

    Surr: 4-Bromofluorobenzene 6/6/2014 5:17:55 PM70-130 %REC 186.2 R19118

    Surr: Dibromofluoromethane 6/6/2014 5:17:55 PM70-130 %REC 198.3 R19118

    Surr: Toluene-d8 6/6/2014 5:17:55 PM70-130 %REC 196.4 R19118

Qualifiers:   

Page 2 of 6

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

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



Project: GAC 6-5-14
Client Sample ID: GAC - inlet

Collection Date: 6/5/2014 10:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1406316-003

Date Reported: 6/17/2014

Analytical Report
Lab Order 1406316

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 6/6/2014 10:09:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 6/10/2014 10:35:46 PM0.20 mg/L 13.1 13569

Motor Oil Range Organics (MRO) 6/10/2014 10:35:46 PM2.5 mg/L 1ND 13569

    Surr: DNOP 6/10/2014 10:35:46 PM76-161 %REC 1126 13569

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) P 6/9/2014 5:59:59 PM1.0 mg/L 209.5 R19139

    Surr: BFB P 6/9/2014 5:59:59 PM70.9-130 %REC 20127 R19139

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 6/6/2014 5:47:29 PM20 µg/L 20170 R19118

Toluene 6/6/2014 5:47:29 PM20 µg/L 20ND R19118

Ethylbenzene 6/6/2014 5:47:29 PM20 µg/L 20760 R19118

Methyl tert-butyl ether (MTBE) 6/6/2014 5:47:29 PM20 µg/L 20ND R19118

Xylenes, Total 6/6/2014 5:47:29 PM40 µg/L 201500 R19118

    Surr: 1,2-Dichloroethane-d4 6/6/2014 5:47:29 PM70-130 %REC 2099.0 R19118

    Surr: 4-Bromofluorobenzene 6/6/2014 5:47:29 PM70-130 %REC 2092.9 R19118

    Surr: Dibromofluoromethane 6/6/2014 5:47:29 PM70-130 %REC 2092.0 R19118

    Surr: Toluene-d8 6/6/2014 5:47:29 PM70-130 %REC 2094.6 R19118

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 6-5-14
Client: Western Refining Southwest, Inc.

17-Jun-14

QC SUMMARY REPORT 1406316WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-13569

Batch ID: 13569

Analysis Date: 6/10/2014Prep Date: 6/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19122

SeqNo: 553201

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 170 76 161 S0.85

Sample ID 1406316-001CMS

Batch ID: 13569

Analysis Date: 6/10/2014Prep Date: 6/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - Lag RunNo: 19152

SeqNo: 554446

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 134 64.4 1780.20 03.4

    Surr: DNOP 0.2500 121 76 1610.30

Sample ID 1406316-001CMSD

Batch ID: 13569

Analysis Date: 6/10/2014Prep Date: 6/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - Lag RunNo: 19152

SeqNo: 554448

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 148 64.4 178 200.20 0 9.343.7

    Surr: DNOP 0.2500 134 76 161 000.34

Qualifiers:   

Page 4 of 6

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



Project: GAC 6-5-14
Client: Western Refining Southwest, Inc.

17-Jun-14

QC SUMMARY REPORT 1406316WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R19139

Analysis Date: 6/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19139

SeqNo: 553037

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 93.7 70.9 13019

Sample ID 1406316-003BMS

Batch ID: R19139

Analysis Date: 6/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - inlet RunNo: 19139

SeqNo: 553053

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 115 79 1211.0 9.50821

    Surr: BFB 400.0 137 70.9 130 S550

Sample ID 1406316-003BMSD

Batch ID: R19139

Analysis Date: 6/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - inlet RunNo: 19139

SeqNo: 553054

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 101 79 121 201.0 9.508 7.0920

    Surr: BFB 400.0 130 70.9 130 00520

Qualifiers:   

Page 5 of 6

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



Project: GAC 6-5-14
Client: Western Refining Southwest, Inc.

17-Jun-14

QC SUMMARY REPORT 1406316WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R19118

Analysis Date: 6/6/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 19118

SeqNo: 552734

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 89.7 70 1309.0

    Surr: 4-Bromofluorobenzene 10.00 85.9 70 1308.6

    Surr: Dibromofluoromethane 10.00 89.3 70 1308.9

    Surr: Toluene-d8 10.00 105 70 13011

Qualifiers:   

Page 6 of 6

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







July 15, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 3rd QTR OrderNo.: 1407096

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 7/2/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 3rd QTR
Client Sample ID: Gac-Lag

Collection Date: 7/1/2014 11:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1407096-001

Date Reported: 7/15/2014

Analytical Report
Lab Order 1407096

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/2/2014 9:45:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 7/2/2014 11:59:42 PM0.20 mg/L 1ND 14040

Motor Oil Range Organics (MRO) 7/2/2014 11:59:42 PM2.5 mg/L 1ND 14040

    Surr: DNOP 7/2/2014 11:59:42 PM76-161 %REC 1100 14040

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 7/3/2014 11:47:28 AM0.050 mg/L 1ND R19692

    Surr: BFB 7/3/2014 11:47:28 AM70.9-130 %REC 196.9 R19692

EPA METHOD 8260B:  VOLATILES Analyst: DJF

Benzene 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Toluene 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Ethylbenzene 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Methyl tert-butyl ether (MTBE) 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Xylenes, Total 7/9/2014 3:23:52 AM1.5 µg/L 1ND R19752

    Surr: 1,2-Dichloroethane-d4 7/9/2014 3:23:52 AM70-130 %REC 194.1 R19752

    Surr: 4-Bromofluorobenzene 7/9/2014 3:23:52 AM70-130 %REC 188.3 R19752

    Surr: Dibromofluoromethane 7/9/2014 3:23:52 AM70-130 %REC 190.1 R19752

    Surr: Toluene-d8 7/9/2014 3:23:52 AM70-130 %REC 1108 R19752

Qualifiers:   

Page 1 of 7

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

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



Project: GAC 3rd QTR
Client Sample ID: GAC-Lead

Collection Date: 7/1/2014 11:10:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1407096-002

Date Reported: 7/15/2014

Analytical Report
Lab Order 1407096

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/2/2014 9:45:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 7/3/2014 1:31:03 AM0.20 mg/L 1ND 14040

Motor Oil Range Organics (MRO) 7/3/2014 1:31:03 AM2.5 mg/L 1ND 14040

    Surr: DNOP 7/3/2014 1:31:03 AM76-161 %REC 1107 14040

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 7/3/2014 12:17:38 PM0.050 mg/L 1ND R19692

    Surr: BFB 7/3/2014 12:17:38 PM70.9-130 %REC 197.2 R19692

EPA METHOD 8260B:  VOLATILES Analyst: DJF

Benzene 7/9/2014 5:21:47 AM1.0 µg/L 1ND R19752

Toluene 7/9/2014 5:21:47 AM1.0 µg/L 1ND R19752

Ethylbenzene 7/9/2014 5:21:47 AM1.0 µg/L 1ND R19752

Methyl tert-butyl ether (MTBE) 7/9/2014 5:21:47 AM1.0 µg/L 11.1 R19752

Xylenes, Total 7/9/2014 5:21:47 AM1.5 µg/L 1ND R19752

    Surr: 1,2-Dichloroethane-d4 7/9/2014 5:21:47 AM70-130 %REC 192.3 R19752

    Surr: 4-Bromofluorobenzene 7/9/2014 5:21:47 AM70-130 %REC 195.0 R19752

    Surr: Dibromofluoromethane 7/9/2014 5:21:47 AM70-130 %REC 192.1 R19752

    Surr: Toluene-d8 7/9/2014 5:21:47 AM70-130 %REC 1110 R19752

Qualifiers:   

Page 2 of 7

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

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



Project: GAC 3rd QTR
Client Sample ID: GAC-Inlet

Collection Date: 7/1/2014 11:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1407096-003

Date Reported: 7/15/2014

Analytical Report
Lab Order 1407096

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/2/2014 9:45:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 7/3/2014 2:01:26 AM0.20 mg/L 12.0 14040

Motor Oil Range Organics (MRO) 7/3/2014 2:01:26 AM2.5 mg/L 1ND 14040

    Surr: DNOP 7/3/2014 2:01:26 AM76-161 %REC 1114 14040

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 7/3/2014 12:47:44 PM1.0 mg/L 207.0 R19692

    Surr: BFB 7/3/2014 12:47:44 PM70.9-130 %REC 20119 R19692

EPA METHOD 8260B:  VOLATILES Analyst: DJF

Benzene 7/9/2014 5:51:12 AM10 µg/L 1099 R19752

Toluene 7/9/2014 5:51:12 AM10 µg/L 10ND R19752

Ethylbenzene 7/9/2014 5:51:12 AM10 µg/L 10710 R19752

Methyl tert-butyl ether (MTBE) 7/9/2014 5:51:12 AM10 µg/L 10ND R19752

Xylenes, Total 7/9/2014 5:51:12 AM15 µg/L 10890 R19752

    Surr: 1,2-Dichloroethane-d4 7/9/2014 5:51:12 AM70-130 %REC 1092.0 R19752

    Surr: 4-Bromofluorobenzene 7/9/2014 5:51:12 AM70-130 %REC 1090.6 R19752

    Surr: Dibromofluoromethane 7/9/2014 5:51:12 AM70-130 %REC 1088.6 R19752

    Surr: Toluene-d8 7/9/2014 5:51:12 AM70-130 %REC 10102 R19752

Qualifiers:   

Page 3 of 7

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

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-14040

Batch ID: 14040

Analysis Date: 7/2/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19624

SeqNo: 569973

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 112 76 1610.56

Sample ID LCS-14040

Batch ID: 14040

Analysis Date: 7/2/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 19624

SeqNo: 569974

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 119 65.8 1620.20 03.0

    Surr: DNOP 0.2500 101 76 1610.25

Sample ID 1407096-001CMS

Batch ID: 14040

Analysis Date: 7/3/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Gac-Lag RunNo: 19624

SeqNo: 569978

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 133 64.4 1780.20 03.3

    Surr: DNOP 0.2500 102 76 1610.25

Sample ID 1407096-001CMSD

Batch ID: 14040

Analysis Date: 7/3/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Gac-Lag RunNo: 19624

SeqNo: 569979

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 137 64.4 178 200.20 0 3.233.4

    Surr: DNOP 0.2500 101 76 161 000.25

Qualifiers:   

Page 4 of 7

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19692

SeqNo: 571840

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 94.5 70.9 13019

Sample ID 2.5UG GRO LCS

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 19692

SeqNo: 571841

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.5000 104 80 1200.050 00.52

    Surr: BFB 20.00 107 70.9 13021

Sample ID 1407096-003BMS

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 19692

SeqNo: 571845

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 112 79 1211.0 7.02818

    Surr: BFB 400.0 130 70.9 130520

Sample ID 1407096-003BMSD

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 19692

SeqNo: 571846

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 107 79 121 201.0 7.028 2.9018

    Surr: BFB 400.0 129 70.9 130 00510

Qualifiers:   

Page 5 of 7

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 19752

SeqNo: 573800

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 87.8 70 1308.8

    Surr: 4-Bromofluorobenzene 10.00 91.1 70 1309.1

    Surr: Dibromofluoromethane 10.00 83.7 70 1308.4

    Surr: Toluene-d8 10.00 107 70 13011

Sample ID 100ng lcs

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 19752

SeqNo: 573802

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 99.1 70 1301.0 020

Toluene 20.00 105 80 1201.0 021

    Surr: 1,2-Dichloroethane-d4 10.00 89.8 70 1309.0

    Surr: 4-Bromofluorobenzene 10.00 100 70 13010

    Surr: Dibromofluoromethane 10.00 90.4 70 1309.0

    Surr: Toluene-d8 10.00 103 70 13010

Sample ID b4

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 19752

SeqNo: 573828

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 88.1 70 1308.8

    Surr: 4-Bromofluorobenzene 10.00 91.3 70 1309.1

    Surr: Dibromofluoromethane 10.00 89.7 70 1309.0

    Surr: Toluene-d8 10.00 105 70 13011

Qualifiers:   

Page 6 of 7

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 100ng lcs2

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 19752

SeqNo: 573829

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 102 70 1301.0 020

Toluene 20.00 96.4 80 1201.0 019

    Surr: 1,2-Dichloroethane-d4 10.00 87.3 70 1308.7

    Surr: 4-Bromofluorobenzene 10.00 89.4 70 1308.9

    Surr: Dibromofluoromethane 10.00 84.6 70 1308.5

    Surr: Toluene-d8 10.00 98.5 70 1309.8

Sample ID 1407096-001ams2

Batch ID: R19752

Analysis Date: 7/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Gac-Lag RunNo: 19752

SeqNo: 573831

MSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 104 70 1301.0 021

Toluene 20.00 102 67.5 1231.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 94.9 70 1309.5

    Surr: 4-Bromofluorobenzene 10.00 90.7 70 1309.1

    Surr: Dibromofluoromethane 10.00 91.5 70 1309.2

    Surr: Toluene-d8 10.00 107 70 13011

Sample ID 1407096-001amsd2

Batch ID: R19752

Analysis Date: 7/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Gac-Lag RunNo: 19752

SeqNo: 573832

MSDSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 106 70 130 201.0 0 1.6121

Toluene 20.00 97.0 67.5 123 201.0 0 5.2419

    Surr: 1,2-Dichloroethane-d4 10.00 99.5 70 130 0010

    Surr: 4-Bromofluorobenzene 10.00 89.3 70 130 008.9

    Surr: Dibromofluoromethane 10.00 95.7 70 130 009.6

    Surr: Toluene-d8 10.00 102 70 130 0010

Qualifiers:   

Page 7 of 7

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







August 14, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 8-4-14 OrderNo.: 1408179

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 8/5/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 8-4-14
Client Sample ID: GAC-Lead

Collection Date: 8/4/2014 10:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1408179-001

Date Reported: 8/14/2014

Analytical Report
Lab Order 1408179

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/5/2014 8:10:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 8/7/2014 1:40:39 AM0.20 mg/L 1ND 14574

Motor Oil Range Organics (MRO) 8/7/2014 1:40:39 AM2.5 mg/L 1ND 14574

    Surr: DNOP 8/7/2014 1:40:39 AM75.2-161 %REC 1112 14574

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 8/6/2014 3:48:55 AM0.050 mg/L 1ND R20387

    Surr: BFB 8/6/2014 3:48:55 AM70.9-130 %REC 186.4 R20387

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Toluene 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Ethylbenzene 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Methyl tert-butyl ether (MTBE) 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Xylenes, Total 8/7/2014 7:56:26 PM1.5 µg/L 1ND R20435

    Surr: 1,2-Dichloroethane-d4 8/7/2014 7:56:26 PM70-130 %REC 194.8 R20435

    Surr: 4-Bromofluorobenzene 8/7/2014 7:56:26 PM70-130 %REC 186.3 R20435

    Surr: Dibromofluoromethane 8/7/2014 7:56:26 PM70-130 %REC 193.8 R20435

    Surr: Toluene-d8 8/7/2014 7:56:26 PM70-130 %REC 198.3 R20435

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 8-4-14
Client Sample ID: GAC-inlet

Collection Date: 8/4/2014 10:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1408179-002

Date Reported: 8/14/2014

Analytical Report
Lab Order 1408179

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/5/2014 8:10:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 8/7/2014 2:11:26 AM0.20 mg/L 12.4 14574

Motor Oil Range Organics (MRO) 8/7/2014 2:11:26 AM2.5 mg/L 1ND 14574

    Surr: DNOP 8/7/2014 2:11:26 AM75.2-161 %REC 1140 14574

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 8/6/2014 4:18:54 AM1.0 mg/L 2014 R20387

    Surr: BFB S 8/6/2014 4:18:54 AM70.9-130 %REC 20142 R20387

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 8/7/2014 8:24:27 PM10 µg/L 10120 R20435

Toluene 8/7/2014 8:24:27 PM10 µg/L 10ND R20435

Ethylbenzene 8/7/2014 8:24:27 PM10 µg/L 10750 R20435

Methyl tert-butyl ether (MTBE) 8/7/2014 8:24:27 PM10 µg/L 10ND R20435

Xylenes, Total 8/7/2014 8:24:27 PM15 µg/L 101200 R20435

    Surr: 1,2-Dichloroethane-d4 8/7/2014 8:24:27 PM70-130 %REC 1093.4 R20435

    Surr: 4-Bromofluorobenzene 8/7/2014 8:24:27 PM70-130 %REC 1079.6 R20435

    Surr: Dibromofluoromethane 8/7/2014 8:24:27 PM70-130 %REC 1092.3 R20435

    Surr: Toluene-d8 8/7/2014 8:24:27 PM70-130 %REC 1093.8 R20435

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 8-4-14
Client: Western Refining Southwest, Inc.

14-Aug-14

QC SUMMARY REPORT 1408179WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-14574

Batch ID: 14574

Analysis Date: 8/5/2014Prep Date: 8/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 20365

SeqNo: 593029

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 118 75.2 1610.59

Sample ID MB-14574

Batch ID: 14574

Analysis Date: 8/6/2014Prep Date: 8/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 20400

SeqNo: 594052

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 122 75.2 1610.61

Qualifiers:   

Page 3 of 5

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



Project: GAC 8-4-14
Client: Western Refining Southwest, Inc.

14-Aug-14

QC SUMMARY REPORT 1408179WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R20387

Analysis Date: 8/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 20387

SeqNo: 592947

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 86.9 70.9 13017

Qualifiers:   

Page 4 of 5

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



Project: GAC 8-4-14
Client: Western Refining Southwest, Inc.

14-Aug-14

QC SUMMARY REPORT 1408179WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID b2

Batch ID: R20375

Analysis Date: 8/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: %REC

PQL

Client ID: PBW RunNo: 20375

SeqNo: 593055

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

    Surr: 1,2-Dichloroethane-d4 10.00 86.1 70 1308.6

    Surr: 4-Bromofluorobenzene 10.00 80.6 70 1308.1

    Surr: Dibromofluoromethane 10.00 87.3 70 1308.7

    Surr: Toluene-d8 10.00 92.6 70 1309.3

Sample ID b3

Batch ID: R20435

Analysis Date: 8/7/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 20435

SeqNo: 594698

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

mp-Xylenes 1.0ND

o-Xylene 1.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 84.5 70 1308.5

    Surr: 4-Bromofluorobenzene 10.00 79.1 70 1307.9

    Surr: Dibromofluoromethane 10.00 82.0 70 1308.2

    Surr: Toluene-d8 10.00 89.8 70 1309.0

Qualifiers:   

Page 5 of 5

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







September 15, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 9-3-14 OrderNo.: 1409152

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 9/4/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 9-3-14
Client Sample ID: Lead

Collection Date: 9/3/2014 8:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1409152-001

Date Reported: 9/15/2014

Analytical Report
Lab Order 1409152

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/4/2014 7:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 9/9/2014 7:08:01 AM0.20 mg/L 1ND 15117

Motor Oil Range Organics (MRO) 9/9/2014 7:08:01 AM2.5 mg/L 1ND 15117

    Surr: DNOP 9/9/2014 7:08:01 AM75.2-161 %REC 1128 15117

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 9/5/2014 12:55:46 AM0.050 mg/L 1ND R21004

    Surr: BFB 9/5/2014 12:55:46 AM70.9-130 %REC 193.8 R21004

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 9/9/2014 1:05:53 PM1.0 µg/L 1ND R21114

Toluene 9/9/2014 1:05:53 PM1.0 µg/L 1ND R21114

Ethylbenzene 9/9/2014 1:05:53 PM1.0 µg/L 1ND R21114

Xylenes, Total 9/9/2014 1:05:53 PM2.0 µg/L 1ND R21114

    Surr: 1,2-Dichloroethane-d4 9/9/2014 1:05:53 PM70-130 %REC 1102 R21114

    Surr: 4-Bromofluorobenzene 9/9/2014 1:05:53 PM70-130 %REC 1101 R21114

    Surr: Dibromofluoromethane 9/9/2014 1:05:53 PM70-130 %REC 190.5 R21114

    Surr: Toluene-d8 9/9/2014 1:05:53 PM70-130 %REC 197.2 R21114

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 9-3-14
Client Sample ID: Inlet

Collection Date: 9/3/2014 8:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1409152-002

Date Reported: 9/15/2014

Analytical Report
Lab Order 1409152

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/4/2014 7:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 9/9/2014 9:16:37 AM0.20 mg/L 12.4 15117

Motor Oil Range Organics (MRO) 9/9/2014 9:16:37 AM2.5 mg/L 1ND 15117

    Surr: DNOP 9/9/2014 9:16:37 AM75.2-161 %REC 1126 15117

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 9/5/2014 1:24:29 AM1.0 mg/L 205.0 R21004

    Surr: BFB 9/5/2014 1:24:29 AM70.9-130 %REC 20115 R21004

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 9/9/2014 2:34:56 PM10 µg/L 1071 R21114

Toluene 9/9/2014 2:34:56 PM10 µg/L 10ND R21114

Ethylbenzene 9/9/2014 2:34:56 PM10 µg/L 10550 R21114

Xylenes, Total 9/9/2014 2:34:56 PM20 µg/L 10580 R21114

    Surr: 1,2-Dichloroethane-d4 9/9/2014 2:34:56 PM70-130 %REC 1097.7 R21114

    Surr: 4-Bromofluorobenzene 9/9/2014 2:34:56 PM70-130 %REC 1093.9 R21114

    Surr: Dibromofluoromethane 9/9/2014 2:34:56 PM70-130 %REC 1089.6 R21114

    Surr: Toluene-d8 9/9/2014 2:34:56 PM70-130 %REC 1093.2 R21114

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 9-3-14
Client: Western Refining Southwest, Inc.

15-Sep-14

QC SUMMARY REPORT 1409152WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-15117

Batch ID: 15117

Analysis Date: 9/9/2014Prep Date: 9/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21055

SeqNo: 613885

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 112 75.2 1610.56

Sample ID 1409152-001CMS

Batch ID: 15117

Analysis Date: 9/9/2014Prep Date: 9/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lead RunNo: 21055

SeqNo: 613901

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 120 64.4 1780.20 03.0

    Surr: DNOP 0.2500 104 75.2 1610.26

Sample ID 1409152-001CMSD

Batch ID: 15117

Analysis Date: 9/9/2014Prep Date: 9/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lead RunNo: 21055

SeqNo: 613903

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 151 64.4 178 20 R0.20 0 22.53.8

    Surr: DNOP 0.2500 127 75.2 161 000.32

Qualifiers:   

Page 3 of 5

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



Project: GAC 9-3-14
Client: Western Refining Southwest, Inc.

15-Sep-14

QC SUMMARY REPORT 1409152WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R21004

Analysis Date: 9/4/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21004

SeqNo: 611409

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 94.2 70.9 13019

Sample ID 1409152-002BMS

Batch ID: R21004

Analysis Date: 9/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 21004

SeqNo: 611418

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 105 70.4 1271.0 5.02416

    Surr: BFB 400.0 121 70.9 130480

Sample ID 1409152-002BMSD

Batch ID: R21004

Analysis Date: 9/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 21004

SeqNo: 611419

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 93.6 70.4 127 201.0 5.024 7.5214

    Surr: BFB 400.0 120 70.9 130 00480

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



Project: GAC 9-3-14
Client: Western Refining Southwest, Inc.

15-Sep-14

QC SUMMARY REPORT 1409152WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID b4

Batch ID: R21114

Analysis Date: 9/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 21114

SeqNo: 614493

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 1.5ND

mp-Xylenes 1.0ND

o-Xylene 1.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 91.8 70 1309.2

    Surr: 4-Bromofluorobenzene 10.00 93.3 70 1309.3

    Surr: Dibromofluoromethane 10.00 81.8 70 1308.2

    Surr: Toluene-d8 10.00 87.5 70 1308.8

Sample ID 1409152-001a ms

Batch ID: R21114

Analysis Date: 9/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 21114

SeqNo: 614501

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 96.6 70 1301.0 019

Toluene 20.00 100 70 1301.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 98.8 70 1309.9

    Surr: 4-Bromofluorobenzene 10.00 105 70 13011

    Surr: Dibromofluoromethane 10.00 88.1 70 1308.8

    Surr: Toluene-d8 10.00 99.6 70 13010

Sample ID 1409152-001a msd

Batch ID: R21114

Analysis Date: 9/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 21114

SeqNo: 614502

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 96.5 70 130 201.0 0 0.13519

Toluene 20.00 113 70 130 201.0 0 11.823

    Surr: 1,2-Dichloroethane-d4 10.00 98.5 70 130 009.9

    Surr: 4-Bromofluorobenzene 10.00 89.8 70 130 009.0

    Surr: Dibromofluoromethane 10.00 85.7 70 130 008.6

    Surr: Toluene-d8 10.00 103 70 130 0010

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







October 09, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 4th QTR 10-1-14 OrderNo.: 1410098

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 10/2/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 4th QTR 10-1-14
Client Sample ID: GAC Lag

Collection Date: 10/1/2014 10:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1410098-001

Date Reported: 10/9/2014

Analytical Report
Lab Order 1410098

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/2/2014 6:50:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 10/7/2014 10:04:57 AM0.20 mg/L 1ND 15716

Motor Oil Range Organics (MRO) 10/7/2014 10:04:57 AM2.5 mg/L 1ND 15716

    Surr: DNOP 10/7/2014 10:04:57 AM75.2-161 %REC 1157 15716

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 10/8/2014 12:50:18 PM0.050 mg/L 1ND R21756

    Surr: BFB 10/8/2014 12:50:18 PM70.9-130 %REC 193.3 R21756

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA

Benzene 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Toluene 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Ethylbenzene 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Methyl tert-butyl ether (MTBE) 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Xylenes, Total 10/3/2014 7:08:57 PM2.0 µg/L 1ND R21653

    Surr: 1,2-Dichloroethane-d4 10/3/2014 7:08:57 PM70-130 %REC 185.1 R21653

    Surr: 4-Bromofluorobenzene 10/3/2014 7:08:57 PM70-130 %REC 187.3 R21653

    Surr: Dibromofluoromethane 10/3/2014 7:08:57 PM70-130 %REC 182.9 R21653

    Surr: Toluene-d8 10/3/2014 7:08:57 PM70-130 %REC 187.2 R21653

Qualifiers:   

Page 1 of 6

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

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



Project: GAC 4th QTR 10-1-14
Client Sample ID: GAC Lead

Collection Date: 10/1/2014 10:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1410098-002

Date Reported: 10/9/2014

Analytical Report
Lab Order 1410098

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/2/2014 6:50:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 10/6/2014 10:40:34 PM0.20 mg/L 1ND 15716

Motor Oil Range Organics (MRO) 10/6/2014 10:40:34 PM2.5 mg/L 1ND 15716

    Surr: DNOP 10/6/2014 10:40:34 PM75.2-161 %REC 1137 15716

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 10/8/2014 2:20:53 PM0.050 mg/L 1ND R21756

    Surr: BFB 10/8/2014 2:20:53 PM70.9-130 %REC 195.6 R21756

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA

Benzene 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Toluene 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Ethylbenzene 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Methyl tert-butyl ether (MTBE) 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Xylenes, Total 10/3/2014 8:32:37 PM2.0 µg/L 1ND R21653

    Surr: 1,2-Dichloroethane-d4 10/3/2014 8:32:37 PM70-130 %REC 187.4 R21653

    Surr: 4-Bromofluorobenzene 10/3/2014 8:32:37 PM70-130 %REC 186.7 R21653

    Surr: Dibromofluoromethane 10/3/2014 8:32:37 PM70-130 %REC 182.7 R21653

    Surr: Toluene-d8 10/3/2014 8:32:37 PM70-130 %REC 192.2 R21653

Qualifiers:   

Page 2 of 6

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

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



Project: GAC 4th QTR 10-1-14
Client Sample ID: GAC Inlet

Collection Date: 10/1/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1410098-003

Date Reported: 10/9/2014

Analytical Report
Lab Order 1410098

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/2/2014 6:50:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 10/6/2014 11:02:05 PM0.20 mg/L 13.0 15716

Motor Oil Range Organics (MRO) 10/6/2014 11:02:05 PM2.5 mg/L 1ND 15716

    Surr: DNOP 10/6/2014 11:02:05 PM75.2-161 %REC 1146 15716

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 10/8/2014 2:51:11 PM0.50 mg/L 106.0 R21756

    Surr: BFB S 10/8/2014 2:51:11 PM70.9-130 %REC 10143 R21756

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA

Benzene 10/3/2014 9:00:38 PM10 µg/L 1054 R21653

Toluene 10/3/2014 9:00:38 PM10 µg/L 10ND R21653

Ethylbenzene 10/3/2014 9:00:38 PM10 µg/L 10560 R21653

Methyl tert-butyl ether (MTBE) 10/3/2014 9:00:38 PM10 µg/L 10ND R21653

Xylenes, Total 10/3/2014 9:00:38 PM20 µg/L 10760 R21653

    Surr: 1,2-Dichloroethane-d4 10/3/2014 9:00:38 PM70-130 %REC 1088.7 R21653

    Surr: 4-Bromofluorobenzene 10/3/2014 9:00:38 PM70-130 %REC 1085.7 R21653

    Surr: Dibromofluoromethane 10/3/2014 9:00:38 PM70-130 %REC 1085.0 R21653

    Surr: Toluene-d8 10/3/2014 9:00:38 PM70-130 %REC 1087.6 R21653

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 4th QTR 10-1-14
Client: Western Refining Southwest, Inc.

09-Oct-14

QC SUMMARY REPORT 1410098WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-15716

Batch ID: 15716

Analysis Date: 10/6/2014Prep Date: 10/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21668

SeqNo: 636846

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 99.0 75.2 1610.50

Sample ID LCS-15716

Batch ID: 15716

Analysis Date: 10/6/2014Prep Date: 10/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 21668

SeqNo: 636847

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 100 65.8 1620.20 02.5

    Surr: DNOP 0.2500 87.9 75.2 1610.22

Qualifiers:   

Page 4 of 6

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



Project: GAC 4th QTR 10-1-14
Client: Western Refining Southwest, Inc.

09-Oct-14

QC SUMMARY REPORT 1410098WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R21756

Analysis Date: 10/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21756

SeqNo: 638827

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 91.7 70.9 13018

Sample ID 2.5UG GRO LCS

Batch ID: R21756

Analysis Date: 10/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 21756

SeqNo: 638828

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.5000 98.4 80 1200.050 00.49

    Surr: BFB 20.00 101 70.9 13020

Qualifiers:   

Page 5 of 6

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



Project: GAC 4th QTR 10-1-14
Client: Western Refining Southwest, Inc.

09-Oct-14

QC SUMMARY REPORT 1410098WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml-rb

Batch ID: R21653

Analysis Date: 10/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 21653

SeqNo: 636258

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 80.4 70 1308.0

    Surr: 4-Bromofluorobenzene 10.00 101 70 13010

    Surr: Dibromofluoromethane 10.00 80.5 70 1308.0

    Surr: Toluene-d8 10.00 89.4 70 1308.9

Sample ID 100ng lcs

Batch ID: R21653

Analysis Date: 10/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 21653

SeqNo: 636259

LCSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 96.4 70 1301.0 019

Toluene 20.00 98.8 80 1201.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 84.9 70 1308.5

    Surr: 4-Bromofluorobenzene 10.00 97.7 70 1309.8

    Surr: Dibromofluoromethane 10.00 79.7 70 1308.0

    Surr: Toluene-d8 10.00 91.1 70 1309.1

Qualifiers:   

Page 6 of 6

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







November 14, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 11-4-14 OrderNo.: 1411136

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 11/5/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 11-4-14
Client Sample ID: GAC-Inlet

Collection Date: 11/4/2014 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1411136-001

Date Reported: 11/14/2014

Analytical Report
Lab Order 1411136

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 11/5/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 11/11/2014 5:44:18 AM0.20 mg/L 11.8 16294

Motor Oil Range Organics (MRO) 11/11/2014 5:44:18 AM2.5 mg/L 1ND 16294

    Surr: DNOP 11/11/2014 5:44:18 AM75.2-161 %REC 1125 16294

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 11/10/2014 2:48:14 PM0.50 mg/L 106.6 R22439

    Surr: BFB S 11/10/2014 2:48:14 PM80-120 %REC 10125 R22439

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 11/11/2014 7:50:52 PM10 µg/L 1087 R22481

Toluene 11/11/2014 7:50:52 PM10 µg/L 10ND R22481

Ethylbenzene 11/11/2014 7:50:52 PM10 µg/L 10670 R22481

Xylenes, Total 11/11/2014 7:50:52 PM20 µg/L 10620 R22481

    Surr: 1,2-Dichloroethane-d4 11/11/2014 7:50:52 PM70-130 %REC 1090.9 R22481

    Surr: 4-Bromofluorobenzene 11/11/2014 7:50:52 PM70-130 %REC 1081.7 R22481

    Surr: Dibromofluoromethane 11/11/2014 7:50:52 PM70-130 %REC 1091.0 R22481

    Surr: Toluene-d8 11/11/2014 7:50:52 PM70-130 %REC 1091.1 R22481

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 11-4-14
Client Sample ID: GAC Lead

Collection Date: 11/4/2014 8:40:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1411136-002

Date Reported: 11/14/2014

Analytical Report
Lab Order 1411136

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 11/5/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 11/6/2014 9:27:04 PM0.20 mg/L 1ND 16263

Motor Oil Range Organics (MRO) 11/6/2014 9:27:04 PM2.5 mg/L 1ND 16263

    Surr: DNOP S 11/6/2014 9:27:04 PM75.2-161 %REC 1171 16263

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 11/10/2014 4:09:31 PM0.050 mg/L 1ND R22439

    Surr: BFB 11/10/2014 4:09:31 PM80-120 %REC 188.5 R22439

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 11/11/2014 8:18:46 PM1.0 µg/L 1ND R22481

Toluene 11/11/2014 8:18:46 PM1.0 µg/L 1ND R22481

Ethylbenzene 11/11/2014 8:18:46 PM1.0 µg/L 1ND R22481

Xylenes, Total 11/11/2014 8:18:46 PM2.0 µg/L 1ND R22481

    Surr: 1,2-Dichloroethane-d4 11/11/2014 8:18:46 PM70-130 %REC 188.2 R22481

    Surr: 4-Bromofluorobenzene 11/11/2014 8:18:46 PM70-130 %REC 176.8 R22481

    Surr: Dibromofluoromethane 11/11/2014 8:18:46 PM70-130 %REC 196.6 R22481

    Surr: Toluene-d8 11/11/2014 8:18:46 PM70-130 %REC 191.2 R22481

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 11-4-14
Client: Western Refining Southwest, Inc.

14-Nov-14

QC SUMMARY REPORT 1411136WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-16263

Batch ID: 16263

Analysis Date: 11/6/2014Prep Date: 11/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22362

SeqNo: 660163

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 161 75.2 1610.80

Sample ID LCS-16263

Batch ID: 16263

Analysis Date: 11/6/2014Prep Date: 11/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 22362

SeqNo: 660164

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 146 65.8 1620.20 03.6

    Surr: DNOP 0.2500 157 75.2 1610.39

Sample ID MB-16294

Batch ID: 16294

Analysis Date: 11/10/2014Prep Date: 11/7/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22413

SeqNo: 661403

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 134 75.2 1610.67

Sample ID LCS-16294

Batch ID: 16294

Analysis Date: 11/11/2014Prep Date: 11/7/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 22413

SeqNo: 661404

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 125 65.8 1620.20 03.1

    Surr: DNOP 0.2500 131 75.2 1610.33

Qualifiers:   

Page 3 of 5

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



Project: GAC 11-4-14
Client: Western Refining Southwest, Inc.

14-Nov-14

QC SUMMARY REPORT 1411136WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R22439

Analysis Date: 11/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22439

SeqNo: 661831

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 88.4 80 12018

Sample ID 2.5UG GRO LCS

Batch ID: R22439

Analysis Date: 11/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 22439

SeqNo: 661832

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.5000 95.4 80 1200.050 00.48

    Surr: BFB 20.00 94.1 80 12019

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



Project: GAC 11-4-14
Client: Western Refining Southwest, Inc.

14-Nov-14

QC SUMMARY REPORT 1411136WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID b5

Batch ID: R22481

Analysis Date: 11/11/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 22481

SeqNo: 663018

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 91.9 70 1309.2

    Surr: 4-Bromofluorobenzene 10.00 77.6 70 1307.8

    Surr: Dibromofluoromethane 10.00 94.0 70 1309.4

    Surr: Toluene-d8 10.00 96.0 70 1309.6

Sample ID 100ng lcs

Batch ID: R22481

Analysis Date: 11/11/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 22481

SeqNo: 663019

LCSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 113 70 1301.0 023

Toluene 20.00 105 80 1201.0 021

    Surr: 1,2-Dichloroethane-d4 10.00 86.4 70 1308.6

    Surr: 4-Bromofluorobenzene 10.00 80.6 70 1308.1

    Surr: Dibromofluoromethane 10.00 90.6 70 1309.1

    Surr: Toluene-d8 10.00 90.5 70 1309.0

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







December 11, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 12-1-14 OrderNo.: 1412050

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 12/2/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 12-1-14
Client Sample ID: GAC-Inlet

Collection Date: 12/1/2014 9:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1412050-001

Date Reported: 12/11/2014

Analytical Report
Lab Order 1412050

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 12/2/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 12/5/2014 2:31:54 PM0.20 mg/L 12.9 16628

Motor Oil Range Organics (MRO) 12/5/2014 2:31:54 PM2.5 mg/L 1ND 16628

    Surr: DNOP 12/5/2014 2:31:54 PM75.2-161 %REC 1112 16628

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 12/2/2014 2:14:12 PM0.50 mg/L 105.5 R22888

    Surr: BFB S 12/2/2014 2:14:12 PM80-120 %REC 10123 R22888

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 12/2/2014 12:00:10 PM10 µg/L 1078 R22889

Toluene 12/2/2014 12:00:10 PM10 µg/L 10ND R22889

Ethylbenzene 12/2/2014 12:00:10 PM10 µg/L 10610 R22889

Methyl tert-butyl ether (MTBE) 12/2/2014 12:00:10 PM10 µg/L 10ND R22889

Xylenes, Total 12/2/2014 12:00:10 PM15 µg/L 10590 R22889

    Surr: 1,2-Dichloroethane-d4 12/2/2014 12:00:10 PM70-130 %REC 1095.4 R22889

    Surr: 4-Bromofluorobenzene 12/2/2014 12:00:10 PM70-130 %REC 1076.5 R22889

    Surr: Dibromofluoromethane 12/2/2014 12:00:10 PM70-130 %REC 1090.5 R22889

    Surr: Toluene-d8 12/2/2014 12:00:10 PM70-130 %REC 1089.8 R22889

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 12-1-14
Client Sample ID: GAC-Lead

Collection Date: 12/1/2014 9:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1412050-002

Date Reported: 12/11/2014

Analytical Report
Lab Order 1412050

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 12/2/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 12/5/2014 4:02:01 PM0.20 mg/L 1ND 16628

Motor Oil Range Organics (MRO) 12/5/2014 4:02:01 PM2.5 mg/L 1ND 16628

    Surr: DNOP 12/5/2014 4:02:01 PM75.2-161 %REC 1114 16628

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 12/2/2014 4:02:58 PM0.050 mg/L 1ND R22888

    Surr: BFB 12/2/2014 4:02:58 PM80-120 %REC 190.0 R22888

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 12/2/2014 1:29:36 PM1.0 µg/L 1ND R22889

Toluene 12/2/2014 1:29:36 PM1.0 µg/L 1ND R22889

Ethylbenzene 12/2/2014 1:29:36 PM1.0 µg/L 1ND R22889

Methyl tert-butyl ether (MTBE) 12/2/2014 1:29:36 PM1.0 µg/L 11.4 R22889

Xylenes, Total 12/2/2014 1:29:36 PM1.5 µg/L 1ND R22889

    Surr: 1,2-Dichloroethane-d4 12/2/2014 1:29:36 PM70-130 %REC 198.0 R22889

    Surr: 4-Bromofluorobenzene 12/2/2014 1:29:36 PM70-130 %REC 196.9 R22889

    Surr: Dibromofluoromethane 12/2/2014 1:29:36 PM70-130 %REC 199.2 R22889

    Surr: Toluene-d8 12/2/2014 1:29:36 PM70-130 %REC 199.9 R22889

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

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



Project: GAC 12-1-14
Client: Western Refining Southwest, Inc.

11-Dec-14

QC SUMMARY REPORT 1412050WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-16628

Batch ID: 16628

Analysis Date: 12/5/2014Prep Date: 12/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22956

SeqNo: 678069

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 110 75.2 1610.55

Sample ID 1412050-001BMS

Batch ID: 16628

Analysis Date: 12/5/2014Prep Date: 12/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22956

SeqNo: 678781

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 169 82.6 1720.20 2.9327.2

    Surr: DNOP 0.2500 141 75.2 1610.35

Sample ID 1412050-001BMSD

Batch ID: 16628

Analysis Date: 12/5/2014Prep Date: 12/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22956

SeqNo: 678782

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 150 82.6 172 33.90.20 2.932 6.916.7

    Surr: DNOP 0.2500 138 75.2 161 000.35

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



Project: GAC 12-1-14
Client: Western Refining Southwest, Inc.

11-Dec-14

QC SUMMARY REPORT 1412050WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R22888

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22888

SeqNo: 675893

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 101 80 12020

Sample ID 1412050-001AMS

Batch ID: R22888

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22888

SeqNo: 675902

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 93.2 70.4 1270.50 5.47810

    Surr: BFB 200.0 136 80 120 S270

Sample ID 1412050-001AMSD

Batch ID: R22888

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22888

SeqNo: 675903

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 86.6 70.4 127 200.50 5.478 3.339.8

    Surr: BFB 200.0 134 80 120 0 S0270

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



Project: GAC 12-1-14
Client: Western Refining Southwest, Inc.

11-Dec-14

QC SUMMARY REPORT 1412050WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R22889

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 22889

SeqNo: 675928

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 97.3 70 1309.7

    Surr: 4-Bromofluorobenzene 10.00 91.1 70 1309.1

    Surr: Dibromofluoromethane 10.00 95.3 70 1309.5

    Surr: Toluene-d8 10.00 92.6 70 1309.3

Sample ID 1412050-001a ms

Batch ID: R22889

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Inlet RunNo: 22889

SeqNo: 675931

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 200.0 90.9 70 13010 77.64260

Toluene 200.0 95.2 70 13010 0190

    Surr: 1,2-Dichloroethane-d4 100.0 91.6 70 13092

    Surr: 4-Bromofluorobenzene 100.0 77.7 70 13078

    Surr: Dibromofluoromethane 100.0 87.7 70 13088

    Surr: Toluene-d8 100.0 99.1 70 13099

Sample ID 1412050-001a msd

Batch ID: R22889

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Inlet RunNo: 22889

SeqNo: 675932

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 200.0 103 70 130 2010 77.64 9.11280

Toluene 200.0 109 70 130 2010 0 13.1220

    Surr: 1,2-Dichloroethane-d4 100.0 91.1 70 130 0091

    Surr: 4-Bromofluorobenzene 100.0 84.8 70 130 0085

    Surr: Dibromofluoromethane 100.0 91.4 70 130 0091

    Surr: Toluene-d8 100.0 102 70 130 00100

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







May 01, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: River Terrace Air 4-21-14 OrderNo.: 1404959

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 7 sample(s) on 4/23/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: River Terrace Air 4-21-14
CLIENT: Western Refining Southwest, Inc.

Lab SampleID Client Sample ID Tag No Date ReceivedDate Collected

01-May-14

Workorder
Sample Summary

1404959WO#:

Matrix

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

1404959-001 TP-5 4/21/2014 1:45:00 AM 4/23/2014 Air
1404959-002 TP-6 4/21/2014 2:00:00 PM 4/23/2014 Air
1404959-003 TP-8 4/21/2014 2:15:00 PM 4/23/2014 Air
1404959-004 TP-8D 4/21/2014 2:15:00 PM 4/23/2014 Air
1404959-005 TP-9 4/21/2014 2:30:00 PM 4/23/2014 Air
1404959-006 MW-49 4/21/2014 2:45:00 PM 4/23/2014 Air
1404959-007 DW-3 4/21/2014 1:30:00 PM 4/23/2014 Air

Page 1 of 10

http://www.hallenvironmental.com


Project: River Terrace Air 4-21-14
Client Sample ID: TP-5

Collection Date: 4/21/2014 1:45:00 AM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-001

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 11:14:38 AM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 11:14:38 AM48.4-164 %REC 184.6 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 1:15:21 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 1:15:21 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 1:15:21 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 1:15:21 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 1:15:21 PM70-130 %REC 1106 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 1:15:21 PM70-130 %REC 188.2 R18208

    Surr: Dibromofluoromethane 4/24/2014 1:15:21 PM70-130 %REC 197.3 R18208

    Surr: Toluene-d8 4/24/2014 1:15:21 PM70-130 %REC 191.1 R18208

Qualifiers:   

Page 2 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-6

Collection Date: 4/21/2014 2:00:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-002

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 11:42:25 AM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 11:42:25 AM48.4-164 %REC 185.4 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 2:15:35 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 2:15:35 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 2:15:35 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 2:15:35 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 2:15:35 PM70-130 %REC 178.7 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 2:15:35 PM70-130 %REC 191.5 R18208

    Surr: Dibromofluoromethane 4/24/2014 2:15:35 PM70-130 %REC 193.4 R18208

    Surr: Toluene-d8 4/24/2014 2:15:35 PM70-130 %REC 192.1 R18208

Qualifiers:   

Page 3 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-8

Collection Date: 4/21/2014 2:15:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-003

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 1:38:01 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 1:38:01 PM48.4-164 %REC 187.9 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 2:45:58 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 2:45:58 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 2:45:58 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 2:45:58 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 2:45:58 PM70-130 %REC 1103 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 2:45:58 PM70-130 %REC 189.1 R18208

    Surr: Dibromofluoromethane 4/24/2014 2:45:58 PM70-130 %REC 191.7 R18208

    Surr: Toluene-d8 4/24/2014 2:45:58 PM70-130 %REC 187.8 R18208

Qualifiers:   

Page 4 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-8D

Collection Date: 4/21/2014 2:15:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-004

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 2:05:29 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 2:05:29 PM48.4-164 %REC 187.2 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 3:16:08 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 3:16:08 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 3:16:08 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 3:16:08 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 3:16:08 PM70-130 %REC 183.3 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 3:16:08 PM70-130 %REC 185.9 R18208

    Surr: Dibromofluoromethane 4/24/2014 3:16:08 PM70-130 %REC 192.1 R18208

    Surr: Toluene-d8 4/24/2014 3:16:08 PM70-130 %REC 190.5 R18208

Qualifiers:   

Page 5 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: TP-9

Collection Date: 4/21/2014 2:30:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-005

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 2:32:52 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 2:32:52 PM48.4-164 %REC 187.9 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 3:46:14 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 3:46:14 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 3:46:14 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 3:46:14 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 3:46:14 PM70-130 %REC 170.7 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 3:46:14 PM70-130 %REC 195.6 R18208

    Surr: Dibromofluoromethane 4/24/2014 3:46:14 PM70-130 %REC 186.5 R18208

    Surr: Toluene-d8 4/24/2014 3:46:14 PM70-130 %REC 198.7 R18208

Qualifiers:   

Page 6 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: MW-49

Collection Date: 4/21/2014 2:45:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-006

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 3:00:14 PM5.0 µg/L 1ND R18204

    Surr: BFB 4/24/2014 3:00:14 PM48.4-164 %REC 185.3 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 4:16:25 PM0.10 µg/L 1ND R18208

Toluene 4/24/2014 4:16:25 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/24/2014 4:16:25 PM0.10 µg/L 1ND R18208

Xylenes, Total 4/24/2014 4:16:25 PM0.30 µg/L 1ND R18208

    Surr: 1,2-Dichloroethane-d4 4/24/2014 4:16:25 PM70-130 %REC 180.2 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 4:16:25 PM70-130 %REC 188.8 R18208

    Surr: Dibromofluoromethane 4/24/2014 4:16:25 PM70-130 %REC 190.0 R18208

    Surr: Toluene-d8 4/24/2014 4:16:25 PM70-130 %REC 192.9 R18208

Qualifiers:   

Page 7 of 10

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

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



Project: River Terrace Air 4-21-14
Client Sample ID: DW-3

Collection Date: 4/21/2014 1:30:00 PM
Matrix: AIR

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404959-007

Date Reported: 5/1/2014

Analytical Report
Lab Order 1404959

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/24/2014 3:27:51 PM5.0 µg/L 1150 R18204

    Surr: BFB S 4/24/2014 3:27:51 PM48.4-164 %REC 1177 R18204

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DJF

Benzene 4/24/2014 4:46:32 PM0.10 µg/L 10.74 R18208

Toluene 4/24/2014 4:46:32 PM0.10 µg/L 1ND R18208

Ethylbenzene 4/25/2014 3:30:56 PM1.0 µg/L 1012 R18226

Xylenes, Total 4/25/2014 3:30:56 PM3.0 µg/L 1020 R18226

    Surr: 1,2-Dichloroethane-d4 4/24/2014 4:46:32 PM70-130 %REC 175.6 R18208

    Surr: 4-Bromofluorobenzene 4/24/2014 4:46:32 PM70-130 %REC 196.0 R18208

    Surr: Dibromofluoromethane 4/24/2014 4:46:32 PM70-130 %REC 189.9 R18208

    Surr: Toluene-d8 4/24/2014 4:46:32 PM70-130 %REC 183.2 R18208

Qualifiers:   

Page 8 of 10

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

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



Project: River Terrace Air 4-21-14
Client: Western Refining Southwest, Inc.

01-May-14

QC SUMMARY REPORT 1404959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1404959-001ADUP

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: TP-5 RunNo: 18204

SeqNo: 525403

DUPSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 205.0 0ND

    Surr: BFB 2000 85.7 48.4 164 001700

Qualifiers:   

Page 9 of 10

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



Project: River Terrace Air 4-21-14
Client: Western Refining Southwest, Inc.

01-May-14

QC SUMMARY REPORT 1404959WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1404959-001adup

Batch ID: R18208

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: TP-5 RunNo: 18208

SeqNo: 525542

DUPSampType: TestCode: EPA Method 8260B: Volatiles Short List

Benzene 0.10ND

Toluene 0.10ND

Ethylbenzene 0.10ND

Methyl tert-butyl ether (MTBE) 0.10ND

1,2,4-Trimethylbenzene 0.10ND

1,3,5-Trimethylbenzene 0.10ND

1,2-Dichloroethane (EDC) 0.10ND

1,2-Dibromoethane (EDB) 0.10ND

Naphthalene 0.20ND

1-Methylnaphthalene 0.40ND

2-Methylnaphthalene 0.40ND

Xylenes, Total 0.30ND

    Surr: 1,2-Dichloroethane-d4 1.000 71.7 70 1300.72

    Surr: 4-Bromofluorobenzene 1.000 85.6 70 1300.86

    Surr: Dibromofluoromethane 1.000 90.2 70 1300.90

    Surr: Toluene-d8 1.000 92.4 70 1300.92

Qualifiers:   

Page 10 of 10

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







May 05, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: River Terrace Water 4-22-14 OrderNo.: 1404A04

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 4/23/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: River Terrace Water 4-22-14
Client Sample ID: TP-9

Collection Date: 4/22/2014 8:45:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404A04-001

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404A04

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 1:55:29 PM0.20 mg/L 1ND 12859

Motor Oil Range Organics (MRO) 4/25/2014 1:55:29 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 1:55:29 PM76-161 %REC 190.2 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 5:30:45 PM0.050 mg/L 1ND R18223

    Surr: BFB 4/25/2014 5:30:45 PM80.4-118 %REC 189.8 R18223

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:17:19 PM0.0050 mg/L 1ND 12920

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Toluene 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Ethylbenzene 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 8:09:41 PM1.0 µg/L 1ND R18253

Xylenes, Total 4/28/2014 8:09:41 PM2.0 µg/L 1ND R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 8:09:41 PM70-130 %REC 191.5 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 8:09:41 PM70-130 %REC 194.1 R18253

    Surr: Dibromofluoromethane 4/28/2014 8:09:41 PM70-130 %REC 195.0 R18253

    Surr: Toluene-d8 4/28/2014 8:09:41 PM70-130 %REC 191.4 R18253

Qualifiers:   

Page 1 of 7

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

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



Project: River Terrace Water 4-22-14
Client Sample ID: MW-49

Collection Date: 4/22/2014 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404A04-002

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404A04

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 2:17:38 PM0.20 mg/L 1ND 12859

Motor Oil Range Organics (MRO) 4/25/2014 2:17:38 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 2:17:38 PM76-161 %REC 1110 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 6:01:01 PM0.050 mg/L 1ND R18223

    Surr: BFB 4/25/2014 6:01:01 PM80.4-118 %REC 190.5 R18223

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:18:57 PM0.0050 mg/L 10.0064 12920

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Toluene 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Ethylbenzene 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 8:37:42 PM1.0 µg/L 1ND R18253

Xylenes, Total 4/28/2014 8:37:42 PM2.0 µg/L 1ND R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 8:37:42 PM70-130 %REC 188.2 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 8:37:42 PM70-130 %REC 192.8 R18253

    Surr: Dibromofluoromethane 4/28/2014 8:37:42 PM70-130 %REC 196.8 R18253

    Surr: Toluene-d8 4/28/2014 8:37:42 PM70-130 %REC 192.5 R18253

Qualifiers:   

Page 2 of 7

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

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



Project: River Terrace Water 4-22-14
Client Sample ID: DW-3

Collection Date: 4/22/2014 9:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404A04-003

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404A04

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 2:39:45 PM0.20 mg/L 11.7 12859

Motor Oil Range Organics (MRO) 4/25/2014 2:39:45 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 2:39:45 PM76-161 %REC 198.3 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 6:31:06 PM1.0 mg/L 208.8 R18223

    Surr: BFB 4/25/2014 6:31:06 PM80.4-118 %REC 20109 R18223

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:26:01 PM0.0050 mg/L 1ND 12920

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 10:57:45 PM10 µg/L 1067 R18253

Toluene 4/28/2014 10:57:45 PM10 µg/L 10ND R18253

Ethylbenzene 4/28/2014 10:57:45 PM10 µg/L 10720 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 10:57:45 PM10 µg/L 10ND R18253

Xylenes, Total 4/28/2014 10:57:45 PM20 µg/L 101300 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 10:57:45 PM70-130 %REC 1092.5 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 10:57:45 PM70-130 %REC 1086.5 R18253

    Surr: Dibromofluoromethane 4/28/2014 10:57:45 PM70-130 %REC 1092.1 R18253

    Surr: Toluene-d8 4/28/2014 10:57:45 PM70-130 %REC 1090.2 R18253

Qualifiers:   

Page 3 of 7

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

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12859

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18202

SeqNo: 525818

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 110 76 1610.55

Qualifiers:   

Page 4 of 7

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R18223

Analysis Date: 4/25/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18223

SeqNo: 526137

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 85.8 80.4 11817

Qualifiers:   

Page 5 of 7

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R18253

Analysis Date: 4/28/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 18253

SeqNo: 527272

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 90.8 70 1309.1

    Surr: 4-Bromofluorobenzene 10.00 89.6 70 1309.0

    Surr: Dibromofluoromethane 10.00 93.0 70 1309.3

    Surr: Toluene-d8 10.00 90.1 70 1309.0

Qualifiers:   

Page 6 of 7

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



Project: River Terrace Water 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404A04WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12920

Batch ID: 12920

Analysis Date: 4/30/2014Prep Date: 4/29/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18309

SeqNo: 528727

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Lead 0.0050ND

Qualifiers:   

Page 7 of 7

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







May 05, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: River Terrace 4-22-14 OrderNo.: 1404984

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 4 sample(s) on 4/23/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: River Terrace 4-22-14
Client Sample ID: TP-5

Collection Date: 4/22/2014 8:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-001

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 11:20:45 AM0.20 mg/L 12.2 12859

Motor Oil Range Organics (MRO) 4/25/2014 11:20:45 AM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 11:20:45 AM76-161 %REC 1118 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 1:01:47 AM0.50 mg/L 104.0 R18204

    Surr: BFB 4/25/2014 1:01:47 AM80.4-118 %REC 10103 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:10:56 PM0.0050 mg/L 10.012 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 5:49:04 PM5.0 µg/L 5ND R18253

Toluene 4/28/2014 5:49:04 PM5.0 µg/L 5ND R18253

Ethylbenzene 4/28/2014 5:49:04 PM5.0 µg/L 527 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 5:49:04 PM5.0 µg/L 5ND R18253

Xylenes, Total 4/28/2014 5:49:04 PM10 µg/L 5450 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 5:49:04 PM70-130 %REC 594.0 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 5:49:04 PM70-130 %REC 593.7 R18253

    Surr: Dibromofluoromethane 4/28/2014 5:49:04 PM70-130 %REC 592.8 R18253

    Surr: Toluene-d8 4/28/2014 5:49:04 PM70-130 %REC 591.9 R18253

Qualifiers:   

Page 1 of 8

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

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



Project: River Terrace 4-22-14
Client Sample ID: TP-6

Collection Date: 4/22/2014 8:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-002

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 12:27:09 PM0.20 mg/L 11.7 12859

Motor Oil Range Organics (MRO) 4/25/2014 12:27:09 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 12:27:09 PM76-161 %REC 1120 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 1:31:57 AM0.050 mg/L 13.5 R18204

    Surr: BFB S 4/25/2014 1:31:57 AM80.4-118 %REC 1381 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:12:31 PM0.0050 mg/L 10.0084 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 6:17:09 PM1.0 µg/L 1ND R18253

Toluene 4/28/2014 6:17:09 PM1.0 µg/L 1ND R18253

Ethylbenzene 4/28/2014 6:17:09 PM1.0 µg/L 128 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 6:17:09 PM1.0 µg/L 1ND R18253

Xylenes, Total 4/28/2014 6:17:09 PM2.0 µg/L 193 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 6:17:09 PM70-130 %REC 192.6 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 6:17:09 PM70-130 %REC 188.9 R18253

    Surr: Dibromofluoromethane 4/28/2014 6:17:09 PM70-130 %REC 191.3 R18253

    Surr: Toluene-d8 4/28/2014 6:17:09 PM70-130 %REC 192.7 R18253

Qualifiers:   

Page 2 of 8

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

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



Project: River Terrace 4-22-14
Client Sample ID: TP-8

Collection Date: 4/22/2014 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-003

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 12:49:19 PM0.20 mg/L 12.3 12859

Motor Oil Range Organics (MRO) 4/25/2014 12:49:19 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 12:49:19 PM76-161 %REC 1118 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 2:02:07 AM0.25 mg/L 54.0 R18204

    Surr: BFB 4/25/2014 2:02:07 AM80.4-118 %REC 5110 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:14:06 PM0.0050 mg/L 10.0080 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 6:45:18 PM5.0 µg/L 5ND R18253

Toluene 4/28/2014 6:45:18 PM5.0 µg/L 5ND R18253

Ethylbenzene 4/28/2014 6:45:18 PM5.0 µg/L 519 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 6:45:18 PM5.0 µg/L 5ND R18253

Xylenes, Total 4/28/2014 6:45:18 PM10 µg/L 583 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 6:45:18 PM70-130 %REC 591.7 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 6:45:18 PM70-130 %REC 590.9 R18253

    Surr: Dibromofluoromethane 4/28/2014 6:45:18 PM70-130 %REC 595.0 R18253

    Surr: Toluene-d8 4/28/2014 6:45:18 PM70-130 %REC 593.8 R18253

Qualifiers:   

Page 3 of 8

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

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



Project: River Terrace 4-22-14
Client Sample ID: TP-8D

Collection Date: 4/22/2014 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404984-004

Date Reported: 5/5/2014

Analytical Report
Lab Order 1404984

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/23/2014 10:02:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/25/2014 1:11:24 PM0.20 mg/L 12.3 12859

Motor Oil Range Organics (MRO) 4/25/2014 1:11:24 PM2.5 mg/L 1ND 12859

    Surr: DNOP 4/25/2014 1:11:24 PM76-161 %REC 1125 12859

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 4/25/2014 2:32:13 AM0.25 mg/L 52.2 R18204

    Surr: BFB 4/25/2014 2:32:13 AM80.4-118 %REC 5102 R18204

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS

Lead 4/30/2014 12:15:43 PM0.0050 mg/L 10.0065 12884

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/28/2014 7:13:28 PM5.0 µg/L 5ND R18253

Toluene 4/28/2014 7:13:28 PM5.0 µg/L 5ND R18253

Ethylbenzene 4/28/2014 7:13:28 PM5.0 µg/L 513 R18253

Methyl tert-butyl ether (MTBE) 4/28/2014 7:13:28 PM5.0 µg/L 5ND R18253

Xylenes, Total 4/28/2014 7:13:28 PM10 µg/L 551 R18253

    Surr: 1,2-Dichloroethane-d4 4/28/2014 7:13:28 PM70-130 %REC 588.4 R18253

    Surr: 4-Bromofluorobenzene 4/28/2014 7:13:28 PM70-130 %REC 594.1 R18253

    Surr: Dibromofluoromethane 4/28/2014 7:13:28 PM70-130 %REC 592.2 R18253

    Surr: Toluene-d8 4/28/2014 7:13:28 PM70-130 %REC 594.2 R18253

Qualifiers:   

Page 4 of 8

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

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12859

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18202

SeqNo: 525818

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 110 76 1610.55

Sample ID 1404984-001CMS

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18202

SeqNo: 525820

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 54.4 72.1 156 S0.20 2.1753.5

    Surr: DNOP 0.2500 89.0 76 1610.22

Sample ID 1404984-001CMSD

Batch ID: 12859

Analysis Date: 4/25/2014Prep Date: 4/24/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18202

SeqNo: 525821

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 93.4 72.1 156 20 R0.20 2.175 24.24.5

    Surr: DNOP 0.2500 110 76 161 000.28

Qualifiers:   

Page 5 of 8

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18204

SeqNo: 525400

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 85.8 80.4 11817

Sample ID 1404984-001BMS

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18204

SeqNo: 525411

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 117 79 1210.50 3.9649.8

    Surr: BFB 200.0 110 80.4 118220

Sample ID 1404984-001BMSD

Batch ID: R18204

Analysis Date: 4/24/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: TP-5 RunNo: 18204

SeqNo: 525412

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 112 79 121 200.50 3.964 2.729.6

    Surr: BFB 200.0 108 80.4 118 00220

Qualifiers:   

Page 6 of 8

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R18253

Analysis Date: 4/28/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 18253

SeqNo: 527272

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 90.8 70 1309.1

    Surr: 4-Bromofluorobenzene 10.00 89.6 70 1309.0

    Surr: Dibromofluoromethane 10.00 93.0 70 1309.3

    Surr: Toluene-d8 10.00 90.1 70 1309.0

Sample ID 5mL-rb

Batch ID: R18271

Analysis Date: 4/29/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: %REC

PQL

Client ID: PBW RunNo: 18271

SeqNo: 529548

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

    Surr: 1,2-Dichloroethane-d4 10.00 92.9 70 1309.3

    Surr: 4-Bromofluorobenzene 10.00 92.9 70 1309.3

    Surr: Dibromofluoromethane 10.00 95.1 70 1309.5

    Surr: Toluene-d8 10.00 94.1 70 1309.4

Qualifiers:   

Page 7 of 8

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



Project: River Terrace 4-22-14
Client: Western Refining Southwest, Inc.

05-May-14

QC SUMMARY REPORT 1404984WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12884

Batch ID: 12884

Analysis Date: 4/30/2014Prep Date: 4/25/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18309

SeqNo: 528725

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Lead 0.0050ND

Qualifiers:   

Page 8 of 8

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







January 16, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 1-7-14 OrderNo.: 1401261

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 1/8/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 1-7-14
Client Sample ID: GAC-Lag

Collection Date: 1/7/2014 11:10:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1401261-001

Date Reported: 1/16/2014

Analytical Report
Lab Order 1401261

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 1/8/2014 9:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 1/10/2014 8:23:52 PM0.20 mg/L 1ND 11147

Motor Oil Range Organics (MRO) 1/10/2014 8:23:52 PM2.5 mg/L 1ND 11147

    Surr: DNOP 1/10/2014 8:23:52 PM75.6-144 %REC 1109 11147

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 1/9/2014 5:53:48 PM0.050 mg/L 1ND R16005

    Surr: BFB 1/9/2014 5:53:48 PM80.4-118 %REC 190.6 R16005

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 1/10/2014 1:48:45 PM1.0 µg/L 1ND R16018

Toluene 1/10/2014 1:48:45 PM1.0 µg/L 1ND R16018

Ethylbenzene 1/10/2014 1:48:45 PM1.0 µg/L 1ND R16018

Xylenes, Total 1/10/2014 1:48:45 PM2.0 µg/L 1ND R16018

    Surr: 1,2-Dichloroethane-d4 1/10/2014 1:48:45 PM70-130 %REC 196.6 R16018

    Surr: 4-Bromofluorobenzene 1/10/2014 1:48:45 PM70-130 %REC 1110 R16018

    Surr: Dibromofluoromethane 1/10/2014 1:48:45 PM70-130 %REC 1107 R16018

    Surr: Toluene-d8 1/10/2014 1:48:45 PM70-130 %REC 197.6 R16018

Qualifiers:   

Page 1 of 6

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

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



Project: GAC 1-7-14
Client Sample ID: GAC-Lead

Collection Date: 1/7/2014 11:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1401261-002

Date Reported: 1/16/2014

Analytical Report
Lab Order 1401261

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 1/8/2014 9:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 1/10/2014 9:30:23 PM0.20 mg/L 1ND 11147

Motor Oil Range Organics (MRO) 1/10/2014 9:30:23 PM2.5 mg/L 1ND 11147

    Surr: DNOP 1/10/2014 9:30:23 PM75.6-144 %REC 1112 11147

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 1/9/2014 6:24:01 PM0.050 mg/L 1ND R16005

    Surr: BFB 1/9/2014 6:24:01 PM80.4-118 %REC 186.0 R16005

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 1/10/2014 2:17:23 PM1.0 µg/L 1ND R16018

Toluene 1/10/2014 2:17:23 PM1.0 µg/L 1ND R16018

Ethylbenzene 1/10/2014 2:17:23 PM1.0 µg/L 1ND R16018

Xylenes, Total 1/10/2014 2:17:23 PM2.0 µg/L 1ND R16018

    Surr: 1,2-Dichloroethane-d4 1/10/2014 2:17:23 PM70-130 %REC 196.7 R16018

    Surr: 4-Bromofluorobenzene 1/10/2014 2:17:23 PM70-130 %REC 1112 R16018

    Surr: Dibromofluoromethane 1/10/2014 2:17:23 PM70-130 %REC 1107 R16018

    Surr: Toluene-d8 1/10/2014 2:17:23 PM70-130 %REC 194.5 R16018

Qualifiers:   

Page 2 of 6

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

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



Project: GAC 1-7-14
Client Sample ID: GAC-Inlet

Collection Date: 1/7/2014 11:25:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1401261-003

Date Reported: 1/16/2014

Analytical Report
Lab Order 1401261

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 1/8/2014 9:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 1/10/2014 9:52:29 PM0.20 mg/L 10.35 11147

Motor Oil Range Organics (MRO) 1/10/2014 9:52:29 PM2.5 mg/L 1ND 11147

    Surr: DNOP 1/10/2014 9:52:29 PM75.6-144 %REC 1110 11147

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 1/9/2014 6:54:18 PM1.0 mg/L 208.8 R16005

    Surr: BFB 1/9/2014 6:54:18 PM80.4-118 %REC 20112 R16005

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 1/10/2014 3:15:06 PM10 µg/L 10110 R16018

Toluene 1/10/2014 3:15:06 PM10 µg/L 10ND R16018

Ethylbenzene 1/10/2014 3:15:06 PM10 µg/L 10760 R16018

Xylenes, Total 1/10/2014 3:15:06 PM20 µg/L 10750 R16018

    Surr: 1,2-Dichloroethane-d4 1/10/2014 3:15:06 PM70-130 %REC 1091.9 R16018

    Surr: 4-Bromofluorobenzene 1/10/2014 3:15:06 PM70-130 %REC 1088.3 R16018

    Surr: Dibromofluoromethane 1/10/2014 3:15:06 PM70-130 %REC 10102 R16018

    Surr: Toluene-d8 1/10/2014 3:15:06 PM70-130 %REC 1094.8 R16018

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 1-7-14
Client: Western Refining Southwest, Inc.

16-Jan-14

QC SUMMARY REPORT 1401261WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-11147

Batch ID: 11147

Analysis Date: 1/10/2014Prep Date: 1/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16001

SeqNo: 461457

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 113 75.6 1440.57

Sample ID 1401261-001CMS

Batch ID: 11147

Analysis Date: 1/10/2014Prep Date: 1/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 16001

SeqNo: 461460

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 108 72.1 1560.20 02.7

    Surr: DNOP 0.2500 116 75.6 1440.29

Sample ID 1401261-001CMSD

Batch ID: 11147

Analysis Date: 1/10/2014Prep Date: 1/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 16001

SeqNo: 461461

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 105 72.1 156 200.20 0 2.632.6

    Surr: DNOP 0.2500 116 75.6 144 000.29

Qualifiers:   

Page 4 of 6

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



Project: GAC 1-7-14
Client: Western Refining Southwest, Inc.

16-Jan-14

QC SUMMARY REPORT 1401261WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R16005

Analysis Date: 1/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16005

SeqNo: 461067

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 83.4 80.4 11817

Sample ID 1401261-003BMS

Batch ID: R16005

Analysis Date: 1/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 16005

SeqNo: 461084

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 107 67.7 1281.0 8.80020

    Surr: BFB 400.0 117 80.4 118470

Sample ID 1401261-003BMSD

Batch ID: R16005

Analysis Date: 1/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 16005

SeqNo: 461085

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 104 67.7 128 201.0 8.800 1.4619

    Surr: BFB 400.0 115 80.4 118 00460

Qualifiers:   

Page 5 of 6

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



Project: GAC 1-7-14
Client: Western Refining Southwest, Inc.

16-Jan-14

QC SUMMARY REPORT 1401261WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL rb

Batch ID: R16018

Analysis Date: 1/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 16018

SeqNo: 461501

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 2.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 102 70 13010

    Surr: 4-Bromofluorobenzene 10.00 114 70 13011

    Surr: Dibromofluoromethane 10.00 114 70 13011

    Surr: Toluene-d8 10.00 98.4 70 1309.8

Qualifiers:   

Page 6 of 6

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







February 11, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 2-3-14 OrderNo.: 1402085

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 2/4/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 2-3-14
Client Sample ID: GAC Lead

Collection Date: 2/3/2014 10:25:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1402085-001

Date Reported: 2/11/2014

Analytical Report
Lab Order 1402085

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/4/2014 10:36:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 2/10/2014 1:37:52 PM0.20 mg/L 10.21 11556

Motor Oil Range Organics (MRO) 2/10/2014 1:37:52 PM2.5 mg/L 1ND 11556

    Surr: DNOP 2/10/2014 1:37:52 PM76-161 %REC 1135 11556

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 2/5/2014 3:11:52 PM0.050 mg/L 1ND R16555

    Surr: BFB 2/5/2014 3:11:52 PM80.4-118 %REC 184.8 R16555

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 2/5/2014 2:48:13 PM1.0 µg/L 1ND R16556

Toluene 2/5/2014 2:48:13 PM1.0 µg/L 1ND R16556

Ethylbenzene 2/5/2014 2:48:13 PM1.0 µg/L 1ND R16556

Methyl tert-butyl ether (MTBE) 2/5/2014 2:48:13 PM1.0 µg/L 11.5 R16556

Xylenes, Total 2/5/2014 2:48:13 PM2.0 µg/L 1ND R16556

    Surr: 1,2-Dichloroethane-d4 2/5/2014 2:48:13 PM70-130 %REC 1114 R16556

    Surr: 4-Bromofluorobenzene 2/5/2014 2:48:13 PM70-130 %REC 188.2 R16556

    Surr: Dibromofluoromethane 2/5/2014 2:48:13 PM70-130 %REC 1103 R16556

    Surr: Toluene-d8 2/5/2014 2:48:13 PM70-130 %REC 194.3 R16556

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 2-3-14
Client Sample ID: GAC Inlet

Collection Date: 2/3/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1402085-002

Date Reported: 2/11/2014

Analytical Report
Lab Order 1402085

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 2/4/2014 10:36:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 2/10/2014 2:44:14 PM0.20 mg/L 13.7 11556

Motor Oil Range Organics (MRO) 2/10/2014 2:44:14 PM2.5 mg/L 1ND 11556

    Surr: DNOP 2/10/2014 2:44:14 PM76-161 %REC 1124 11556

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 2/5/2014 3:42:05 PM1.0 mg/L 208.3 R16555

    Surr: BFB S 2/5/2014 3:42:05 PM80.4-118 %REC 20124 R16555

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 2/5/2014 4:55:30 PM10 µg/L 10140 R16556

Toluene 2/5/2014 4:55:30 PM10 µg/L 10ND R16556

Ethylbenzene 2/5/2014 4:55:30 PM10 µg/L 10870 R16556

Methyl tert-butyl ether (MTBE) 2/5/2014 4:55:30 PM10 µg/L 10ND R16556

Xylenes, Total 2/5/2014 4:55:30 PM20 µg/L 10980 R16556

    Surr: 1,2-Dichloroethane-d4 2/5/2014 4:55:30 PM70-130 %REC 10104 R16556

    Surr: 4-Bromofluorobenzene 2/5/2014 4:55:30 PM70-130 %REC 10105 R16556

    Surr: Dibromofluoromethane 2/5/2014 4:55:30 PM70-130 %REC 1099.4 R16556

    Surr: Toluene-d8 2/5/2014 4:55:30 PM70-130 %REC 10100 R16556

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 2-3-14
Client: Western Refining Southwest, Inc.

11-Feb-14

QC SUMMARY REPORT 1402085WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-11556

Batch ID: 11556

Analysis Date: 2/10/2014Prep Date: 2/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16624

SeqNo: 478958

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 124 76 1610.62

Sample ID 1402085-001BMS

Batch ID: 11556

Analysis Date: 2/10/2014Prep Date: 2/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC Lead RunNo: 16624

SeqNo: 478968

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 131 72.1 1560.20 0.20643.5

    Surr: DNOP 0.2500 133 76 1610.33

Sample ID 1402085-001BMSD

Batch ID: 11556

Analysis Date: 2/10/2014Prep Date: 2/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC Lead RunNo: 16624

SeqNo: 478969

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 132 72.1 156 200.20 0.2064 0.7633.5

    Surr: DNOP 0.2500 134 76 161 000.33

Qualifiers:   

Page 3 of 5

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



Project: GAC 2-3-14
Client: Western Refining Southwest, Inc.

11-Feb-14

QC SUMMARY REPORT 1402085WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R16555

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 16555

SeqNo: 476566

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 90.2 80.4 11818

Qualifiers:   

Page 4 of 5

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



Project: GAC 2-3-14
Client: Western Refining Southwest, Inc.

11-Feb-14

QC SUMMARY REPORT 1402085WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R16556

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 16556

SeqNo: 476593

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 2.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 115 70 13012

    Surr: 4-Bromofluorobenzene 10.00 98.8 70 1309.9

    Surr: Dibromofluoromethane 10.00 105 70 13010

    Surr: Toluene-d8 10.00 96.4 70 1309.6

Sample ID 1402085-001ams

Batch ID: R16556

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC Lead RunNo: 16556

SeqNo: 476596

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 111 68.6 1261.0 022

Toluene 20.00 99.6 72.5 1221.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 110 70 13011

    Surr: 4-Bromofluorobenzene 10.00 97.6 70 1309.8

    Surr: Dibromofluoromethane 10.00 85.7 70 1308.6

    Surr: Toluene-d8 10.00 96.1 70 1309.6

Sample ID 1402085-001amsd

Batch ID: R16556

Analysis Date: 2/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC Lead RunNo: 16556

SeqNo: 476597

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 98.7 68.6 126 201.0 0 11.620

Toluene 20.00 88.6 72.5 122 201.0 0 11.718

    Surr: 1,2-Dichloroethane-d4 10.00 105 70 130 0010

    Surr: 4-Bromofluorobenzene 10.00 101 70 130 0010

    Surr: Dibromofluoromethane 10.00 86.7 70 130 008.7

    Surr: Toluene-d8 10.00 96.5 70 130 009.6

Qualifiers:   

Page 5 of 5

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







March 13, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 3-3-14 OrderNo.: 1403057

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 3/4/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 3-3-14
Client Sample ID: Lag

Collection Date: 3/3/2014 9:50:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1403057-001

Date Reported: 3/13/2014

Analytical Report
Lab Order 1403057

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 3/4/2014 10:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 3/5/2014 9:42:49 PM0.20 mg/L 1ND 12005

Motor Oil Range Organics (MRO) 3/5/2014 9:42:49 PM2.5 mg/L 1ND 12005

    Surr: DNOP 3/5/2014 9:42:49 PM76-161 %REC 1118 12005

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 3/5/2014 2:37:03 AM0.050 mg/L 1ND R17094

    Surr: BFB 3/5/2014 2:37:03 AM80.4-118 %REC 194.9 R17094

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Toluene 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Ethylbenzene 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Methyl tert-butyl ether (MTBE) 3/7/2014 4:22:17 PM1.0 µg/L 1ND R17180

Xylenes, Total 3/7/2014 4:22:17 PM2.0 µg/L 1ND R17180

    Surr: 1,2-Dichloroethane-d4 3/7/2014 4:22:17 PM70-130 %REC 1102 R17180

    Surr: 4-Bromofluorobenzene 3/7/2014 4:22:17 PM70-130 %REC 1107 R17180

    Surr: Dibromofluoromethane 3/7/2014 4:22:17 PM70-130 %REC 1114 R17180

    Surr: Toluene-d8 3/7/2014 4:22:17 PM70-130 %REC 192.7 R17180

Qualifiers:   

Page 1 of 7

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

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



Project: GAC 3-3-14
Client Sample ID: Lead

Collection Date: 3/3/2014 9:55:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1403057-002

Date Reported: 3/13/2014

Analytical Report
Lab Order 1403057

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 3/4/2014 10:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 3/5/2014 10:48:05 PM0.20 mg/L 1ND 12005

Motor Oil Range Organics (MRO) 3/5/2014 10:48:05 PM2.5 mg/L 1ND 12005

    Surr: DNOP 3/5/2014 10:48:05 PM76-161 %REC 1115 12005

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 3/5/2014 3:07:18 AM0.050 mg/L 1ND R17094

    Surr: BFB 3/5/2014 3:07:18 AM80.4-118 %REC 194.5 R17094

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 3/10/2014 4:31:26 PM1.0 µg/L 1ND R17218

Toluene 3/10/2014 4:31:26 PM1.0 µg/L 1ND R17218

Ethylbenzene 3/10/2014 4:31:26 PM1.0 µg/L 1ND R17218

Methyl tert-butyl ether (MTBE) 3/10/2014 4:31:26 PM1.0 µg/L 11.7 R17218

Xylenes, Total 3/10/2014 4:31:26 PM2.0 µg/L 1ND R17218

    Surr: 1,2-Dichloroethane-d4 3/10/2014 4:31:26 PM70-130 %REC 1101 R17218

    Surr: 4-Bromofluorobenzene 3/10/2014 4:31:26 PM70-130 %REC 1103 R17218

    Surr: Dibromofluoromethane 3/10/2014 4:31:26 PM70-130 %REC 1120 R17218

    Surr: Toluene-d8 3/10/2014 4:31:26 PM70-130 %REC 187.6 R17218

Qualifiers:   

Page 2 of 7

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

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



Project: GAC 3-3-14
Client Sample ID: Inlet

Collection Date: 3/3/2014 9:45:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1403057-003

Date Reported: 3/13/2014

Analytical Report
Lab Order 1403057

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 3/4/2014 10:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 3/5/2014 11:09:57 PM0.20 mg/L 12.7 12005

Motor Oil Range Organics (MRO) 3/5/2014 11:09:57 PM2.5 mg/L 1ND 12005

    Surr: DNOP 3/5/2014 11:09:57 PM76-161 %REC 1112 12005

EPA METHOD 8015D: GASOLINE RANGE Analyst: JMP

Gasoline Range Organics (GRO) 3/5/2014 3:37:29 AM1.0 mg/L 207.9 R17094

    Surr: BFB S 3/5/2014 3:37:29 AM80.4-118 %REC 20122 R17094

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 3/10/2014 6:34:40 PM10 µg/L 10150 R17218

Toluene 3/10/2014 6:34:40 PM10 µg/L 10ND R17218

Ethylbenzene 3/10/2014 6:34:40 PM10 µg/L 10750 R17218

Methyl tert-butyl ether (MTBE) 3/10/2014 6:34:40 PM10 µg/L 10ND R17218

Xylenes, Total 3/10/2014 6:34:40 PM20 µg/L 10830 R17218

    Surr: 1,2-Dichloroethane-d4 3/10/2014 6:34:40 PM70-130 %REC 1095.6 R17218

    Surr: 4-Bromofluorobenzene 3/10/2014 6:34:40 PM70-130 %REC 1098.6 R17218

    Surr: Dibromofluoromethane 3/10/2014 6:34:40 PM70-130 %REC 10111 R17218

    Surr: Toluene-d8 3/10/2014 6:34:40 PM70-130 %REC 1091.0 R17218

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

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12005

Batch ID: 12005

Analysis Date: 3/5/2014Prep Date: 3/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 17113

SeqNo: 492091

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 101 76 1610.50

Sample ID 1403057-001CMS

Batch ID: 12005

Analysis Date: 3/5/2014Prep Date: 3/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17113

SeqNo: 492552

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 125 72.1 1560.20 0.19343.3

    Surr: DNOP 0.2500 110 76 1610.28

Sample ID 1403057-001CMSD

Batch ID: 12005

Analysis Date: 3/5/2014Prep Date: 3/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17113

SeqNo: 492553

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 121 72.1 156 200.20 0.1934 2.453.2

    Surr: DNOP 0.2500 111 76 161 000.28

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R17094

Analysis Date: 3/4/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 17094

SeqNo: 491570

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 96.0 80.4 11819

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R17180

Analysis Date: 3/7/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17180

SeqNo: 494248

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 92.2 70 1309.2

    Surr: 4-Bromofluorobenzene 10.00 101 70 13010

    Surr: Dibromofluoromethane 10.00 102 70 13010

    Surr: Toluene-d8 10.00 93.0 70 1309.3

Sample ID 5ml rb

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17218

SeqNo: 495668

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 99.8 70 13010

    Surr: 4-Bromofluorobenzene 10.00 105 70 13011

    Surr: Dibromofluoromethane 10.00 109 70 13011

    Surr: Toluene-d8 10.00 90.7 70 1309.1

Sample ID 1403057-001ams

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17218

SeqNo: 495670

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 110 70 1301.0 022

Toluene 20.00 86.4 67.5 1231.0 017

    Surr: 1,2-Dichloroethane-d4 10.00 102 70 13010

    Surr: 4-Bromofluorobenzene 10.00 104 70 13010

    Surr: Dibromofluoromethane 10.00 91.1 70 1309.1

    Surr: Toluene-d8 10.00 94.2 70 1309.4

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



Project: GAC 3-3-14
Client: Western Refining Southwest, Inc.

13-Mar-14

QC SUMMARY REPORT 1403057WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1403057-001amsd

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17218

SeqNo: 495671

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 103 70 130 201.0 0 3.4821

Toluene 20.00 80.4 67.5 123 201.0 0 12.416

    Surr: 1,2-Dichloroethane-d4 10.00 102 70 130 0010

    Surr: 4-Bromofluorobenzene 10.00 101 70 130 0010

    Surr: Dibromofluoromethane 10.00 98.0 70 130 009.8

    Surr: Toluene-d8 10.00 96.3 70 130 009.6

Sample ID 1403057-002ams

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 17218

SeqNo: 495673

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 107 70 1301.0 021

Toluene 20.00 88.5 67.5 1231.0 018

    Surr: 1,2-Dichloroethane-d4 10.00 95.4 70 1309.5

    Surr: 4-Bromofluorobenzene 10.00 105 70 13011

    Surr: Dibromofluoromethane 10.00 90.4 70 1309.0

    Surr: Toluene-d8 10.00 91.6 70 1309.2

Sample ID 1403057-002amsd

Batch ID: R17218

Analysis Date: 3/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 17218

SeqNo: 495674

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 108 70 130 201.0 0 0.40922

Toluene 20.00 90.7 67.5 123 201.0 0 2.3918

    Surr: 1,2-Dichloroethane-d4 10.00 99.2 70 130 009.9

    Surr: 4-Bromofluorobenzene 10.00 102 70 130 0010

    Surr: Dibromofluoromethane 10.00 88.8 70 130 008.9

    Surr: Toluene-d8 10.00 92.6 70 130 009.3

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







April 24, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 4-7-14 OrderNo.: 1404320

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 4/8/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 4-7-14
CLIENT: Western Refining Southwest, Inc.

Lab SampleID Client Sample ID Tag No Date ReceivedDate Collected

24-Apr-14

Workorder
Sample Summary

1404320WO#:

Matrix

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

1404320-001 Lag 4/7/2014 10:30:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-001 Lag 4/7/2014 10:30:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-001 Lag 4/7/2014 10:30:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-002 Lead 4/7/2014 10:40:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-002 Lead 4/7/2014 10:40:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-002 Lead 4/7/2014 10:40:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-003 Inlet 4/7/2014 10:50:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-003 Inlet 4/7/2014 10:50:00 AM 4/8/2014 9:55:00 AM Aqueous
1404320-003 Inlet 4/7/2014 10:50:00 AM 4/8/2014 9:55:00 AM Aqueous

Page 1 of 8

http://www.hallenvironmental.com


Project: GAC 4-7-14
Client Sample ID: Lag

Collection Date: 4/7/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404320-001

Date Reported: 4/24/2014

Analytical Report
Lab Order 1404320

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/8/2014 9:55:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/9/2014 11:29:46 AM0.20 mg/L 1ND 12588

Motor Oil Range Organics (MRO) 4/9/2014 11:29:46 AM2.5 mg/L 1ND 12588

    Surr: DNOP 4/9/2014 11:29:46 AM76-161 %REC 1140 12588

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Toluene 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Ethylbenzene 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Methyl tert-butyl ether (MTBE) 4/9/2014 1:49:28 PM1.0 µg/L 1ND R17896

Xylenes, Total 4/9/2014 1:49:28 PM2.0 µg/L 1ND R17896

    Surr: 1,2-Dichloroethane-d4 4/9/2014 1:49:28 PM70-130 %REC 193.5 R17896

    Surr: 4-Bromofluorobenzene 4/9/2014 1:49:28 PM70-130 %REC 193.8 R17896

    Surr: Dibromofluoromethane 4/9/2014 1:49:28 PM70-130 %REC 196.6 R17896

    Surr: Toluene-d8 4/9/2014 1:49:28 PM70-130 %REC 193.2 R17896

EPA METHOD 8015D: GASOLINE RANGE Analyst: cadg

Gasoline Range Organics (GRO) 4/16/2014 12:05:04 PM0.050 mg/L 10.14 R18044

    Surr: BFB 4/16/2014 12:05:04 PM70-130 %REC 196.0 R18044

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

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



Project: GAC 4-7-14
Client Sample ID: Lead

Collection Date: 4/7/2014 10:40:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404320-002

Date Reported: 4/24/2014

Analytical Report
Lab Order 1404320

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/8/2014 9:55:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/9/2014 12:36:16 PM0.20 mg/L 1ND 12588

Motor Oil Range Organics (MRO) 4/9/2014 12:36:16 PM2.5 mg/L 1ND 12588

    Surr: DNOP 4/9/2014 12:36:16 PM76-161 %REC 1113 12588

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/9/2014 3:41:14 PM1.0 µg/L 1ND R17896

Toluene 4/9/2014 3:41:14 PM1.0 µg/L 1ND R17896

Ethylbenzene 4/9/2014 3:41:14 PM1.0 µg/L 1ND R17896

Methyl tert-butyl ether (MTBE) 4/9/2014 3:41:14 PM1.0 µg/L 11.1 R17896

Xylenes, Total 4/9/2014 3:41:14 PM2.0 µg/L 1ND R17896

    Surr: 1,2-Dichloroethane-d4 4/9/2014 3:41:14 PM70-130 %REC 196.3 R17896

    Surr: 4-Bromofluorobenzene 4/9/2014 3:41:14 PM70-130 %REC 192.1 R17896

    Surr: Dibromofluoromethane 4/9/2014 3:41:14 PM70-130 %REC 195.9 R17896

    Surr: Toluene-d8 4/9/2014 3:41:14 PM70-130 %REC 193.2 R17896

EPA METHOD 8015D: GASOLINE RANGE Analyst: cadg

Gasoline Range Organics (GRO) 4/16/2014 1:31:21 PM0.050 mg/L 10.088 R18044

    Surr: BFB 4/16/2014 1:31:21 PM70-130 %REC 194.2 R18044

Qualifiers:   

Page 3 of 8

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

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



Project: GAC 4-7-14
Client Sample ID: Inlet

Collection Date: 4/7/2014 10:50:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1404320-003

Date Reported: 4/24/2014

Analytical Report
Lab Order 1404320

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 4/8/2014 9:55:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 4/9/2014 12:58:20 PM0.20 mg/L 12.9 12588

Motor Oil Range Organics (MRO) 4/9/2014 12:58:20 PM2.5 mg/L 1ND 12588

    Surr: DNOP 4/9/2014 12:58:20 PM76-161 %REC 1118 12588

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 4/9/2014 4:09:13 PM10 µg/L 10110 R17896

Toluene 4/9/2014 4:09:13 PM10 µg/L 10ND R17896

Ethylbenzene 4/10/2014 4:34:30 PM100 µg/L 1001000 R17924

Methyl tert-butyl ether (MTBE) 4/9/2014 4:09:13 PM10 µg/L 10ND R17896

Xylenes, Total 4/10/2014 4:34:30 PM200 µg/L 1002700 R17924

    Surr: 1,2-Dichloroethane-d4 4/9/2014 4:09:13 PM70-130 %REC 1092.0 R17896

    Surr: 4-Bromofluorobenzene 4/9/2014 4:09:13 PM70-130 %REC 1099.0 R17896

    Surr: Dibromofluoromethane 4/9/2014 4:09:13 PM70-130 %REC 1095.5 R17896

    Surr: Toluene-d8 4/9/2014 4:09:13 PM70-130 %REC 1092.1 R17896

EPA METHOD 8015D: GASOLINE RANGE Analyst: cadg

Gasoline Range Organics (GRO) 4/16/2014 2:00:07 PM2.5 mg/L 5017 R18044

    Surr: BFB 4/16/2014 2:00:07 PM70-130 %REC 5096.4 R18044

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

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-12588

Batch ID: 12588

Analysis Date: 4/9/2014Prep Date: 4/8/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 17871

SeqNo: 515440

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 121 76 1610.60

Sample ID 1404320-001CMS

Batch ID: 12588

Analysis Date: 4/9/2014Prep Date: 4/8/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17871

SeqNo: 515604

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 131 72.1 1560.20 03.3

    Surr: DNOP 0.2500 128 76 1610.32

Sample ID 1404320-001CMSD

Batch ID: 12588

Analysis Date: 4/9/2014Prep Date: 4/8/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lag RunNo: 17871

SeqNo: 515605

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 139 72.1 156 200.20 0 6.133.5

    Surr: DNOP 0.2500 133 76 161 000.33

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R17896

Analysis Date: 4/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17896

SeqNo: 516213

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 93.4 70 1309.3

    Surr: 4-Bromofluorobenzene 10.00 95.5 70 1309.5

    Surr: Dibromofluoromethane 10.00 97.1 70 1309.7

    Surr: Toluene-d8 10.00 93.5 70 1309.4

Sample ID 1404320-001a ms

Batch ID: R17896

Analysis Date: 4/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17896

SeqNo: 516220

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 94.4 70 1301.0 019

Toluene 20.00 96.1 67.5 1231.0 019

    Surr: 1,2-Dichloroethane-d4 10.00 93.3 70 1309.3

    Surr: 4-Bromofluorobenzene 10.00 94.9 70 1309.5

    Surr: Dibromofluoromethane 10.00 96.7 70 1309.7

    Surr: Toluene-d8 10.00 94.4 70 1309.4

Sample ID 1404320-001a msd

Batch ID: R17896

Analysis Date: 4/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lag RunNo: 17896

SeqNo: 516221

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 92.9 70 130 201.0 0 1.5419

Toluene 20.00 93.2 67.5 123 201.0 0 3.0619

    Surr: 1,2-Dichloroethane-d4 10.00 94.8 70 130 009.5

    Surr: 4-Bromofluorobenzene 10.00 95.7 70 130 009.6

    Surr: Dibromofluoromethane 10.00 95.3 70 130 009.5

    Surr: Toluene-d8 10.00 92.5 70 130 009.3

Sample ID 5mL-rb

Batch ID: R17924

Analysis Date: 4/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17924

SeqNo: 517155

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Ethylbenzene 1.0ND

Qualifiers:   

Page 6 of 8

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R17924

Analysis Date: 4/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 17924

SeqNo: 517155

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 90.4 70 1309.0

    Surr: 4-Bromofluorobenzene 10.00 94.9 70 1309.5

    Surr: Dibromofluoromethane 10.00 97.1 70 1309.7

    Surr: Toluene-d8 10.00 92.0 70 1309.2

Qualifiers:   

Page 7 of 8

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



Project: GAC 4-7-14
Client: Western Refining Southwest, Inc.

24-Apr-14

QC SUMMARY REPORT 1404320WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL rb

Batch ID: R18044

Analysis Date: 4/16/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18044

SeqNo: 520568

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 10.00 96.0 70 1309.6

Sample ID 1404320-003b ms

Batch ID: R18044

Analysis Date: 4/16/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 18044

SeqNo: 520574

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 87.8 70 1302.5 16.7839

    Surr: BFB 500.0 100 70 130500

Sample ID 1404320-003b msd

Batch ID: R18044

Analysis Date: 4/16/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 18044

SeqNo: 520575

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 84.2 70 130 202.5 16.78 2.3038

    Surr: BFB 500.0 101 70 130 00500

Qualifiers:   

Page 8 of 8

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







May 14, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 5-8-14 OrderNo.: 1405367

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 5/8/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 5-8-14
Client Sample ID: GAC-Lag

Collection Date: 5/8/2014 8:50:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1405367-001

Date Reported: 5/14/2014

Analytical Report
Lab Order 1405367

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/8/2014 3:00:00 PM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 5/12/2014 11:52:51 AM0.20 mg/L 1ND 13081

Motor Oil Range Organics (MRO) 5/12/2014 11:52:51 AM2.5 mg/L 1ND 13081

    Surr: DNOP 5/12/2014 11:52:51 AM76-161 %REC 1127 13081

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 5/9/2014 6:29:13 PM0.050 mg/L 1ND R18519

    Surr: BFB 5/9/2014 6:29:13 PM80.4-118 %REC 190.4 R18519

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 5/12/2014 2:10:52 PM1.0 µg/L 1ND R18547

Toluene 5/12/2014 2:10:52 PM1.0 µg/L 1ND R18547

Ethylbenzene 5/12/2014 2:10:52 PM1.0 µg/L 1ND R18547

Xylenes, Total 5/12/2014 2:10:52 PM2.0 µg/L 1ND R18547

    Surr: 1,2-Dichloroethane-d4 5/12/2014 2:10:52 PM70-130 %REC 198.2 R18547

    Surr: 4-Bromofluorobenzene 5/12/2014 2:10:52 PM70-130 %REC 198.9 R18547

    Surr: Dibromofluoromethane 5/12/2014 2:10:52 PM70-130 %REC 1102 R18547

    Surr: Toluene-d8 5/12/2014 2:10:52 PM70-130 %REC 1104 R18547

Qualifiers:   

Page 1 of 6

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

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



Project: GAC 5-8-14
Client Sample ID: GAC-Lead

Collection Date: 5/8/2014 9:10:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1405367-002

Date Reported: 5/14/2014

Analytical Report
Lab Order 1405367

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/8/2014 3:00:00 PM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 5/12/2014 1:25:01 PM0.20 mg/L 1ND 13081

Motor Oil Range Organics (MRO) 5/12/2014 1:25:01 PM2.5 mg/L 1ND 13081

    Surr: DNOP S 5/12/2014 1:25:01 PM76-161 %REC 1178 13081

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 5/9/2014 6:59:16 PM0.050 mg/L 1ND R18519

    Surr: BFB 5/9/2014 6:59:16 PM80.4-118 %REC 189.9 R18519

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 5/12/2014 3:37:11 PM1.0 µg/L 1ND R18547

Toluene 5/12/2014 3:37:11 PM1.0 µg/L 1ND R18547

Ethylbenzene 5/12/2014 3:37:11 PM1.0 µg/L 1ND R18547

Xylenes, Total 5/12/2014 3:37:11 PM2.0 µg/L 1ND R18547

    Surr: 1,2-Dichloroethane-d4 5/12/2014 3:37:11 PM70-130 %REC 198.7 R18547

    Surr: 4-Bromofluorobenzene 5/12/2014 3:37:11 PM70-130 %REC 197.6 R18547

    Surr: Dibromofluoromethane 5/12/2014 3:37:11 PM70-130 %REC 1103 R18547

    Surr: Toluene-d8 5/12/2014 3:37:11 PM70-130 %REC 1105 R18547

Qualifiers:   

Page 2 of 6

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

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



Project: GAC 5-8-14
Client Sample ID: GAC-Inlet

Collection Date: 5/8/2014 9:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1405367-003

Date Reported: 5/14/2014

Analytical Report
Lab Order 1405367

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 5/8/2014 3:00:00 PM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 5/12/2014 1:55:38 PM0.20 mg/L 11.7 13081

Motor Oil Range Organics (MRO) 5/12/2014 1:55:38 PM2.5 mg/L 1ND 13081

    Surr: DNOP 5/12/2014 1:55:38 PM76-161 %REC 1159 13081

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 5/9/2014 7:29:19 PM2.5 mg/L 507.1 R18519

    Surr: BFB 5/9/2014 7:29:19 PM80.4-118 %REC 5090.3 R18519

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: cadg

Benzene 5/12/2014 4:05:56 PM20 µg/L 2023 R18547

Toluene 5/12/2014 4:05:56 PM20 µg/L 20ND R18547

Ethylbenzene 5/12/2014 4:05:56 PM20 µg/L 20700 R18547

Xylenes, Total 5/12/2014 4:05:56 PM40 µg/L 201000 R18547

    Surr: 1,2-Dichloroethane-d4 5/12/2014 4:05:56 PM70-130 %REC 2096.6 R18547

    Surr: 4-Bromofluorobenzene 5/12/2014 4:05:56 PM70-130 %REC 2089.0 R18547

    Surr: Dibromofluoromethane 5/12/2014 4:05:56 PM70-130 %REC 20102 R18547

    Surr: Toluene-d8 5/12/2014 4:05:56 PM70-130 %REC 20101 R18547

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 5-8-14
Client: Western Refining Southwest, Inc.

14-May-14

QC SUMMARY REPORT 1405367WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-13081

Batch ID: 13081

Analysis Date: 5/12/2014Prep Date: 5/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18530

SeqNo: 535430

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 127 76 1610.64

Sample ID 1405367-001CMSD

Batch ID: 13081

Analysis Date: 5/12/2014Prep Date: 5/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 18530

SeqNo: 535750

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 140 72.1 156 200.20 0 8.053.5

    Surr: DNOP 0.2500 137 76 161 000.34

Sample ID 1405367-001CMS

Batch ID: 13081

Analysis Date: 5/12/2014Prep Date: 5/9/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Lag RunNo: 18530

SeqNo: 535968

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 152 72.1 1560.20 03.8

    Surr: DNOP 0.2500 143 76 1610.36

Qualifiers:   

Page 4 of 6

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



Project: GAC 5-8-14
Client: Western Refining Southwest, Inc.

14-May-14

QC SUMMARY REPORT 1405367WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R18519

Analysis Date: 5/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 18519

SeqNo: 534572

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 89.6 80.4 11818

Sample ID 1405367-003BMS

Batch ID: R18519

Analysis Date: 5/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 18519

SeqNo: 534590

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 98.5 79 1212.5 7.12032

    Surr: BFB 1000 102 80.4 1181000

Sample ID 1405367-003BMSD

Batch ID: R18519

Analysis Date: 5/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 18519

SeqNo: 534591

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 92.5 79 121 202.5 7.120 4.8130

    Surr: BFB 1000 103 80.4 118 001000

Qualifiers:   

Page 5 of 6

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



Project: GAC 5-8-14
Client: Western Refining Southwest, Inc.

14-May-14

QC SUMMARY REPORT 1405367WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL rb

Batch ID: R18547

Analysis Date: 5/12/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 18547

SeqNo: 535867

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 96.5 70 1309.6

    Surr: 4-Bromofluorobenzene 10.00 98.6 70 1309.9

    Surr: Dibromofluoromethane 10.00 101 70 13010

    Surr: Toluene-d8 10.00 107 70 13011

Sample ID 1405367-001a ms

Batch ID: R18547

Analysis Date: 5/12/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Lag RunNo: 18547

SeqNo: 535870

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 102 70 1301.0 020

Toluene 20.00 103 67.5 1231.0 021

    Surr: 1,2-Dichloroethane-d4 10.00 98.6 70 1309.9

    Surr: 4-Bromofluorobenzene 10.00 96.1 70 1309.6

    Surr: Dibromofluoromethane 10.00 99.2 70 1309.9

    Surr: Toluene-d8 10.00 101 70 13010

Sample ID 1405367-001a msd

Batch ID: R18547

Analysis Date: 5/12/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Lag RunNo: 18547

SeqNo: 535871

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 100 70 130 201.0 0 1.8120

Toluene 20.00 99.8 67.5 123 201.0 0 3.2120

    Surr: 1,2-Dichloroethane-d4 10.00 99.1 70 130 009.9

    Surr: 4-Bromofluorobenzene 10.00 95.5 70 130 009.5

    Surr: Dibromofluoromethane 10.00 103 70 130 0010

    Surr: Toluene-d8 10.00 104 70 130 0010

Qualifiers:   

Page 6 of 6

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







June 17, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 6-5-14 OrderNo.: 1406316

FAX (505) 632-3911
TEL: (505) 632-4135

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 6/6/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 6-5-14
Client Sample ID: GAC - Lag

Collection Date: 6/5/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1406316-001

Date Reported: 6/17/2014

Analytical Report
Lab Order 1406316

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 6/6/2014 10:09:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 6/10/2014 9:31:11 PM0.20 mg/L 1ND 13569

Motor Oil Range Organics (MRO) 6/10/2014 9:31:11 PM2.5 mg/L 1ND 13569

    Surr: DNOP 6/10/2014 9:31:11 PM76-161 %REC 1125 13569

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 6/9/2014 4:59:40 PM0.050 mg/L 1ND R19139

    Surr: BFB 6/9/2014 4:59:40 PM70.9-130 %REC 197.4 R19139

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Toluene 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Ethylbenzene 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Methyl tert-butyl ether (MTBE) 6/6/2014 4:48:19 PM1.0 µg/L 1ND R19118

Xylenes, Total 6/6/2014 4:48:19 PM2.0 µg/L 1ND R19118

    Surr: 1,2-Dichloroethane-d4 6/6/2014 4:48:19 PM70-130 %REC 193.9 R19118

    Surr: 4-Bromofluorobenzene 6/6/2014 4:48:19 PM70-130 %REC 183.7 R19118

    Surr: Dibromofluoromethane 6/6/2014 4:48:19 PM70-130 %REC 190.2 R19118

    Surr: Toluene-d8 6/6/2014 4:48:19 PM70-130 %REC 195.2 R19118

Qualifiers:   

Page 1 of 6

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

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



Project: GAC 6-5-14
Client Sample ID: GAC - Lead

Collection Date: 6/5/2014 10:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1406316-002

Date Reported: 6/17/2014

Analytical Report
Lab Order 1406316

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 6/6/2014 10:09:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 6/10/2014 7:12:59 AM0.20 mg/L 1ND 13569

Motor Oil Range Organics (MRO) 6/10/2014 7:12:59 AM2.5 mg/L 1ND 13569

    Surr: DNOP 6/10/2014 7:12:59 AM76-161 %REC 1147 13569

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 6/9/2014 5:29:51 PM0.050 mg/L 1ND R19139

    Surr: BFB 6/9/2014 5:29:51 PM70.9-130 %REC 193.3 R19139

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Toluene 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Ethylbenzene 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Methyl tert-butyl ether (MTBE) 6/6/2014 5:17:55 PM1.0 µg/L 1ND R19118

Xylenes, Total 6/6/2014 5:17:55 PM2.0 µg/L 1ND R19118

    Surr: 1,2-Dichloroethane-d4 6/6/2014 5:17:55 PM70-130 %REC 1103 R19118

    Surr: 4-Bromofluorobenzene 6/6/2014 5:17:55 PM70-130 %REC 186.2 R19118

    Surr: Dibromofluoromethane 6/6/2014 5:17:55 PM70-130 %REC 198.3 R19118

    Surr: Toluene-d8 6/6/2014 5:17:55 PM70-130 %REC 196.4 R19118

Qualifiers:   

Page 2 of 6

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

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



Project: GAC 6-5-14
Client Sample ID: GAC - inlet

Collection Date: 6/5/2014 10:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1406316-003

Date Reported: 6/17/2014

Analytical Report
Lab Order 1406316

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 6/6/2014 10:09:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 6/10/2014 10:35:46 PM0.20 mg/L 13.1 13569

Motor Oil Range Organics (MRO) 6/10/2014 10:35:46 PM2.5 mg/L 1ND 13569

    Surr: DNOP 6/10/2014 10:35:46 PM76-161 %REC 1126 13569

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) P 6/9/2014 5:59:59 PM1.0 mg/L 209.5 R19139

    Surr: BFB P 6/9/2014 5:59:59 PM70.9-130 %REC 20127 R19139

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 6/6/2014 5:47:29 PM20 µg/L 20170 R19118

Toluene 6/6/2014 5:47:29 PM20 µg/L 20ND R19118

Ethylbenzene 6/6/2014 5:47:29 PM20 µg/L 20760 R19118

Methyl tert-butyl ether (MTBE) 6/6/2014 5:47:29 PM20 µg/L 20ND R19118

Xylenes, Total 6/6/2014 5:47:29 PM40 µg/L 201500 R19118

    Surr: 1,2-Dichloroethane-d4 6/6/2014 5:47:29 PM70-130 %REC 2099.0 R19118

    Surr: 4-Bromofluorobenzene 6/6/2014 5:47:29 PM70-130 %REC 2092.9 R19118

    Surr: Dibromofluoromethane 6/6/2014 5:47:29 PM70-130 %REC 2092.0 R19118

    Surr: Toluene-d8 6/6/2014 5:47:29 PM70-130 %REC 2094.6 R19118

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 6-5-14
Client: Western Refining Southwest, Inc.

17-Jun-14

QC SUMMARY REPORT 1406316WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-13569

Batch ID: 13569

Analysis Date: 6/10/2014Prep Date: 6/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19122

SeqNo: 553201

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 170 76 161 S0.85

Sample ID 1406316-001CMS

Batch ID: 13569

Analysis Date: 6/10/2014Prep Date: 6/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - Lag RunNo: 19152

SeqNo: 554446

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 134 64.4 1780.20 03.4

    Surr: DNOP 0.2500 121 76 1610.30

Sample ID 1406316-001CMSD

Batch ID: 13569

Analysis Date: 6/10/2014Prep Date: 6/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - Lag RunNo: 19152

SeqNo: 554448

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 148 64.4 178 200.20 0 9.343.7

    Surr: DNOP 0.2500 134 76 161 000.34

Qualifiers:   

Page 4 of 6

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



Project: GAC 6-5-14
Client: Western Refining Southwest, Inc.

17-Jun-14

QC SUMMARY REPORT 1406316WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R19139

Analysis Date: 6/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19139

SeqNo: 553037

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 93.7 70.9 13019

Sample ID 1406316-003BMS

Batch ID: R19139

Analysis Date: 6/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - inlet RunNo: 19139

SeqNo: 553053

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 115 79 1211.0 9.50821

    Surr: BFB 400.0 137 70.9 130 S550

Sample ID 1406316-003BMSD

Batch ID: R19139

Analysis Date: 6/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC - inlet RunNo: 19139

SeqNo: 553054

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 101 79 121 201.0 9.508 7.0920

    Surr: BFB 400.0 130 70.9 130 00520

Qualifiers:   

Page 5 of 6

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



Project: GAC 6-5-14
Client: Western Refining Southwest, Inc.

17-Jun-14

QC SUMMARY REPORT 1406316WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R19118

Analysis Date: 6/6/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 19118

SeqNo: 552734

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 89.7 70 1309.0

    Surr: 4-Bromofluorobenzene 10.00 85.9 70 1308.6

    Surr: Dibromofluoromethane 10.00 89.3 70 1308.9

    Surr: Toluene-d8 10.00 105 70 13011

Qualifiers:   

Page 6 of 6

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







July 15, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 3rd QTR OrderNo.: 1407096

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 7/2/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 3rd QTR
Client Sample ID: Gac-Lag

Collection Date: 7/1/2014 11:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1407096-001

Date Reported: 7/15/2014

Analytical Report
Lab Order 1407096

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/2/2014 9:45:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 7/2/2014 11:59:42 PM0.20 mg/L 1ND 14040

Motor Oil Range Organics (MRO) 7/2/2014 11:59:42 PM2.5 mg/L 1ND 14040

    Surr: DNOP 7/2/2014 11:59:42 PM76-161 %REC 1100 14040

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 7/3/2014 11:47:28 AM0.050 mg/L 1ND R19692

    Surr: BFB 7/3/2014 11:47:28 AM70.9-130 %REC 196.9 R19692

EPA METHOD 8260B:  VOLATILES Analyst: DJF

Benzene 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Toluene 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Ethylbenzene 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Methyl tert-butyl ether (MTBE) 7/9/2014 3:23:52 AM1.0 µg/L 1ND R19752

Xylenes, Total 7/9/2014 3:23:52 AM1.5 µg/L 1ND R19752

    Surr: 1,2-Dichloroethane-d4 7/9/2014 3:23:52 AM70-130 %REC 194.1 R19752

    Surr: 4-Bromofluorobenzene 7/9/2014 3:23:52 AM70-130 %REC 188.3 R19752

    Surr: Dibromofluoromethane 7/9/2014 3:23:52 AM70-130 %REC 190.1 R19752

    Surr: Toluene-d8 7/9/2014 3:23:52 AM70-130 %REC 1108 R19752

Qualifiers:   

Page 1 of 7

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

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



Project: GAC 3rd QTR
Client Sample ID: GAC-Lead

Collection Date: 7/1/2014 11:10:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1407096-002

Date Reported: 7/15/2014

Analytical Report
Lab Order 1407096

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/2/2014 9:45:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 7/3/2014 1:31:03 AM0.20 mg/L 1ND 14040

Motor Oil Range Organics (MRO) 7/3/2014 1:31:03 AM2.5 mg/L 1ND 14040

    Surr: DNOP 7/3/2014 1:31:03 AM76-161 %REC 1107 14040

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 7/3/2014 12:17:38 PM0.050 mg/L 1ND R19692

    Surr: BFB 7/3/2014 12:17:38 PM70.9-130 %REC 197.2 R19692

EPA METHOD 8260B:  VOLATILES Analyst: DJF

Benzene 7/9/2014 5:21:47 AM1.0 µg/L 1ND R19752

Toluene 7/9/2014 5:21:47 AM1.0 µg/L 1ND R19752

Ethylbenzene 7/9/2014 5:21:47 AM1.0 µg/L 1ND R19752

Methyl tert-butyl ether (MTBE) 7/9/2014 5:21:47 AM1.0 µg/L 11.1 R19752

Xylenes, Total 7/9/2014 5:21:47 AM1.5 µg/L 1ND R19752

    Surr: 1,2-Dichloroethane-d4 7/9/2014 5:21:47 AM70-130 %REC 192.3 R19752

    Surr: 4-Bromofluorobenzene 7/9/2014 5:21:47 AM70-130 %REC 195.0 R19752

    Surr: Dibromofluoromethane 7/9/2014 5:21:47 AM70-130 %REC 192.1 R19752

    Surr: Toluene-d8 7/9/2014 5:21:47 AM70-130 %REC 1110 R19752

Qualifiers:   

Page 2 of 7

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

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



Project: GAC 3rd QTR
Client Sample ID: GAC-Inlet

Collection Date: 7/1/2014 11:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1407096-003

Date Reported: 7/15/2014

Analytical Report
Lab Order 1407096

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/2/2014 9:45:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 7/3/2014 2:01:26 AM0.20 mg/L 12.0 14040

Motor Oil Range Organics (MRO) 7/3/2014 2:01:26 AM2.5 mg/L 1ND 14040

    Surr: DNOP 7/3/2014 2:01:26 AM76-161 %REC 1114 14040

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 7/3/2014 12:47:44 PM1.0 mg/L 207.0 R19692

    Surr: BFB 7/3/2014 12:47:44 PM70.9-130 %REC 20119 R19692

EPA METHOD 8260B:  VOLATILES Analyst: DJF

Benzene 7/9/2014 5:51:12 AM10 µg/L 1099 R19752

Toluene 7/9/2014 5:51:12 AM10 µg/L 10ND R19752

Ethylbenzene 7/9/2014 5:51:12 AM10 µg/L 10710 R19752

Methyl tert-butyl ether (MTBE) 7/9/2014 5:51:12 AM10 µg/L 10ND R19752

Xylenes, Total 7/9/2014 5:51:12 AM15 µg/L 10890 R19752

    Surr: 1,2-Dichloroethane-d4 7/9/2014 5:51:12 AM70-130 %REC 1092.0 R19752

    Surr: 4-Bromofluorobenzene 7/9/2014 5:51:12 AM70-130 %REC 1090.6 R19752

    Surr: Dibromofluoromethane 7/9/2014 5:51:12 AM70-130 %REC 1088.6 R19752

    Surr: Toluene-d8 7/9/2014 5:51:12 AM70-130 %REC 10102 R19752

Qualifiers:   

Page 3 of 7

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

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-14040

Batch ID: 14040

Analysis Date: 7/2/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19624

SeqNo: 569973

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 112 76 1610.56

Sample ID LCS-14040

Batch ID: 14040

Analysis Date: 7/2/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 19624

SeqNo: 569974

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 119 65.8 1620.20 03.0

    Surr: DNOP 0.2500 101 76 1610.25

Sample ID 1407096-001CMS

Batch ID: 14040

Analysis Date: 7/3/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Gac-Lag RunNo: 19624

SeqNo: 569978

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 133 64.4 1780.20 03.3

    Surr: DNOP 0.2500 102 76 1610.25

Sample ID 1407096-001CMSD

Batch ID: 14040

Analysis Date: 7/3/2014Prep Date: 7/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Gac-Lag RunNo: 19624

SeqNo: 569979

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 137 64.4 178 200.20 0 3.233.4

    Surr: DNOP 0.2500 101 76 161 000.25

Qualifiers:   

Page 4 of 7

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 19692

SeqNo: 571840

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 94.5 70.9 13019

Sample ID 2.5UG GRO LCS

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 19692

SeqNo: 571841

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.5000 104 80 1200.050 00.52

    Surr: BFB 20.00 107 70.9 13021

Sample ID 1407096-003BMS

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 19692

SeqNo: 571845

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 112 79 1211.0 7.02818

    Surr: BFB 400.0 130 70.9 130520

Sample ID 1407096-003BMSD

Batch ID: R19692

Analysis Date: 7/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 19692

SeqNo: 571846

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 107 79 121 201.0 7.028 2.9018

    Surr: BFB 400.0 129 70.9 130 00510

Qualifiers:   

Page 5 of 7

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml rb

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 19752

SeqNo: 573800

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 87.8 70 1308.8

    Surr: 4-Bromofluorobenzene 10.00 91.1 70 1309.1

    Surr: Dibromofluoromethane 10.00 83.7 70 1308.4

    Surr: Toluene-d8 10.00 107 70 13011

Sample ID 100ng lcs

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 19752

SeqNo: 573802

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 99.1 70 1301.0 020

Toluene 20.00 105 80 1201.0 021

    Surr: 1,2-Dichloroethane-d4 10.00 89.8 70 1309.0

    Surr: 4-Bromofluorobenzene 10.00 100 70 13010

    Surr: Dibromofluoromethane 10.00 90.4 70 1309.0

    Surr: Toluene-d8 10.00 103 70 13010

Sample ID b4

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 19752

SeqNo: 573828

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 88.1 70 1308.8

    Surr: 4-Bromofluorobenzene 10.00 91.3 70 1309.1

    Surr: Dibromofluoromethane 10.00 89.7 70 1309.0

    Surr: Toluene-d8 10.00 105 70 13011

Qualifiers:   

Page 6 of 7

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



Project: GAC 3rd QTR
Client: Western Refining Southwest, Inc.

15-Jul-14

QC SUMMARY REPORT 1407096WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 100ng lcs2

Batch ID: R19752

Analysis Date: 7/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 19752

SeqNo: 573829

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 102 70 1301.0 020

Toluene 20.00 96.4 80 1201.0 019

    Surr: 1,2-Dichloroethane-d4 10.00 87.3 70 1308.7

    Surr: 4-Bromofluorobenzene 10.00 89.4 70 1308.9

    Surr: Dibromofluoromethane 10.00 84.6 70 1308.5

    Surr: Toluene-d8 10.00 98.5 70 1309.8

Sample ID 1407096-001ams2

Batch ID: R19752

Analysis Date: 7/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Gac-Lag RunNo: 19752

SeqNo: 573831

MSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 104 70 1301.0 021

Toluene 20.00 102 67.5 1231.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 94.9 70 1309.5

    Surr: 4-Bromofluorobenzene 10.00 90.7 70 1309.1

    Surr: Dibromofluoromethane 10.00 91.5 70 1309.2

    Surr: Toluene-d8 10.00 107 70 13011

Sample ID 1407096-001amsd2

Batch ID: R19752

Analysis Date: 7/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Gac-Lag RunNo: 19752

SeqNo: 573832

MSDSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 20.00 106 70 130 201.0 0 1.6121

Toluene 20.00 97.0 67.5 123 201.0 0 5.2419

    Surr: 1,2-Dichloroethane-d4 10.00 99.5 70 130 0010

    Surr: 4-Bromofluorobenzene 10.00 89.3 70 130 008.9

    Surr: Dibromofluoromethane 10.00 95.7 70 130 009.6

    Surr: Toluene-d8 10.00 102 70 130 0010

Qualifiers:   

Page 7 of 7

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







August 14, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 8-4-14 OrderNo.: 1408179

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 8/5/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 8-4-14
Client Sample ID: GAC-Lead

Collection Date: 8/4/2014 10:00:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1408179-001

Date Reported: 8/14/2014

Analytical Report
Lab Order 1408179

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/5/2014 8:10:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 8/7/2014 1:40:39 AM0.20 mg/L 1ND 14574

Motor Oil Range Organics (MRO) 8/7/2014 1:40:39 AM2.5 mg/L 1ND 14574

    Surr: DNOP 8/7/2014 1:40:39 AM75.2-161 %REC 1112 14574

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 8/6/2014 3:48:55 AM0.050 mg/L 1ND R20387

    Surr: BFB 8/6/2014 3:48:55 AM70.9-130 %REC 186.4 R20387

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Toluene 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Ethylbenzene 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Methyl tert-butyl ether (MTBE) 8/7/2014 7:56:26 PM1.0 µg/L 1ND R20435

Xylenes, Total 8/7/2014 7:56:26 PM1.5 µg/L 1ND R20435

    Surr: 1,2-Dichloroethane-d4 8/7/2014 7:56:26 PM70-130 %REC 194.8 R20435

    Surr: 4-Bromofluorobenzene 8/7/2014 7:56:26 PM70-130 %REC 186.3 R20435

    Surr: Dibromofluoromethane 8/7/2014 7:56:26 PM70-130 %REC 193.8 R20435

    Surr: Toluene-d8 8/7/2014 7:56:26 PM70-130 %REC 198.3 R20435

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 8-4-14
Client Sample ID: GAC-inlet

Collection Date: 8/4/2014 10:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1408179-002

Date Reported: 8/14/2014

Analytical Report
Lab Order 1408179

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 8/5/2014 8:10:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 8/7/2014 2:11:26 AM0.20 mg/L 12.4 14574

Motor Oil Range Organics (MRO) 8/7/2014 2:11:26 AM2.5 mg/L 1ND 14574

    Surr: DNOP 8/7/2014 2:11:26 AM75.2-161 %REC 1140 14574

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 8/6/2014 4:18:54 AM1.0 mg/L 2014 R20387

    Surr: BFB S 8/6/2014 4:18:54 AM70.9-130 %REC 20142 R20387

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 8/7/2014 8:24:27 PM10 µg/L 10120 R20435

Toluene 8/7/2014 8:24:27 PM10 µg/L 10ND R20435

Ethylbenzene 8/7/2014 8:24:27 PM10 µg/L 10750 R20435

Methyl tert-butyl ether (MTBE) 8/7/2014 8:24:27 PM10 µg/L 10ND R20435

Xylenes, Total 8/7/2014 8:24:27 PM15 µg/L 101200 R20435

    Surr: 1,2-Dichloroethane-d4 8/7/2014 8:24:27 PM70-130 %REC 1093.4 R20435

    Surr: 4-Bromofluorobenzene 8/7/2014 8:24:27 PM70-130 %REC 1079.6 R20435

    Surr: Dibromofluoromethane 8/7/2014 8:24:27 PM70-130 %REC 1092.3 R20435

    Surr: Toluene-d8 8/7/2014 8:24:27 PM70-130 %REC 1093.8 R20435

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 8-4-14
Client: Western Refining Southwest, Inc.

14-Aug-14

QC SUMMARY REPORT 1408179WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-14574

Batch ID: 14574

Analysis Date: 8/5/2014Prep Date: 8/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 20365

SeqNo: 593029

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 118 75.2 1610.59

Sample ID MB-14574

Batch ID: 14574

Analysis Date: 8/6/2014Prep Date: 8/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 20400

SeqNo: 594052

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 122 75.2 1610.61

Qualifiers:   

Page 3 of 5

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



Project: GAC 8-4-14
Client: Western Refining Southwest, Inc.

14-Aug-14

QC SUMMARY REPORT 1408179WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R20387

Analysis Date: 8/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 20387

SeqNo: 592947

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 86.9 70.9 13017

Qualifiers:   

Page 4 of 5

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



Project: GAC 8-4-14
Client: Western Refining Southwest, Inc.

14-Aug-14

QC SUMMARY REPORT 1408179WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID b2

Batch ID: R20375

Analysis Date: 8/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: %REC

PQL

Client ID: PBW RunNo: 20375

SeqNo: 593055

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

    Surr: 1,2-Dichloroethane-d4 10.00 86.1 70 1308.6

    Surr: 4-Bromofluorobenzene 10.00 80.6 70 1308.1

    Surr: Dibromofluoromethane 10.00 87.3 70 1308.7

    Surr: Toluene-d8 10.00 92.6 70 1309.3

Sample ID b3

Batch ID: R20435

Analysis Date: 8/7/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 20435

SeqNo: 594698

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

mp-Xylenes 1.0ND

o-Xylene 1.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 84.5 70 1308.5

    Surr: 4-Bromofluorobenzene 10.00 79.1 70 1307.9

    Surr: Dibromofluoromethane 10.00 82.0 70 1308.2

    Surr: Toluene-d8 10.00 89.8 70 1309.0

Qualifiers:   

Page 5 of 5

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







September 15, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 9-3-14 OrderNo.: 1409152

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 9/4/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 9-3-14
Client Sample ID: Lead

Collection Date: 9/3/2014 8:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1409152-001

Date Reported: 9/15/2014

Analytical Report
Lab Order 1409152

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/4/2014 7:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 9/9/2014 7:08:01 AM0.20 mg/L 1ND 15117

Motor Oil Range Organics (MRO) 9/9/2014 7:08:01 AM2.5 mg/L 1ND 15117

    Surr: DNOP 9/9/2014 7:08:01 AM75.2-161 %REC 1128 15117

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 9/5/2014 12:55:46 AM0.050 mg/L 1ND R21004

    Surr: BFB 9/5/2014 12:55:46 AM70.9-130 %REC 193.8 R21004

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 9/9/2014 1:05:53 PM1.0 µg/L 1ND R21114

Toluene 9/9/2014 1:05:53 PM1.0 µg/L 1ND R21114

Ethylbenzene 9/9/2014 1:05:53 PM1.0 µg/L 1ND R21114

Xylenes, Total 9/9/2014 1:05:53 PM2.0 µg/L 1ND R21114

    Surr: 1,2-Dichloroethane-d4 9/9/2014 1:05:53 PM70-130 %REC 1102 R21114

    Surr: 4-Bromofluorobenzene 9/9/2014 1:05:53 PM70-130 %REC 1101 R21114

    Surr: Dibromofluoromethane 9/9/2014 1:05:53 PM70-130 %REC 190.5 R21114

    Surr: Toluene-d8 9/9/2014 1:05:53 PM70-130 %REC 197.2 R21114

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 9-3-14
Client Sample ID: Inlet

Collection Date: 9/3/2014 8:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1409152-002

Date Reported: 9/15/2014

Analytical Report
Lab Order 1409152

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 9/4/2014 7:00:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 9/9/2014 9:16:37 AM0.20 mg/L 12.4 15117

Motor Oil Range Organics (MRO) 9/9/2014 9:16:37 AM2.5 mg/L 1ND 15117

    Surr: DNOP 9/9/2014 9:16:37 AM75.2-161 %REC 1126 15117

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 9/5/2014 1:24:29 AM1.0 mg/L 205.0 R21004

    Surr: BFB 9/5/2014 1:24:29 AM70.9-130 %REC 20115 R21004

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 9/9/2014 2:34:56 PM10 µg/L 1071 R21114

Toluene 9/9/2014 2:34:56 PM10 µg/L 10ND R21114

Ethylbenzene 9/9/2014 2:34:56 PM10 µg/L 10550 R21114

Xylenes, Total 9/9/2014 2:34:56 PM20 µg/L 10580 R21114

    Surr: 1,2-Dichloroethane-d4 9/9/2014 2:34:56 PM70-130 %REC 1097.7 R21114

    Surr: 4-Bromofluorobenzene 9/9/2014 2:34:56 PM70-130 %REC 1093.9 R21114

    Surr: Dibromofluoromethane 9/9/2014 2:34:56 PM70-130 %REC 1089.6 R21114

    Surr: Toluene-d8 9/9/2014 2:34:56 PM70-130 %REC 1093.2 R21114

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 9-3-14
Client: Western Refining Southwest, Inc.

15-Sep-14

QC SUMMARY REPORT 1409152WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-15117

Batch ID: 15117

Analysis Date: 9/9/2014Prep Date: 9/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21055

SeqNo: 613885

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 112 75.2 1610.56

Sample ID 1409152-001CMS

Batch ID: 15117

Analysis Date: 9/9/2014Prep Date: 9/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lead RunNo: 21055

SeqNo: 613901

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 120 64.4 1780.20 03.0

    Surr: DNOP 0.2500 104 75.2 1610.26

Sample ID 1409152-001CMSD

Batch ID: 15117

Analysis Date: 9/9/2014Prep Date: 9/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Lead RunNo: 21055

SeqNo: 613903

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 151 64.4 178 20 R0.20 0 22.53.8

    Surr: DNOP 0.2500 127 75.2 161 000.32

Qualifiers:   

Page 3 of 5

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



Project: GAC 9-3-14
Client: Western Refining Southwest, Inc.

15-Sep-14

QC SUMMARY REPORT 1409152WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R21004

Analysis Date: 9/4/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21004

SeqNo: 611409

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 94.2 70.9 13019

Sample ID 1409152-002BMS

Batch ID: R21004

Analysis Date: 9/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 21004

SeqNo: 611418

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 105 70.4 1271.0 5.02416

    Surr: BFB 400.0 121 70.9 130480

Sample ID 1409152-002BMSD

Batch ID: R21004

Analysis Date: 9/5/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: Inlet RunNo: 21004

SeqNo: 611419

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 10.00 93.6 70.4 127 201.0 5.024 7.5214

    Surr: BFB 400.0 120 70.9 130 00480

Qualifiers:   

Page 4 of 5

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



Project: GAC 9-3-14
Client: Western Refining Southwest, Inc.

15-Sep-14

QC SUMMARY REPORT 1409152WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID b4

Batch ID: R21114

Analysis Date: 9/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 21114

SeqNo: 614493

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 1.5ND

mp-Xylenes 1.0ND

o-Xylene 1.0ND

    Surr: 1,2-Dichloroethane-d4 10.00 91.8 70 1309.2

    Surr: 4-Bromofluorobenzene 10.00 93.3 70 1309.3

    Surr: Dibromofluoromethane 10.00 81.8 70 1308.2

    Surr: Toluene-d8 10.00 87.5 70 1308.8

Sample ID 1409152-001a ms

Batch ID: R21114

Analysis Date: 9/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 21114

SeqNo: 614501

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 96.6 70 1301.0 019

Toluene 20.00 100 70 1301.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 98.8 70 1309.9

    Surr: 4-Bromofluorobenzene 10.00 105 70 13011

    Surr: Dibromofluoromethane 10.00 88.1 70 1308.8

    Surr: Toluene-d8 10.00 99.6 70 13010

Sample ID 1409152-001a msd

Batch ID: R21114

Analysis Date: 9/9/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: Lead RunNo: 21114

SeqNo: 614502

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 96.5 70 130 201.0 0 0.13519

Toluene 20.00 113 70 130 201.0 0 11.823

    Surr: 1,2-Dichloroethane-d4 10.00 98.5 70 130 009.9

    Surr: 4-Bromofluorobenzene 10.00 89.8 70 130 009.0

    Surr: Dibromofluoromethane 10.00 85.7 70 130 008.6

    Surr: Toluene-d8 10.00 103 70 130 0010

Qualifiers:   

Page 5 of 5

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







October 09, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 4th QTR 10-1-14 OrderNo.: 1410098

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 3 sample(s) on 10/2/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 4th QTR 10-1-14
Client Sample ID: GAC Lag

Collection Date: 10/1/2014 10:15:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1410098-001

Date Reported: 10/9/2014

Analytical Report
Lab Order 1410098

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/2/2014 6:50:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 10/7/2014 10:04:57 AM0.20 mg/L 1ND 15716

Motor Oil Range Organics (MRO) 10/7/2014 10:04:57 AM2.5 mg/L 1ND 15716

    Surr: DNOP 10/7/2014 10:04:57 AM75.2-161 %REC 1157 15716

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 10/8/2014 12:50:18 PM0.050 mg/L 1ND R21756

    Surr: BFB 10/8/2014 12:50:18 PM70.9-130 %REC 193.3 R21756

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA

Benzene 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Toluene 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Ethylbenzene 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Methyl tert-butyl ether (MTBE) 10/3/2014 7:08:57 PM1.0 µg/L 1ND R21653

Xylenes, Total 10/3/2014 7:08:57 PM2.0 µg/L 1ND R21653

    Surr: 1,2-Dichloroethane-d4 10/3/2014 7:08:57 PM70-130 %REC 185.1 R21653

    Surr: 4-Bromofluorobenzene 10/3/2014 7:08:57 PM70-130 %REC 187.3 R21653

    Surr: Dibromofluoromethane 10/3/2014 7:08:57 PM70-130 %REC 182.9 R21653

    Surr: Toluene-d8 10/3/2014 7:08:57 PM70-130 %REC 187.2 R21653

Qualifiers:   

Page 1 of 6

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

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



Project: GAC 4th QTR 10-1-14
Client Sample ID: GAC Lead

Collection Date: 10/1/2014 10:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1410098-002

Date Reported: 10/9/2014

Analytical Report
Lab Order 1410098

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/2/2014 6:50:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 10/6/2014 10:40:34 PM0.20 mg/L 1ND 15716

Motor Oil Range Organics (MRO) 10/6/2014 10:40:34 PM2.5 mg/L 1ND 15716

    Surr: DNOP 10/6/2014 10:40:34 PM75.2-161 %REC 1137 15716

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 10/8/2014 2:20:53 PM0.050 mg/L 1ND R21756

    Surr: BFB 10/8/2014 2:20:53 PM70.9-130 %REC 195.6 R21756

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA

Benzene 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Toluene 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Ethylbenzene 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Methyl tert-butyl ether (MTBE) 10/3/2014 8:32:37 PM1.0 µg/L 1ND R21653

Xylenes, Total 10/3/2014 8:32:37 PM2.0 µg/L 1ND R21653

    Surr: 1,2-Dichloroethane-d4 10/3/2014 8:32:37 PM70-130 %REC 187.4 R21653

    Surr: 4-Bromofluorobenzene 10/3/2014 8:32:37 PM70-130 %REC 186.7 R21653

    Surr: Dibromofluoromethane 10/3/2014 8:32:37 PM70-130 %REC 182.7 R21653

    Surr: Toluene-d8 10/3/2014 8:32:37 PM70-130 %REC 192.2 R21653

Qualifiers:   

Page 2 of 6

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

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



Project: GAC 4th QTR 10-1-14
Client Sample ID: GAC Inlet

Collection Date: 10/1/2014 10:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1410098-003

Date Reported: 10/9/2014

Analytical Report
Lab Order 1410098

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/2/2014 6:50:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 10/6/2014 11:02:05 PM0.20 mg/L 13.0 15716

Motor Oil Range Organics (MRO) 10/6/2014 11:02:05 PM2.5 mg/L 1ND 15716

    Surr: DNOP 10/6/2014 11:02:05 PM75.2-161 %REC 1146 15716

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 10/8/2014 2:51:11 PM0.50 mg/L 106.0 R21756

    Surr: BFB S 10/8/2014 2:51:11 PM70.9-130 %REC 10143 R21756

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA

Benzene 10/3/2014 9:00:38 PM10 µg/L 1054 R21653

Toluene 10/3/2014 9:00:38 PM10 µg/L 10ND R21653

Ethylbenzene 10/3/2014 9:00:38 PM10 µg/L 10560 R21653

Methyl tert-butyl ether (MTBE) 10/3/2014 9:00:38 PM10 µg/L 10ND R21653

Xylenes, Total 10/3/2014 9:00:38 PM20 µg/L 10760 R21653

    Surr: 1,2-Dichloroethane-d4 10/3/2014 9:00:38 PM70-130 %REC 1088.7 R21653

    Surr: 4-Bromofluorobenzene 10/3/2014 9:00:38 PM70-130 %REC 1085.7 R21653

    Surr: Dibromofluoromethane 10/3/2014 9:00:38 PM70-130 %REC 1085.0 R21653

    Surr: Toluene-d8 10/3/2014 9:00:38 PM70-130 %REC 1087.6 R21653

Qualifiers:   

Page 3 of 6

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

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



Project: GAC 4th QTR 10-1-14
Client: Western Refining Southwest, Inc.

09-Oct-14

QC SUMMARY REPORT 1410098WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-15716

Batch ID: 15716

Analysis Date: 10/6/2014Prep Date: 10/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21668

SeqNo: 636846

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 99.0 75.2 1610.50

Sample ID LCS-15716

Batch ID: 15716

Analysis Date: 10/6/2014Prep Date: 10/4/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 21668

SeqNo: 636847

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 100 65.8 1620.20 02.5

    Surr: DNOP 0.2500 87.9 75.2 1610.22

Qualifiers:   

Page 4 of 6

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



Project: GAC 4th QTR 10-1-14
Client: Western Refining Southwest, Inc.

09-Oct-14

QC SUMMARY REPORT 1410098WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R21756

Analysis Date: 10/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 21756

SeqNo: 638827

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 91.7 70.9 13018

Sample ID 2.5UG GRO LCS

Batch ID: R21756

Analysis Date: 10/8/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 21756

SeqNo: 638828

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.5000 98.4 80 1200.050 00.49

    Surr: BFB 20.00 101 70.9 13020

Qualifiers:   

Page 5 of 6

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



Project: GAC 4th QTR 10-1-14
Client: Western Refining Southwest, Inc.

09-Oct-14

QC SUMMARY REPORT 1410098WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ml-rb

Batch ID: R21653

Analysis Date: 10/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 21653

SeqNo: 636258

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 80.4 70 1308.0

    Surr: 4-Bromofluorobenzene 10.00 101 70 13010

    Surr: Dibromofluoromethane 10.00 80.5 70 1308.0

    Surr: Toluene-d8 10.00 89.4 70 1308.9

Sample ID 100ng lcs

Batch ID: R21653

Analysis Date: 10/3/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 21653

SeqNo: 636259

LCSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 96.4 70 1301.0 019

Toluene 20.00 98.8 80 1201.0 020

    Surr: 1,2-Dichloroethane-d4 10.00 84.9 70 1308.5

    Surr: 4-Bromofluorobenzene 10.00 97.7 70 1309.8

    Surr: Dibromofluoromethane 10.00 79.7 70 1308.0

    Surr: Toluene-d8 10.00 91.1 70 1309.1

Qualifiers:   

Page 6 of 6

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







November 14, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 11-4-14 OrderNo.: 1411136

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 11/5/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 11-4-14
Client Sample ID: GAC-Inlet

Collection Date: 11/4/2014 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1411136-001

Date Reported: 11/14/2014

Analytical Report
Lab Order 1411136

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 11/5/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: JME

Diesel Range Organics (DRO) 11/11/2014 5:44:18 AM0.20 mg/L 11.8 16294

Motor Oil Range Organics (MRO) 11/11/2014 5:44:18 AM2.5 mg/L 1ND 16294

    Surr: DNOP 11/11/2014 5:44:18 AM75.2-161 %REC 1125 16294

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 11/10/2014 2:48:14 PM0.50 mg/L 106.6 R22439

    Surr: BFB S 11/10/2014 2:48:14 PM80-120 %REC 10125 R22439

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 11/11/2014 7:50:52 PM10 µg/L 1087 R22481

Toluene 11/11/2014 7:50:52 PM10 µg/L 10ND R22481

Ethylbenzene 11/11/2014 7:50:52 PM10 µg/L 10670 R22481

Xylenes, Total 11/11/2014 7:50:52 PM20 µg/L 10620 R22481

    Surr: 1,2-Dichloroethane-d4 11/11/2014 7:50:52 PM70-130 %REC 1090.9 R22481

    Surr: 4-Bromofluorobenzene 11/11/2014 7:50:52 PM70-130 %REC 1081.7 R22481

    Surr: Dibromofluoromethane 11/11/2014 7:50:52 PM70-130 %REC 1091.0 R22481

    Surr: Toluene-d8 11/11/2014 7:50:52 PM70-130 %REC 1091.1 R22481

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 11-4-14
Client Sample ID: GAC Lead

Collection Date: 11/4/2014 8:40:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1411136-002

Date Reported: 11/14/2014

Analytical Report
Lab Order 1411136

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 11/5/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 11/6/2014 9:27:04 PM0.20 mg/L 1ND 16263

Motor Oil Range Organics (MRO) 11/6/2014 9:27:04 PM2.5 mg/L 1ND 16263

    Surr: DNOP S 11/6/2014 9:27:04 PM75.2-161 %REC 1171 16263

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 11/10/2014 4:09:31 PM0.050 mg/L 1ND R22439

    Surr: BFB 11/10/2014 4:09:31 PM80-120 %REC 188.5 R22439

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: DJF

Benzene 11/11/2014 8:18:46 PM1.0 µg/L 1ND R22481

Toluene 11/11/2014 8:18:46 PM1.0 µg/L 1ND R22481

Ethylbenzene 11/11/2014 8:18:46 PM1.0 µg/L 1ND R22481

Xylenes, Total 11/11/2014 8:18:46 PM2.0 µg/L 1ND R22481

    Surr: 1,2-Dichloroethane-d4 11/11/2014 8:18:46 PM70-130 %REC 188.2 R22481

    Surr: 4-Bromofluorobenzene 11/11/2014 8:18:46 PM70-130 %REC 176.8 R22481

    Surr: Dibromofluoromethane 11/11/2014 8:18:46 PM70-130 %REC 196.6 R22481

    Surr: Toluene-d8 11/11/2014 8:18:46 PM70-130 %REC 191.2 R22481

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 11-4-14
Client: Western Refining Southwest, Inc.

14-Nov-14

QC SUMMARY REPORT 1411136WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-16263

Batch ID: 16263

Analysis Date: 11/6/2014Prep Date: 11/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22362

SeqNo: 660163

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 161 75.2 1610.80

Sample ID LCS-16263

Batch ID: 16263

Analysis Date: 11/6/2014Prep Date: 11/6/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 22362

SeqNo: 660164

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 146 65.8 1620.20 03.6

    Surr: DNOP 0.2500 157 75.2 1610.39

Sample ID MB-16294

Batch ID: 16294

Analysis Date: 11/10/2014Prep Date: 11/7/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22413

SeqNo: 661403

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 134 75.2 1610.67

Sample ID LCS-16294

Batch ID: 16294

Analysis Date: 11/11/2014Prep Date: 11/7/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 22413

SeqNo: 661404

LCSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 125 65.8 1620.20 03.1

    Surr: DNOP 0.2500 131 75.2 1610.33

Qualifiers:   

Page 3 of 5

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



Project: GAC 11-4-14
Client: Western Refining Southwest, Inc.

14-Nov-14

QC SUMMARY REPORT 1411136WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R22439

Analysis Date: 11/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22439

SeqNo: 661831

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 88.4 80 12018

Sample ID 2.5UG GRO LCS

Batch ID: R22439

Analysis Date: 11/10/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 22439

SeqNo: 661832

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.5000 95.4 80 1200.050 00.48

    Surr: BFB 20.00 94.1 80 12019

Qualifiers:   

Page 4 of 5

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



Project: GAC 11-4-14
Client: Western Refining Southwest, Inc.

14-Nov-14

QC SUMMARY REPORT 1411136WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID b5

Batch ID: R22481

Analysis Date: 11/11/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 22481

SeqNo: 663018

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 91.9 70 1309.2

    Surr: 4-Bromofluorobenzene 10.00 77.6 70 1307.8

    Surr: Dibromofluoromethane 10.00 94.0 70 1309.4

    Surr: Toluene-d8 10.00 96.0 70 1309.6

Sample ID 100ng lcs

Batch ID: R22481

Analysis Date: 11/11/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 22481

SeqNo: 663019

LCSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 113 70 1301.0 023

Toluene 20.00 105 80 1201.0 021

    Surr: 1,2-Dichloroethane-d4 10.00 86.4 70 1308.6

    Surr: 4-Bromofluorobenzene 10.00 80.6 70 1308.1

    Surr: Dibromofluoromethane 10.00 90.6 70 1309.1

    Surr: Toluene-d8 10.00 90.5 70 1309.0

Qualifiers:   

Page 5 of 5

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







December 11, 2014

Western Refining Southwest, Inc.
Kelly Robinson

Dear Kelly Robinson:

RE: GAC 12-1-14 OrderNo.: 1412050

FAX (505) 632-3911
TEL: (505) 632-4166

#50 CR 4990
Bloomfield, NM 87413

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

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

Hall Environmental Analysis Laboratory received 2 sample(s) on 12/2/2014 for the 
analyses presented in the following report.

Andy Freeman

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

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

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

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: GAC 12-1-14
Client Sample ID: GAC-Inlet

Collection Date: 12/1/2014 9:30:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1412050-001

Date Reported: 12/11/2014

Analytical Report
Lab Order 1412050

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 12/2/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 12/5/2014 2:31:54 PM0.20 mg/L 12.9 16628

Motor Oil Range Organics (MRO) 12/5/2014 2:31:54 PM2.5 mg/L 1ND 16628

    Surr: DNOP 12/5/2014 2:31:54 PM75.2-161 %REC 1112 16628

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 12/2/2014 2:14:12 PM0.50 mg/L 105.5 R22888

    Surr: BFB S 12/2/2014 2:14:12 PM80-120 %REC 10123 R22888

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 12/2/2014 12:00:10 PM10 µg/L 1078 R22889

Toluene 12/2/2014 12:00:10 PM10 µg/L 10ND R22889

Ethylbenzene 12/2/2014 12:00:10 PM10 µg/L 10610 R22889

Methyl tert-butyl ether (MTBE) 12/2/2014 12:00:10 PM10 µg/L 10ND R22889

Xylenes, Total 12/2/2014 12:00:10 PM15 µg/L 10590 R22889

    Surr: 1,2-Dichloroethane-d4 12/2/2014 12:00:10 PM70-130 %REC 1095.4 R22889

    Surr: 4-Bromofluorobenzene 12/2/2014 12:00:10 PM70-130 %REC 1076.5 R22889

    Surr: Dibromofluoromethane 12/2/2014 12:00:10 PM70-130 %REC 1090.5 R22889

    Surr: Toluene-d8 12/2/2014 12:00:10 PM70-130 %REC 1089.8 R22889

Qualifiers:   

Page 1 of 5

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

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



Project: GAC 12-1-14
Client Sample ID: GAC-Lead

Collection Date: 12/1/2014 9:20:00 AM
Matrix: AQUEOUS

CLIENT: Western Refining Southwest, Inc.

Lab ID: 1412050-002

Date Reported: 12/11/2014

Analytical Report
Lab Order 1412050

Analyses Result Qual Units Date AnalyzedDFRL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 12/2/2014 7:30:00 AM

Batch

EPA METHOD 8015D: DIESEL RANGE Analyst: BCN

Diesel Range Organics (DRO) 12/5/2014 4:02:01 PM0.20 mg/L 1ND 16628

Motor Oil Range Organics (MRO) 12/5/2014 4:02:01 PM2.5 mg/L 1ND 16628

    Surr: DNOP 12/5/2014 4:02:01 PM75.2-161 %REC 1114 16628

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 12/2/2014 4:02:58 PM0.050 mg/L 1ND R22888

    Surr: BFB 12/2/2014 4:02:58 PM80-120 %REC 190.0 R22888

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: KJH

Benzene 12/2/2014 1:29:36 PM1.0 µg/L 1ND R22889

Toluene 12/2/2014 1:29:36 PM1.0 µg/L 1ND R22889

Ethylbenzene 12/2/2014 1:29:36 PM1.0 µg/L 1ND R22889

Methyl tert-butyl ether (MTBE) 12/2/2014 1:29:36 PM1.0 µg/L 11.4 R22889

Xylenes, Total 12/2/2014 1:29:36 PM1.5 µg/L 1ND R22889

    Surr: 1,2-Dichloroethane-d4 12/2/2014 1:29:36 PM70-130 %REC 198.0 R22889

    Surr: 4-Bromofluorobenzene 12/2/2014 1:29:36 PM70-130 %REC 196.9 R22889

    Surr: Dibromofluoromethane 12/2/2014 1:29:36 PM70-130 %REC 199.2 R22889

    Surr: Toluene-d8 12/2/2014 1:29:36 PM70-130 %REC 199.9 R22889

Qualifiers:   

Page 2 of 5

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

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



Project: GAC 12-1-14
Client: Western Refining Southwest, Inc.

11-Dec-14

QC SUMMARY REPORT 1412050WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-16628

Batch ID: 16628

Analysis Date: 12/5/2014Prep Date: 12/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22956

SeqNo: 678069

MBLKSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 0.20ND

Motor Oil Range Organics (MRO) 2.5ND

    Surr: DNOP 0.5000 110 75.2 1610.55

Sample ID 1412050-001BMS

Batch ID: 16628

Analysis Date: 12/5/2014Prep Date: 12/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22956

SeqNo: 678781

MSSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 169 82.6 1720.20 2.9327.2

    Surr: DNOP 0.2500 141 75.2 1610.35

Sample ID 1412050-001BMSD

Batch ID: 16628

Analysis Date: 12/5/2014Prep Date: 12/2/2014

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22956

SeqNo: 678782

MSDSampType: TestCode: EPA Method 8015D: Diesel Range

Diesel Range Organics (DRO) 2.500 150 82.6 172 33.90.20 2.932 6.916.7

    Surr: DNOP 0.2500 138 75.2 161 000.35

Qualifiers:   

Page 3 of 5

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



Project: GAC 12-1-14
Client: Western Refining Southwest, Inc.

11-Dec-14

QC SUMMARY REPORT 1412050WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5ML RB

Batch ID: R22888

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 22888

SeqNo: 675893

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 0.050ND

    Surr: BFB 20.00 101 80 12020

Sample ID 1412050-001AMS

Batch ID: R22888

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22888

SeqNo: 675902

MSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 93.2 70.4 1270.50 5.47810

    Surr: BFB 200.0 136 80 120 S270

Sample ID 1412050-001AMSD

Batch ID: R22888

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: GAC-Inlet RunNo: 22888

SeqNo: 675903

MSDSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.000 86.6 70.4 127 200.50 5.478 3.339.8

    Surr: BFB 200.0 134 80 120 0 S0270

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



Project: GAC 12-1-14
Client: Western Refining Southwest, Inc.

11-Dec-14

QC SUMMARY REPORT 1412050WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 5mL-rb

Batch ID: R22889

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 22889

SeqNo: 675928

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND

Toluene 1.0ND

Ethylbenzene 1.0ND

Methyl tert-butyl ether (MTBE) 1.0ND

Xylenes, Total 1.5ND

    Surr: 1,2-Dichloroethane-d4 10.00 97.3 70 1309.7

    Surr: 4-Bromofluorobenzene 10.00 91.1 70 1309.1

    Surr: Dibromofluoromethane 10.00 95.3 70 1309.5

    Surr: Toluene-d8 10.00 92.6 70 1309.3

Sample ID 1412050-001a ms

Batch ID: R22889

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Inlet RunNo: 22889

SeqNo: 675931

MSSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 200.0 90.9 70 13010 77.64260

Toluene 200.0 95.2 70 13010 0190

    Surr: 1,2-Dichloroethane-d4 100.0 91.6 70 13092

    Surr: 4-Bromofluorobenzene 100.0 77.7 70 13078

    Surr: Dibromofluoromethane 100.0 87.7 70 13088

    Surr: Toluene-d8 100.0 99.1 70 13099

Sample ID 1412050-001a msd

Batch ID: R22889

Analysis Date: 12/2/2014Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GAC-Inlet RunNo: 22889

SeqNo: 675932

MSDSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 200.0 103 70 130 2010 77.64 9.11280

Toluene 200.0 109 70 130 2010 0 13.1220

    Surr: 1,2-Dichloroethane-d4 100.0 91.1 70 130 0091

    Surr: 4-Bromofluorobenzene 100.0 84.8 70 130 0085

    Surr: Dibromofluoromethane 100.0 91.4 70 130 0091

    Surr: Toluene-d8 100.0 102 70 130 00100

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

From: Robinson, Kelly <Kelly.Robinson@wnr.com>
Sent: Friday, August 15, 2014 4:18 PM
To: Powell, Brandon, EMNRD; Perrin, Charlie, EMNRD
Cc: Schmaltz, Randy; Krakow, Matt; Chavez, Carl J, EMNRD; Weaver, Ron
Subject: Bloomfield Terminal C-141:  Sour Water Release 
Attachments: C-141_Final_Sour Water Release.pdf

Good Afternoon Gentlemen, 
 
The attached C-141 documents the release of sour water that occurred at the Bloomfield Terminal as a result of routine underground 
line testing activities.  These testing activities are conducted each year pursuant to Condition 13 of the Facility’s OCD Discharge Permit 
(GW-001).  Attached is the completed C-141 documenting this event.  If you have any questions or would like to discuss this event 
further, please do not hesitate to contact me at your convenience. 
 
Thank you for your time, and have great weekend. 
 
Sincerely,  
 
Kelly R. Robinson l Environmental 
Western Refining I 111 County Road 4990 I Bloomfield, NM87413 
(o)  505‐632‐4166 I (c)  505‐801‐5616 I (e) kelly.robinson@wnr.com 

 







































































Chavez, Carl J, EMNRD 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Good Morning Gentlemen, 

Robinson, Kelly <Kelly.Robinson@wnr.com> 
Wednesday, December 18, 2013 10:51 AM 
Chavez, Carl J, EMNRD; Kelly, Jonathan, EMNRD 
Tsinnajinnie, Leona, NMENV; Schmaltz, Randy 
C-141 Final Report for Tank 44 Ethanol Release 
C-141 Notification_ Tank 44 Ethanol Release_Final Report.pdf 

Attached is the C-141 Final Report documenting the Corrective Actions completed that pertain to the ethanol release 
which occurred at the Bloomfield Terminal earlier this month. If you have any questions regarding this event, please 
do not hesitate to contact me at your convenience. A hard copy will be sent to you via certified mail for your 
convenience. 

Than~ you for your time and Happy Holidays! 

Kelly R. Robinson 
Environmental Supervisor 

Western Reflnln• Southwest, Inc. 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(f) 505-632-4024 

(e) kelly.robinson@wnr.com 
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~ 
1625 N. French Dr., Hobbs, NM 88240 
~tl! 

State of New Mexico 
Energy Minerals and Natural Resources 

Form C-141 
Revised August 8, 2011 

811 S. First St., Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 

Oil Conservation Division 
1220 South St. Francis Dr. 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

1220 S. St. Francis Dr., Santa Fe, NM 87505 Santa Fe, NM 87505 

Release Notification and Corrective Action 

Name ofCompan_y: Western Refuring Southwest. Inc. 
Address: 50 Road 4990 
Facility Name: Bloomfield Terminal 

Surface Owner: Western Refining Southwest, Mineral Owner 
Inc. 

OPERATOR 
Contact: Ron Weaver 
Telephone No.: 505-632-4185 
Facility Type: Products Terminal 

LOCATION OFF--~ASE 

0 Initial Report 

API No. 

Unit Letter Section Township Range Feet from the North/South Line Feet from the East West Line County 
NESE 

27 29N IIW ·-

Latitude 36° 41' 48.52"N Longitude. _ __!.:! 0~7:......0 ..::::58!!-'~1~4:.~...7~8'_' W.u._ ___ _ 

NATURE OF RELEASE 

~ Final Report 

Type of Release: Ethanol Volume of Release: greater than Volume Recovered: Estimated 2 barrels 
10 barrels 

Source of Release: Overflow of Tank 44 Date and Hour of Occurrence: Date and Hour of Discovery: 
1212/2013 7:~m 1212."2013 7:30pm 

Was Immediate Notice Given? Yes, upon discovery of discharge If YES, To Whom? 
volume 181 Yes 0 No 0 Not Required I) Carl Chavez with NMOCD- Santa Fe Office 

2) Jonathan Kelly with NMOCD- Aztec Office 
By Whom? : Kelly Robinson Date and Hour : 

1) 3:30pm 12/412013 to Carl Chavez (NMOCD) via e-mail 
2) 3:30pm on 12/4.'2013 to Jonathan Kelly (NMOCD) \·ia e-mail 

Was a Watercourse Reached? If YES, \'o1ume Impacting the Watercourse. 
D Yes 181 No 

If a Watercourse was Impacted, Describe Fully.'-' 
No water course has been impacted. 

Describe Cause of Problem and Remedial Action Taken." 

On Monday December 2nd, 2013 at approximately 7:30pm a truck of Ethanol was unloading into Tank 44 at the Bloomfield Terminal. At the time the 
truck was un-loading, the auto gauge on the Tank read 18'-4," indicating that there was sufficient room in the tank to unload the truck. During unloading 
activities, it was noticed in the field that Ethanol was discharging from the tank top vents. Unloading activities immediately ceased. The Ethanol that 
spilled from the tank top vents was contained within the tank's secondary containment. 

The on-shift Terminal operator utilized the on-site vacuum truck to quickly recover as much Ethanol that spilled on to the ground as possible. Initial 
estimates of the total volume lost through the tank vents were reported as less than 5 barrels. However on December 4th, 2013 after further investigation 
into the incident, it was determined that the total volume of Ethanol lost was over 10 barrels. The investigation into the event also determined that the 
cause of the tank overflow was a calibration issue with the tank auto gauge. The gauge on the tank has since been replaced and calibrated to prevent future 
happenings. 



Describe Area Affected and Cleanup Action Taken."' 

The volume of ethanol released to ground was contained within the secondary containment of Tank 44. On December 3"', 2013, Western contracted with 
Envirotecb to excavate the impacted soil material around the tank perimeter for off-site disposal. Approximately 30 cubic yards of soil \\ .ts excavated. 
The excavated material was trwtsported to the Envirotech Landfann south of Bloomfield, New Mexico. 

Following excavation activities, Western collected a five point composite sample of the excavated base. The sample was submitted to Hall Laboratories 
for laboratory analysis. The sample was analyzed for benzene, toluene, ethylbenzene, xylenes (BTEX), total petroleum hydrocarbons (TPH) 
- gasoline range organics, and TPH -diesel range organics as required under the New Mexico Oil Conservation Division Guidelines for 
Remediation of Leaks. Spills. and Releases dated August 13, 1993. A summary of the final confirmation samples is as follows: 

OCD Screening Levels (I) 

Notes: 
(I) Based on most conservative clean-up levels per the OCD Guidelines for Remediation of Leaks, Spills, and Releases dated August 13, 1993. 

A copy of the analytical report is attached for reference. Based on the analytical results, Western is requesting that a "No Further 
Corrective Action Required" designation be approved for this event. 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NM OCD 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 acceptwtce 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 re ulations. 

OIL CONSERVATION DIVISION 

Printed Name: Kell Robinson 
Approved by Environmental Specialist: 

Title: Environmental Su ervisor A roval Date: 

E-mail Address: Kell Conditions of Approval: 
Attached 0 

Date: 12. 1812013 Phone: 505 632-4166 
*Attach Additional Sheets If Necessary 



([;envirotech 
· ~~ Analytical Laboratory 

Entire Report Reviewed By: 

Analytical Report 

Report Summary 

Client: Western Refining-Bloomfield 

Chain Of Custody Number: 15948 
Samples Received: 12/9/2013 3:55:00PM 

Job Number: 96012-0115 

Work Order: P312043 

Project Name/Location: Tank 44-BLM Term 

Date: 12111/13 

Tim cain, Laboratory Manager 

The results in this report apply to the samples submitted to Envirotech's Analytical Laboretory and were analyzed in 
accordance with the chain of custody document supplied by you, the client, and as such are for your exclusive use 
only. The results in this report are based on the sample as received unless otherWise noted. Partial or incomplete 

reproduction of this report is prohibited, unless approved by Envlrotech, Inc. If you have any questions regarding this 
ana(Vtlcal report, please don't hesitate to contact Envirotech's Laboratory Staff. 

5796 US Hlg•way 64, Farmington, NM 87 401 Ph (SOS) 632-0615 Fx(SOS)632-1865 -------- r! d fl .. ! llf ! i'l 

Tbl!t! Springs • 65 Mercado Stmt, SUite 115, Dwngo, CO 81301 Ph (!170) 259-0615 Fr (BOO) 362-1179 1 : n 11o \ ~~.~~ 1 • 1 IH ,~ 
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(~envirotech -::::;::> Analytical Laboratory 

Western Refining-Bloomfield 

POBox 159 

Bloomfield NM, 87413 

Project Name: 

Proje<:t Number: 

Project MIUUigcr: 

Tank 44-BLM Term 

96012-0115 

Keny Robinson 

Analyical Report for Samples 

Clieot Sample ID Lab Sample ID Matrix Sampled 

Western Refining P312043-0IA Soil 12/09113 

Re~elved 

12109/13 

Cootainer 

:Repomd: 

11-De»-13 14:31 

Glass Jar, 8 oz. 

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 

5796 US Highway 64, F~rmlngton. NM 87-401 Ph {505) 632·0615 Fx {505]632-1865 

Th~M Springs • 65 MeKado Street, Sultl! 115, Dar~ngo, CO 81301 Ph (970) 259-1Mi15 Fr (800] 162-1879 
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@envirotech 
. Analytical Laboratory 

Western Refining-Bloomfield Project Name: Tank 44-BLM Term 

PO Box 159 Project Number: 96012..0115 Jkported: 

Bloomfield NM, 87413 Project Manager: Kelly Robinson ll..()ec-13 14:31 

Westen Refining 

P311043-0l (SoHd) 

RcporliDJ 
Allllyte Re1ult Limit Units Dilution Batch l'replrad Analyzed Melhod Notes 

Vola1i!s 2muis1ll1 RA IDa! 
Benzene ND o.os mw'k& 13.50001 12110/13 12110/13 BPA8021B 

Toluene ND 0.05 mslk8 1350001 12110113 12110113 EPA8021B 

Ethyl benzene ND o.os q'kg 1350001 12110/13 12110/13 BPA8021B 

p,m-Xylene ND 0.05 mgllcg 1350001 12110/13 12110/13 EPA8021B 

a-Xylene ND o.os m~ 13.50001 12110/13 12110113 EPA8021B 

Total Xylenes ND 0.~ mslkll 13.50001 12/10/13 12110113 EPA8021B 

TotaiBTEX ND 0.05 mgt\s 1350001 12110113 12110113 EPA8021B 
...... ~-~---····-.. ·~~ 

Surrogate: 81YHIIJ)chforoMnzeM 93.8% 80-120 Jj50(J(}] 11110113 J2,J0,13 EPA 80218 

:!i'ttrrogatt: 1,!1-Dich/OI'f:JMnune 90.7% 80-120 1350001 l2l10fl!l 12•10113 EPA 80218 

Ngnh!!I!ISDikd 2aaals• 1!1 R!!l~ 
Gasoline Range Organics (C6-Cl0) ND 5.00 mgt\s 13.50001 12110/13 12110113 EPA 801.50 

Diesel Range Organics (CIO-C28) ND 30.0 mg/k& 13S0002 12/09/13 12/09/13 EPA801SD 

GRO and DRO Combined Fractions ND s.oo mgltg [CALC) 12110"13 12110113 EPA801ID 

Partial or incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 

5796 US Highway 64, Farmington. NM 87401 Ph (505) 632-0615 Fx (505) 611-1865 

Three Springs • 65 Mercado Street, Suite 115, OulillliJo, CO 81301 Ph (970} 259-0615 Ft-(800) 362-1879 
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~-envirotech 
• -~ Analytical Laboratory 

Western Refining-Bloomfield 

POBox IS9 

Bloomfield NM, 87413 

Project Name: 

Project Number: 

Projec:t Manager: 

Tank 44-BLM Term 

96012-0llS 

Kelly RobinSOII 

Volatile Organics by EPA 8021- Quality Control 

Envirotech Analytical Laboratory 

Batch 1350001 - Purp and Trap EPA SOJOA 

Blaak (1l500tl-BLKl) 

BeiiZCnc 

Toluene 

Ethylbeazene 

p,m-Xylmc 

o-XylCN: 

Total Xylenes 

TollliBTEX 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
--·-----· 

Surrogak: 1,3-Dichlorobefl#ne 

Surrogtlk: Brotrw<·lllorobertZI!M 

411.7 

50.6 

Rcportins 
Limit Units 

O.OS mg/kg 

0.05 

0.05 

o.os 
0.05 

0.05 

0.05 

ugl/. 

Spike 

Level %REC 

Prepared & Analyzed: ()9..[)cx;.13 

5fJ.O 

50.0 

97.3 

/OJ 

%RBC 
Limits 

80-120 

1/0-120 

DtlpUtate (1350001-DUPl) Sour~e: P311038-0l Prepared: 09-Dec-13 Analyzed: 10-Dec-13 

Benzene 
Toluene 

Ethylbcnzcnc 

p,m-Xylenc 

o-Xylene 

Surrogtlte: 1,3-Diclrlorolterr::ene 

Surrugale: Bromoch/oroheiiZene 

BencrJ!ne 

Toluene 

Etbylbenzcno: 

p,m-Xylcnc 

o-Xylene 

Srurogote: l,!J-DichlorohenzeM 

Surrogole: B.-omochloroltenzerre 

ND 0.05 mg/tg ND 

ND O.OS ND 

ND 0.05 ND 

ND O.OS ND 

ND O.OS ND 

46.8 

49.7 

5fJ.O 

5fJ.O 

93.5 

99.4 

/J0-120 

80-120 

Souee: P3l2038-0l Prepared: 09-[}e(;-13 Analyzed: 10-Dec-13 
37.2 ug!L SO.O ND 74.4 39-ISO 

51.4 SO.O ND 103 46-148 

51.6 so.o ND 103 32-160 

102 100 ND 102 46-148 

50.6 50.0 ND 101 46-148 
---------····-

50.2 50.0 /()() 80-120 

52.4 50.0 105 110-120 

RPD 

Partial or Incomplete reproduction of this report Is prohibited, unless approved by Envirotech, Inc. 

5796 US Highway 64, Farmtllgton, NM 87401 Ph (505)632-061§ Fx (505)632-1865 
----~~~~~~--~~--~~----------~~~ ------------------Thre!Sprlngi. 65 Mercado Street. SUitt' 115, Dur~ngo, CO 81301 Ph (970} 259-0615 Fr{800) 362-1879 

Repot1ecl: 

11-Dec-13 14:31 

RPD 
Limit 

30 

30 

30 

30 

30 

·-----'""'"-·· 
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Western Refining-Bloomfield 

POBox 159 

Bloomfield NM, 87413 

Bakll1350001 - hrgc and Trap EP.\ 5030A 

Bla•k (1350011-BLKl) 

O.Oiinc Ranac Orpnics (C6-C10) 

Project NIIDC: 

Project Number. 

Project Manager: 

Taak 44-BLM Tenn 

96012-0llS 

Kelly Robinson 

Nouhalogenated Orpnia by 8015- QuaUty Control 

Envirotech Analytical Laboratory 

Reporting 

Result Limit Units 

NO 4.99 mafkg 

Spike 
Level 

Source %REC 

Result %REC Limill 

Prepared & ADIIyzed: 09-Dec-13 

D•plkate (UStlti-DlTPl) _ -··------___ __:S:.::o.:::arre~:.=..P=-:31=28.:::~:.::8-0-=1---=-=Pr:.=oepii'C=.=..d:~09-Dccc::....::~·l:.::3:....:Anal=:...yzed...:..::..:....:· 1c~o--=Dec-:..:.:.....:.:13'-
Guoline Rugc ()rgank1s (C6-Cl0) NO 4.99 mglkg NO 

Matrb Spike (1350001-MSI) Souee: P312031-81 Prepared: CJ9..Dec-13 Analyzed: IO.Dec-13 

Gasoline IWip Orpnics (CIKIO) 0.48 mg/L 0.4SO O.o7 91.1 

RPD 

Partial or incomplete reproduction of this report Is prohibited, unless approved by Envirotech, Inc. 

5796USHighw•y64, Farrnlllgtllll, NM87401 PIT (5051 632-0615 Fx {505)632-1865 

Three Springs • 65 Mercado Street, Suite 115, Durango, CO 81301 Ph (970) 259-0615 Fr(BOOl 362-1879 

Reported: 

11-Dcc-13 14:31 

RPD 
Limit 

30 

Notes 
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e·envirotech 
· .--:::::::> Analytical Laboratory 

Western Refining-Bloomfield 

POBox IS9 

Bloomfield NM. 87413 

Project Name: 

Project Number: 

Project Manager: 

Tank 44-BLM Term 

96012-0IIS 

Kelly Robinson 

Noablogenated Organics by 8015 - QuaHty Control 

Envirotecb Analytical Laboratory 

Reporting Spike Solll\lC 

Result Limit Units Level RWt %REC 

Batclt 1350002- DRO Eitradion EPA 3550C 

Blul (1350002-BLKI) Prepared & Analyzed: 09-Dec-13 
Diesel Ranp Orpnics (CIO-C28) ND 30.0 mglkg 

D•pliate (1351111-D{IPI) Soarte: P312138-0l Prepared & Analyzed: 09-Dec-13 
Diesel Range Orpnics (CIO-C28) ND 30.0 mgllcg ND 

Matrix Spike (1358&111-MSI) Souree: P31203ll-01 Prepared & Analyzed: 09-Dcc-13 
Diesel RliDF Olpnics (CIO-C28} 167 3L6 mglkg 263 ND 63.6 

%REC 
Limits RPD 

7S-l2S 

Partial or Incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 

5796 US Hlgltway 64, Farmington, NM 87401 Pfl (SOS) 632-0615 Fx {SOS) 632-1865 
-------------------------Three Springs· 65 Mercado S~t. Slllte 11S. Durango, CO 81301 Ph (9701259-0615 Fr (800) 362-1879 

Reported: 

ll-Dcc-13 14:31 

RPD 
Limit Nok:s 

30 

SPKI 
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Western Refining-Bloomfield 

POBox 1S9 

Bloomfield NM, 87413 

Project Name: 

Project Number: 

Project MIIJIICI': 

Taak 44--BLM Term 

96012-0llS 

Kelly Robinson 

Notes and Definition~ 

SPKl The spike recovery for this QC sample is olll5ide of control limits. 

DET And~cDETECTED 

ND Anlllytc NOT DETECTED at or above tbc reporting limit 

NR Not R.epoded 

chy Sample results reportccl on a dry weight basis 

RPD Relative Pcn:ent Diffcnmce 

Partial or Incomplete reproduction of this report is prohibited, unless approved by Envirotech, Inc. 

5796USH1gllway64, Farmington, NM87401 

Three Springs • 65 Men:ado Street, Suite 11S. Durango, CO 81301 

Ph (5051632~15 Fx {50S) 632-1865 

Ph (970) 259-0615 Frl8001362-1879 

Reported: 

ll-Dec-13 14:31 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Cc: 
Subject: 

Chavez, Carl J, EMNRD 
Wednesday, October 24, 2012 9:19 AM 
'Robinson, Kelly' 
Tsinnajinnie, Leona, NMENV; VonGonten, Glenn, EMNRD 
RE: Tank 35 Leak Detection System Release Notification - Western Refining Southwest, 
Inc. - Bloomfield Refinery 

Kelly: 

OCD is allowing a 90-day period (on/or before 1/16/2013) to investigate and resolve (Final C-141 with attached 
corrective action(s)) the Tank 35 leak. 

OCD requires tank repairs to comply with applicable API and/or ASTM Methods. Also, please be advised ofthe OCD 
Discharge Permit condition(s) related to retrofitting old tanks to current permit requirements. As the OCD discussed with 
Western on 10/16 the tank inspection and tracking system in place for the refinery and should reflect the inspection and 
repair work. 

Please contact me if you have questions. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Department 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Drive, Santa Fe, New Mexico 87505 
Office: (505)476-3490 
E-mail: CarlJ.Chavez@State.NM.US 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the 
Nation?" To see how, please go to: "Pollution Prevention & Waste Minimization" at 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com] 
Sent: Thursday, October 18, 2012 11:22 AM 
To: Chavez, Carl J, EMNRD 
Subject: RE: Tank 35 Leak Detection System Release Notification - Western Refining Southwest, Inc. - Bloomfield 
Refinery 

Thanh you. Sir! 

I will be in-touch with up-dates as information and scheduling becomes available. 
Have a great day! 

Kelly R. Robinson 
Environmental Supervisor 

Wettern Refining Southwett, Inc. 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(C) 505-801-5616 
(0 505-632-4024 
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(e) kelly.robinson@wnr.com 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us1 
Sent: Thursday, October 18, 2012 9:16 AM 
To: Robinson, Kelly 
Subject: RE: Tank 35 Leak Detection System Release Notification - Western Refining Southwest, Inc. - Bloomfield 
Refinery 

Kelly: 

Received. Thank you. 

Carl J. Chavez, CHMM 

New Mexico Energy, Minerals & Natural Resources Department 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Drive, Santa Fe, New Mexico 87505 
Office: (505)476-3490 
E-mail: Car1J.Chavez@State.NM.US 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the 
Nation?" To see how, please go to: "Pollution Prevention & Waste Minimization" at 
http://www.emnrd.state.nm.us/ocd/environmental.htm#environmental 

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.coml 
Sent: Wednesday, October 17, 2012 12:14 PM 
To: Chavez, Carl J, EMNRD 
Cc: Cobrain, Dave, NMENV; Tsinnajinnie, Leona, NMENV; Schmaltz, Randy; Weaver, Ron 

Subject: Tank 35 Leak Detection System Release Notification - Western Refining Southwest, Inc. - Bloomfield Refinery 

Good Morning Carl, 

I appreciated you tabing the time to talk with Randy and I yesterday regarding the issue at the Bloomfield Refinery 
pertaining to the leak detection system at Tanb 35. As we discussed during our conference call with you yesterday 
morning, crude oil was found dripping from one area of the leab detection system at Tanb 35 on Monday morning 
(October 15,2012). Western has implemented procedures that include capturing the fluids from the leab detection 
system and transporting those fluids to the on-site wastewater treatment system. In addition, we have minimized the 
release of oil from the leab detection system by adding a layer of fresh water to the oil tanb. The addition of water 
beeps the oil from being in-contact with the tanb floor, and thus impedes further oil from dripping through the Tanb's 
leab detection system. 

As we indicated during our earlier conversation with you, we estimate the leab rate to be approximately one quart 
per hour. Based on this rate, we are collecting approximately 6 gallons per day from the leab detection 
system. Based on this rate, the amount released through the leab detection system is currently less than the State 
reportable amount of 5 barrels. However, pursuant to Condition 9 of the facility's Discharge Permit (GW-001), we 
wanted to inform OCD that we suspect there is a leab at Tanb 35 and are worbing expediently to correct the 
situation. 

As you requested, attached is an initial C-141 Report that documents this event based on the information we have been 
able to obtain thus far. We do not yet have a set schedule as to when we will be able to completely remove Tanb 35 
from service. Operation of this Tanb at this time is necessary due to the high crude storage demand and until such 
time that our Gallup Refinery has returned to full operation following their recent maintenance turnaround 
activities. Western's priority is to remove Tanb 35 from service as quicbly as possible so as to be able to inspect the tanb 
and mabe any necessary repairs. Once a schedule is set to accomplish this. Western will provide OCD with that 
schedule. 

2 



We appreciate your t ime! If there are any questions, please don't hesitate to contact either Randy or I a t your 
convenience. 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Weitern Refining Southwest, Inc. 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(f) 505-632-4024 

(e) kelly.robinson@wnr.com 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Cc: . 

Robinson, Kelly <Kelly.Robinson@wnr.com> 
Wednesday, October 17, 2012 12:14 PM 
Chavez, Carl J, EMNRD 
Cobrain, Dave, NMENV; Tsinnajinnie, Leona, NMENV; Schmaltz, Randy; Weaver, Ron 
Tank 35 Leak Detection System Release Notification - Western Refining Southwest, Inc. -
Bloomfield Refinery 
C-141_WNR_Tank 35 Leak Detection.pdf 

Subject: 

Attachments: 

Good Morning Carl, 

I appreciated you taking the time to talk with Randy and I yesterday regarding the issue at the Bloomfield, Refinery 
pertaining to the leak detection system at Tank 35. As we discussed during our conference call with you yesterday 
morning, crude oil was found dripping from one area of the leak detection system at Tank 35 on Monday morning 
(October 15,2012). Western has implemented procedures that include capturing the fluids from the leak detection 
system and transporting those fluids to the on-site wastewater treatment system. In addition, we have minimized the 
release of oil from the leak detection system by adding a layer of fresh water to the oil tank. The addition of water 
keeps the oil from being in-contact with the tank floor, and thus impedes further oil from dripping through the Tank's 
leak detection system. 

As we indicated during our earlier conversation with you, we estimate the leak rate to be approximately one quart 
per hour. Based on this rate, we are collecting approximately 6 gallons per day from the leak detection 
system. Based on this rate, the amount released through the leak detection system is currently less than the State 
reportable amount of 5 barrels. However, pursuant to Condition 9 of the facility's Discharge Permit (GW-001), we 
wanted to inform OCD that we suspect there is a leak at Tank 35 and are working expediently to correct the 
situation. 

As you requested, attached is an initial C-141 Report that documents this event based on the information we have been 
able to obtain thus far. We do not yet have a set schedule as to when we will be able to completely remove Tank 35 
from service. Operation of this Tank at this time is necessary due to the high crude storage demand and until such 
time that our Gallup Refinery has returned to full operation following their recent maintenance turnaround 
activities. Western's priority is to remove Tank 35 from service as quickly as possible so as to be able to inspect the tank 
and make any necessary repairs. Once a schedule is set to accomplish this. Western will provide OCD with that 
schedule. 

We appreciate your time! If there are any questions, please don't hesitate to contact either Randy or I at your 
convenience. 

Sincerely, 

Kelly R. Robinson 
Environmental Supervisor 

Weitern Refining Southwest, Inc* 
111 County Road 4990 
Bloomfield, NM87413 

(o) 505-632-4166 
(c) 505-801-5616 
(f) 505-632-4024 
(e) kelly.robinson@wnr.com 
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District I 
1625 N. French Dr., Hobbs, NM 88240 
BistripUl 
811 S. First St., Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87S0S 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe,NM 87505 

Form C-141 
Revised August 8,2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR [ Initial Report |~J Final Report 

Name of Company: Western Refining Southwest, Inc. Contact Ron Weaver 
Address: 50 Road 4990 Telephone No.: 505-632-4185 
Facility Name: Bloomfield Refinery Facility Type: Oil Refinery 

Surface Owner: Western Refining Southwest, 
Inc. 

Mineral Owner API No. 

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

27 29N 11W 

Latitude 36° 41'55"N . Longitude 107° 58'26" W 

NATURE( OF RELEASE 
Type of Release: Crude Oil Volume of Release: 5 gallons Volume Recovered: 5 gallons 
Source of Release: Tank 35 leak detection system Date and Hour of Occurrence: 

10/15/2012 7:15am 
Date and Hour of Discovery: 
10/15/2012 7:15am 

Was Immediate Notice Given? 
El Yes • No • Not Required 

If YES, To Whom? 
1) Carl Chavez with NMOCD - Santa Fe Office 

By Whom? : Randy Schmaltz and Kelly Robinson Date and Hour: 
1) 9:39 am on 10/16/2012 to Carl Chavez (NMOCD) 

Was a Watercourse Reached? 
• Yes No 

If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully* 
No water course has been impacted. 

Describe Cause of Problem and Remedial Action Taken.* 

On Monday, October 15th, 2012 Western personnel identified crude oil dripping out of the leak detection system under Tank 35. Currently all fluids are 
being captured in a trough. The leak rate is estimated to be approximately one quart per hour. All fluids are being transferred to the on-site wastewater 
treatment system via vacuum truck. 

Describe Area Affected and Cleanup Action Taken.* 

Fresh water has been introduced into the bottom of the tank to stop the seeping of oil, and to serve as a barrier. By placing and maintaining a layer of water 
in the tank, any further release will be water and not crude oil. All fluids are being captured in a trough and are being transferred to the on-site wastewater 
treatment system. Western is currently in the process of determining the quickest means of taking the tank out of service in order to investigate possible 
cause ofthe problem. Western will notify OCD as soon as a schedule is made for removing Tank 35 from service. 

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 regulations. 

Signaturef ^ 7 ^ 0 ^ & ^ t A ^ s & ' — 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: ' ^ /P<3/L / ^ / « < t i s€ '—* 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title.'^y, **^JT^T/ '^w^ / / ^ y i A * / Approval Date: Expiration Date: 

E-mail Address: /*OA. UJe. A a <•/•*<? {J>*\ r . r o . Conditions of Approval: Attached • 

Date: s£-/6~/J?L ?honc.svr-£fJ-y/J><T' 

Conditions of Approval: Attached • 



Chavez, Carl J, EMNRD 

From: 

Sent: 
To: 
Subject: 

Chavez, Carl J, EMNRD 

Thursday, May 24, 2012 12:09 PM 

Ed.Riege@wnr.com 

Western Refining Southwest Refineries: GW-001 and AP-110 

Ed: 

FYI, the OCD is now Jogging spills/releases at refineries into its OCD Online system "Spills" (click here). 

Please contact me i f you have questions. Thank you. 

xc: OCD Online "C-141s" thumbnail 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Department 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Drive, Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
E-mail: CarlJ.Chavez@State.NM.US 
Website: http://www.emnrd.state.nm.us/ocd/ 
"Why Not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward With the Rest of the 
Nation?" To see how, please go to: "Pollution Prevention & Waste Minimization" at 
http://www.emnrd. state. nm.us/ocd/environmental.htm#environmental 
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Chavez , Car l J , EMNRD 

From: Donnelly, Patti [Patti.Donnelly@wnr.com] 
Thursday, January 19, 2012 8:29 AM 
Chavez, Carl J, EMNRD 
Robinson, Kelly; Schmaltz, Randy 
Crude release at Bloomfield Refinery 
Release Notification and Corrective Action 1-18-12.pdf 

Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Good morning! A copy of this report will be mailed to Brandon Powell but as a courtesy we wanted to also keep you 
informed. If you have any questions please don't hesitate to contact either Kelly Robinson or Randy Schmaltz. 

Thank you, 
Patti Donnelly 

Patti Donnelly 
Logistics, HSER 
Western Refining 
111CR4990 
Bloomfield, NM 87413 
(505) 632-4005 
patti.donnellyOwnr.com 
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District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
8II S. First St, Artesia,NM 88210 
DisMsiill 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM 87505 

Form C-141 
Revised August 8,2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective Action 
OPERATOR • Initial Report ^ Final Report 

Name of Company: Western Refining Southwest, Inc. Contact: Victor McDaniel 
Address: 50 Road 4990 Telephone No.: 505-632-4146 
Facility Name: Bloomfield Refinery Facility Type: Oil Refinery 

Surface Owner: Western Refining Southwest, Mineral Owner API No. 
Inc. 

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

27 29N 11W 

Latitude 36° 41'55"N . Longitude 107° 58" 26" W 

NATURE OF RELEASE 
Type of Release: Crude Oil Volume of Release: 300 barrels Volume Recovered: 280 barrels 
Source of Release: Pipe flange connection Date and Hour of Occurrence: 

1/14/2012 
Date and Hour of Discovery: 
1/14/2012 at 4:30pm 

Was Immediate Notice Given? 
E Yes • No • Not Required 

If YES, To Whom? 
1) Brandon Powell with NMOCD - Aztec Office, 
2) Dave Cobrain with NMED Haz Waste Bureau; 
3) Carl Chavez with NMOCD-Santa Fe Office 

By Whom?: Randy Schmaltz and Kelly Robinson Date and Hour: 
1) 11:13 am on 1/15/2012 to Brandon Powell (NMOCD) 
2) 11:15 am on 1/15/2012 to Dave Cobrain (NMHWB) 
3) 3:25 pm on 1/16/2012 to Carl Chavez (NMOCD) -

Was a Watercourse Reached? 
• Yes No 

If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.* 

Describe Cause of Problem and Remedial Action Taken.* 

On Saturday, January 14lh, Refinery personnel ivere working to complete the installation of a new crude pipeline located within the Tank Farm ofthe 
Bloomfield Refinery. Following placment the new line into service, it was noticed that one of the flange connections along the new pipeline was not 
tightly secured, resulting in a release of crude within the Tank 11 containment dike. Upon discovery of the release, Operations isolated the line and tightly 
secured the bolts on the flange, thus eliminating the leak. 

Describe Area Affected and Cleanup Action Taken.* 
The area impacted includes a small portion of the containment dike where Tank 11 is located. Upon discovery of the release, Operations quickly isolated 
the line to eliminate the leak and Western personnel used the on-site vacuum truck to vacuum up the oil. The highly compacted soil within the tank dike 
prevented the crude oil from penetrating deep into the soil. Envirotech Inc. mobilized to the Refiner}- to excavate the impacted soil. The excavated 
material was stock-piled on secondary containment pending approval and coordination of disposal activities. The total amount of crude-impacted soil was 
estimated to be approximately 300 cubic yards. 

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 regulations. 



Sienature: / ^ / ^ f L S / ^ ^ r f C ^ ^ S //>-?> 

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: [/id-br r\ 7?7 ^D/t^-Te^l-

OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: JrfC'J/^V /r/srW^4 <r Approval Date: Expiration Date: 

E-mail Address: [//£ , /r?cda^*//£ / £ W / / / / fc«y? Conditions of Approval: 
Attached • 

Date: / ' f a - f r * Phone: S ^ ^ ^ 

Conditions of Approval: 
Attached • 

* Attach Additional Sheets If Necessary 



District I 
1625 N. French Dr., Hobbs, NM 88240 
District II 
811 S. First St., Artesia, NM 88210 
District III 
1000 Rio Brazos Road, Aztec, NM 87410 
District IV 
1220 S. St. Francis Dr., Santa Fe, NM 87505 

State of New Mexico 
Energy Minerals and Natural Resources 

Oil Conservation Division 
1220 South St. Francis Dr. 

Santa Fe, NM..87505 

Form C-141 
Revised August 8,2011 

Submit 1 Copy to appropriate District Office in 
accordance with 19.15.29 NMAC. 

Release Notification and Corrective AcMfnOC 
OPERATOR 

QQQ. 

p 
Name of Company: Western Refining Southwest, Inc. Contact: Victor McDaniel 
Address: # 50 Road 4990, Bloomfield, NM, 874136 Telephone No.: (505)632-4146 
Facility Name: Bloomfield Refinery Facility Type: Oil Refinery 

Surface Owner Mineral Owner API No. 

LOCATION OF RELEASE 
Unit Letter Section Township Range Feet from the North/South Line Feet from the East/West Line 1 County 

27 29N 11W 
1 

Latitude 36° 41' 57" N 

NATURE( 

Loneitude 107° 58'19" W 

OF RELEASE 
Type of Release Recovered Groundwater Volume of Release 80 barrels Volume Recovered 
Source of Release: discharge piping from Tank 38 Date and Hour of Occurrence 

10/02/2011 at 10am 
Date and Hour of Discovery 
10/02/2011 at 10am 

Was Immediate Notice Given? 
^ Yes • No • Not Required 

If YES, To Whom? 
Mr. Glen von Gotten, Acting Bureau Chief, NMOCD 
Brandon Powell, NMOCD Aztec Office 

By Whom? Kelly Robinson, Environmental Supervisor Date and Hour: 10/03/2011 at 2:30pm 
Was a Watercourse Reached? 

.'.-£ • -Yes KI No-
If YES, Volume Impacting the Watercourse. 

If a Watercourse was Impacted, Describe Fully.* 

Describe Cause of Problem and Remedial Action Taken.* 
Increased back-pressure in the Tank 38 discharge line caused one of the line joints to break apart. Refinery Operators identified the pipe-break, isolated 
the line from operation, and notified the Operation Supervisor ofthe incident. Operators used the on-site vacuum truck to recover the water released. 
Maintenance personnel were called-out to the Refinery to quickly repair the line. 

Describe Area Affected and Cleanup Action Taken.* 

The volume of recovered water released was contained within the facility property. The affected area was within a non-vegetative area. The majority of 
the spill accumulated in low-lying areas just north and east of the containment dike for Tanks 13 and 14. Soils.in the area where was release occurred were 
already saturated due to prior rain events. The saturated soils caused the majority ofthe released water to pond, thus minimizing infiltration into the soil 
and allowing for easier recovery of the released water. 

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 
should1 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 regulations.. •. \ -

Signature:' ^ ^ / ^ X ^ y 

, OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 
Printed Name: \Jf (? 4v Y 7?"7~ /> /hV / ^ /. 

, OIL CONSERVATION DIVISION 

Approved by Environmental Specialist: 

Title: 6 f f e f7//h-/ff<le S Approval Date: Expiration Date: 

E-mail Address: \> \ tf) cd M 1 6. \/df) £ • fats) Conditions of Approval: Attached • 



Western 
NYSE 

February 11, 2011 L : A : J ' ^ ="J r ^ 

Ms. Hope Monzeglio 
New Mexico Environmental Department 
Hazardous Waste EJureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Mr. Carl Chavez 
State of New Mexico Oil Conservation Division 
1220 South Saint Francis Drive 
Santa Fe, NM 87505 

Certified Mail: 7010 1870 0000 0709 4594 
7010 1870 0000 0709 4600 

Re: Western Refining Southwest, Inc. - Bloomfield Refinery 
Newly Surfaced Groundwater Data Summary 

Dear Ms. Monzeglio and Mr. Chavez: 

Western Refining Southwest, Inc. - Bloomfield Refinery (Bloomfield) is providing 
New Mexico Environmental Department (NMED) and New Mexico Oil Conservation 
Division (NMOCD) a summary of the activities performed and data collected to date 
that pertains to the newly surfaced groundwater location identified in May 2010. 

Discovery Summary 
On Wednesday, May 19 t h 2010 during the bi-monthly visual inspections ofthe area 
north of the Refinery, Bloomfield identified a new area where groundwater had 
surfaced. This new area is located north of the raw water ponds within an arroyo 
along the north side of the Hammond Ditch. Bloomfield has identified this area as 
the "East Fork" area based on its location within the arroyo. Figure 1 includes an 
aerial photo identifying the approximate location of the East Fork area. 

A sample of the surface water was collected on the day of discovery and analyzed 
for benzene, toluene, ethylbenzene, and xylene (BTEX) and methyl tert-butyl ether 
(MTBE) by EPA method 8260. The results were received on May 26, 2010 and 
indicated a detected benzene concentration of 110 ug/L. All other analytes were 
non-detect. Bloomfield collected confirmation split samples on May 26, 2010 which 
were sent to Envirotech Analytical Laboratory (Envirotech) and Hall Environmental 
Analysis Laboratory (HEAL) for BTEX analysis. The split samples from Envirotech 
and HEAL detected benzene concentrations of 167 ug/L and 120 ug/L, respectively. 
All other analytes for the two split samples were non-detect. 

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



On June 1, 2010 following receipt ofthe confirmation sample results, Bloomfield 
notified NMED Hazardous Waste Bureau and NMOCD via e-mail ofthe recent 
developments regarding discovery of the new surface water in the East Fork area 
and immediate actions taken upon discovery. 

Response Action Taken 
Immediately following confirmation ofthe benzene results, Bloomfield installed a 
catchment system to catch the surfacing groundwater at the East Fork area. The 
system consists of a trough and pump, which transports the captured groundwater to 
the Refinery's waste water treatment system. The catchment system remained 
operational from the first week of June 2010 until after receipt of the NMED letter 
dated July 30, 2010 that granted approval to cease pumping. 

Surfaced groundwater samples were collected at the East Fork area on a weekly 
basis from May 26, 2010 through July 8, 2010. The samples were analyzed for 
BTEX and MTBE by EPA Method 8260. At NMED's request as stated in an e-mail 
from Hope Monzeglio dated June 3, 2010, samples collected on June 3, 2010 were 
also analyzed for diesel range organics (TPH-DRO), gasoline range organics (TPH-
GRO), and motor oil range organics (TPH-MRO) by EPA Method 8015B. 

In compliance with the NMED letter dated July 30, 2010, Western personnel 
collected one surface water sample the week before the irrigation ditch company 
turned off the water to the Hammond Ditch; as well as collected one surface water 
sample at two, six, and ten weeks after the irrigation ditch company discontinued 
releasing water to the Hammond Ditch. Samples were analyzed for BTEX and MTBE 
using EPA Method 8260 and General Chemistry EPA Method 300.0 (major 
cations/anions, nitrates/nitrites, carbonate). The surface water sample collected at 
the six week interval included analysis for GRO, DRO, and MRO using EPA Method 
8015. Table 1 provides a summary ofthe analytical results collected to-date. A copy 
of the respective analytical reports is provided in Attachment A. 

In addition, Western personnel collected groundwater elevation measurements from 
monitoring wells MW-1, MW-50, and MW-51 at the specified intervals. Elevation 
measurements can be found in Table 2. A synopsis of the elevation measurements 
is presented in Figure 2. This data demonstrates that the groundwater elevation of 
the upgradient wells show little fluctuation relative to Hammond Ditch operations. 

The source of the surfaced groundwater at the East Fork area is still not explicitly 
known. During visual inspection of the possible sources in the area, cracks were 
evident in the concrete lining of the Hammond Ditch. It is possible that these cracks 
in the ditch liner may be a significant hydraulic contributor to groundwater in this 
area. 

By using a graduated cylinder and stopwatch, Western personnel measured the flow 
from the East Fork catchment the day before the irrigation ditch company turned off 
the water to the Hammond Ditch and again twelve days after canal shut off occurred. 
On October 14, 2010 the flow was at 1000 mis per 11 seconds or 1.4 gpm. On 
October 27, 2010 the flow was recorded at 1000mls per 11 seconds or 1.4 gpm. This 



data illustrates in that 12 day time period the East Fork is not affected by Hammond 
Ditch operations. 

Using the same measurement methods, Western personnel determined the flow 
from Outfall #3 the day before the irrigation ditch company shut off the canal 
(October 14, 2010)and again three days after canal shut off (October 18, 2010). 
Flows decreased from 75 gpm on October 14, 2010 to 5 gpm on October 18, 2010. 

By comparing the data from Outfall #3 and the East Fork, there is a direct correlation 
to Hammond Ditch operation and flow at Outfall #3 and possibly to the East Fork. 
Outfall #3 is taking the water directly from a pipe connected to the French Drain 
underneath Hammond Ditch whereas water flowing to the East Fork must travel 
through the soil profile before daylighting. 

Proposed Actions 
The benzene concentrations at the newly identified groundwater surface location 
(East Fork area) have progressively decreased since May 26, 2010. Detected 
benzene concentrations have been below the WQCC screening level of 10 ug/L 
since June 3 r d , 2010, and below the EPA Maximum Contaminant Level (MCL) of 5 
ug/L since June 16 t h, 2010 (Refer to Table 1 for the analytical summary trend). 

Bloomfield proposes to collect one surface water sample from the East Fork and flow 
measurements from Outfall #3 and the East Fork one week before water is let into 
Hammond Ditch and a follow up sample and flow measurements six weeks after 
ditch operations commence. Samples will be analyzed for BTEX and MTBE using 
EPA Method 8260 and for gasoline range organics (GRO), diesel range organics 
(DRO), and motor oil range organics (MRO) using EPA Method 8015. 

If you have any questions or would like to further discuss this topic, please contact 
me at (505) 632-4171. 

[lames R. Schmaltz (_) 
Environmental Manager 
Western Refining Southwest, Inc. 
Bloomfield Refinery 

cc: Allen Hains - Western Refining El Paso 
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TABLE 2 
Groundwater Elevation Measurement Summary - Near East Fork Area 

Well 
ID 

Monitor ing 
Event 

Date 
Measuring 

Point 
Elevation 

Total Well 
Depth 

Depth To 
Product 

fDTP, 

Depth To 
Water (DTW) 

Corrected 
Groundwater 

Elevation 

j 
M

W
-1

 

10 weeks 
after S/O 

12/20/2010 5519.21 21.56 NPP 17.56 5501.65 

j 
M

W
-1

 

6 weeks after 
s/o 11/22/2010 5519.21 21.56 NPP 17.36 5501.85 

j 
M

W
-1

 

2 weeks after 
s/o 10/27/2010 5519.21 21.56 NPP 17.28 5501.93 

j 
M

W
-1

 

1 week 
before S/O 

10/6/2010 5519.21 21.56 NPP 17.12 5502.09 

j 
M

W
-1

 

3rd QTR 8/16/2010 5519.21 21.56 NPP 17.05 5502.16 

j 
M

W
-1

 

5th Month 6/7/2010 5519.21 21.56 NPP 17.09 5502.12 

j 
M

W
-1

 

4th Month 5/10/2010 5519.21 21.56 NPP 17.11 5502.10 

j 
M

W
-1

 

2nd QTR (3rd 
M) 

4/6/2010 5519.21 21.56 NPP 17.26 5501.95 

j 
M

W
-1

 

1st QTR 
(2nd M) 

3/10/2010 5519.21 21.56 NPP 17.31 5501.90 

j 
M

W
-1

 

1st Month 2/23/2010 5519.21 

5518.79 

21.56 

22.14 

NPP 

NPP 

17.29 5501.92 

M
W

-5
1
 

| 
M

W
-5

0
 

| 10 weeks 
after S/O 

12/20/2010 

5519.21 

5518.79 

21.56 

22.14 

NPP 

NPP 17.30 5501.49 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

6 weeks after 
s/o 11/22/2010 5518.79 22.14 NPP 17.08 5501.71 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

2 weeks after 
s/o 10/27/2010 5518.79 22.14 NPP 16.96 5501.83 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

1 week 
before S/O 

10/6/2010 5518.79 22.14 NPP 16.83 5501.96 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

3rd QTR 8/16/2010 5518.79 22.14 NPP 16.77 5502.02 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

5th Month NA 5518.79 22.14 NA NA NA 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

4th Month NA 5518.79 22.14 NA NA NA 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

2nd QTR (3rd 
M) 

4/6/2010 5518.79 22.14 NPP 16.91 5501.88 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

1st QTR 
(2nd M) 

3/10/2010 5518.79 22.14 NPP 17.03 5501.76 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

1st Month 

10 weeks 
after S/O 

NA 5518.79 22.14 NA NA NA 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

1st Month 

10 weeks 
after S/O 

12/20/2010 5515.58 22.18 NPP 15.04 5500.54 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

6 weeks after 
s/o 

11/22/2010 5515.58 22.18 NPP 14.83 5500.75 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

2 weeks after 
s/o 10/27/2010 5515.58 22.18 NPP 14.71 5500.87 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

1 week 
before S/O 

10/6/2010 5515.58 22.18 NPP 14.65 5500.93 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

3rd QTR 8/16/2010 5515.58 22.18 NPP 14.56 5501.02 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

5th Month 6/7/2010 5515.58 22.18 NPP 14.61 5500.97 M
W

-5
1
 

| 
M

W
-5

0
 

| 

4th Month 5/10/2010 5515.58 22.18 NPP 14.64 5500.94 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

2nd QTR (3rd 
M) 

4/6/2010 5515.58 22.18 NPP 14.73 5500.85 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

1st QTR 
(2nd M) 

3/10/2010 5515.58 22.18 NPP 14.83 5500.75 

M
W

-5
1
 

| 
M

W
-5

0
 

| 

1st Month 2/23/2010 5515.58 22.18 NPP 14.79 5500.79 

S/O - Shut Off of Hammond Ditch 
NA - not applicable - not part of the 5 month Fluid Collection Activities 
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Analytical Reports 



• • H A L L 
Q J J E N V I R O N M E N T A L 
r-m-] A N A L Y S I S 
• M L A B O R A T O R Y 

COVER LETTER 

Tuesday, May 25,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505) 632-4161 
FAX (505)632-3911 

RE: 5-19-10 Drainage North of TK#38 
Order No.: 1005560 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 5/20/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

( KpSSy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE • Suite D • Albuquerque, NM 87109 
505.345.3975 "Fax 505.345.4107 . 

www.hallenvironmenCal.com 



Hall Environmental Analysis Laboratory, Inc. D a t e : 25-May-

CLIENT: Western Refining Southwest, Inc. LabOrder: 1005560 
Project: 5-19-10 Drainage North of TK#38 

Lab ID: 1005560-01 Collection Date; 5/19/2010 2:15:00 PM 

Client Sample ID: West Fork Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: HL 
Benzene ND 1.0 M9/L 1 5/20/2010 5:23:50 PM 
Toluene ND 1.0 M9/L 1 5/20/2010 5:23:50 PM 
Ethylbenzene ND 1.0 M9/L 1 5/20/2010 5:23:50 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 H9/L 1 5/20/2010 5:23:60 PM 
Xylenes, Total ND 2.0 1 5/20/2010 5:23:50 PM 

Lab ID: 1005560-02 

Client Sample ID: East Fork 

Analyses Result 

Collection Date: 5/19/2010 2:25:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 110 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

5.0 
1.0 
1.0 
1.0 
2.0 

pg/L 
pg/L 
pg/L 
pg/i-
pg/L 

Analyst: HL 
5 5/21/2010 6:03:59 PM 
1 5/20/2010 6:52:11 PM 
1 5/20/2010 6:52:11 PM 
1 5/20/2010 6:52:11 PM 
1 5/20/20106:52:11 PM 

Qualifiers: 
E 
J 

NC 

Value exceeds Maximum Contaminant Level 
Estimated value 
Analyte detected below quantitation limits 
Non-Chlorinated 

PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limiE a^ e ' °^ ' 



Hall Environmental Analysis Laboratory, Inc. Date: 25-May-IO 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

Project: 5-19-10 Drainage North of TK#38 Work Order: 1005560 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 
Sample ID: 1006560-01a msd MSD Batch ID: R38830 Analysis Date: 5/20/2010 6:22:54 PM 

Benzene 20.31 pg/L 1.0 20 0 102 72.4 126 0.138 20 

Toluene 21.54 pg/L 1.0 20 0 108 79.2 115 1.72 20 

Sample ID: Smi rb MBLK Batch ID: R3B830 Analysis Date: 5/20/2010 8:45:56 AM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: Smi rb MBLK Batch ID: R38844 Analysis Date: 5/21/2010 8:57:02 AM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: Smi rb MBLK Batch ID: R38830 Analysis Date: 5/20/2010 8:45:56 AM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: 100ng les LCS Batch ID: R38830 Analysis Date: 5/20/201010:54:22 AM 

Benzene 20.06 pg/L 1.0 20 0 100 82.4 116 

Toluene 22.33 pg/L 1.0 20 0- 112 89.5 123 

Sample ID: 100ng les LCS Batch ID: R38844 Analysis Date: 5/21/2010 10:19:50 AM 

Benzene 18.82 pg/L 1.0 20 0 94.1 82.4 116 

Toluene 21.74 pg/L 1.0 20 0 109 89.5 123 

Sample ID: 100ng les LCS Batch ID: R38830 Analysis Date: 5/20/2010 10:54:22 AM 

Benzene 20.06 , pg/L 1.0 20 0 100 82.4 116 
Toluene 22.33 pg/L 1.0 20 0 112 89.5 123 

Sample ID: 1005560-01a ms MS Batch ID: R38830 Analysis Date: 5/20/2010 5:53:38 PM 

Benzene 20.28 pg/L 1.0 20 0 101 72.4 126 

Toluene 21.91 pg/L 1.0 20 0 110 79.2 115 

Qualifiers: 

E Estimated value 

J Analyte delected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT 

Work Order Number 1005560 

Checklist completed by: 
Signature 

Matrix: 

Date Received: 

Received by: 

5/20/2010 

TLS 

c—\s\ * Sample ID labels checked by: 
Ob 

Date 

Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present D 
Custody seals intact on shipping container/cooler? Yes 0 NoD Not Present D Not Shipped D 

Custody seals intact on sample bottles? Yes • NoD N/A 0 

Chain of custody present? Yes 0 NoD 

Chain of custody signed when relinquished and received? Yes 0 NoD 

Chain of custody agrees with sample labels? Yes 0 NoD 

Samples in proper container/bottle? Yes 0 NoD 

Sample containers Intact? Yes 0 NoD 

Sufficient sample volume for indicated test? Yes 0 NoD 

All samples received within holding time? Yes 0 No D Number of preserved All samples received within holding time? 

• Yes 0 NoD 
bottles checked for 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 NoD pH: 

Water - Preservation labels on bottle and cap match? Yes • NoD N/A 0 

Water - pH acceptable upon receipt? Yes • NoD N/A 0 ! <2 >12 unless noted 
below. 

Container/Temp Blank temperature? 4.0° <6° C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





I 

• • HALL. 
L U J ENVIRONMENTAL 
r-f l- l A N A L Y S I S 
• • LABORATORY 

COVER LETTER 

Wednesday, June 02,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK#38 5-26-10 

„ , „ + . Order No.: 1005835 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 4 sample(s) on 5/27/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of out-
accreditations. To access our accredited tests please go to www.hallenvironmentaI.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeinan, Laboratoiy Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE • Suite • • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 02-Jun-JO 

CLIENT: Western Refining Southwest, Inc. 

Project: Drainage North of TK#38 5-26-10 

Lab Order: 1005835 

Lab ID: 1005835-01 

Client Sample ID: West Fork 

Analyses Result 

Collection Date: 5/26/2010 1:05:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene NO 1.0 pg/L 
Toluene ND 1.0 pg/L 
Ethylbenzene ND 1.0 pg/L 
Methyl tert-butyl ether (MTBE) ' ND 1.0 pg/L 
Xylenes, Total ND 2.0 pg/L 

Analyst: DAM 
5/28/2010 10:37:23 AM 
6/28/2010 10:37:23 AM 
5/28/2010 1 0:37:23 AM 
5/28/2010 10:37:23 AM 
5/28/2010 10:37:23 AM 

Lab ID: 1005835-02 

Client Sample ID: East Fork 

Analyses Result 

Collection Date: 5/26/2010 12:50:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 120 10 pg/L 
Toluene ND 1.0 ug/L 
Ethylbenzene ND 1.0 pg/L 
Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 
Xylenes, Total ND 2.0 pg/L 

Analyst: DAM 
5/28/2010 11:05:28 AM 
5/28/201011:33:35 AM 
5/28/2010 11:33:35 AM 
5/28/2010 11:33:35 AM 
5/28/2010 11:33:35 AM 

Lab ID: 

Client Sample ID: 

Analyses 

1005835-03 

Outfall #2 

Result 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene ND 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

Collection Date: 5/26/2010 12:30:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

1.0 

1.0 

1.0 

1.0 

2.0 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

Analyst: DAM 
5/28/2010 12:30:03 PM 
5/28/201012:30:03 PM 
5/28/201012:30:03 PM 
5/28/2010 12:30:03 PM 
5/28/201012:30:03 PM 

Lab ID: 1005835-04 

Client Sample ID: MW-51 

Analyses Result 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 6400 
Toluene 220 
Ethylbenzene 250 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total 1800 

Collection Date: 5/26/2010 12:15:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

100 

100 

100 

1.0 

200 

pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

100 
100 
100 
1 

100 

Analyst: DAM 
5/28/2010 9:24:16 PM 
5/28/2010 9:24:16 PM 
5/28/2010 9:24:16 PM 
5/28/2010 12:57:13 PM 
5/28/2010 9:24:16 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limitsa^e ^ °^ ' 



Hall Environmental Analysis Laboratory, Inc. Date: 02-Jun-lQ 

Client: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Project : Drainage North o f TK#38 5-26-10 Work Order: 1005835 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sample ID: 5ml rb MBLK Batch ID: R3B998 Analysis Date: 5/28/2010 8:44:54 AM 

Benzene ND ug/L . 1.0 

Toluene ND M9/L 1.0 

Ethylbenzene ND ug/L 1.0 

Methyl tert-butyl ether (MTBE) ND ug/L 1.0 

Xylenes, Total ND pg/L 2.0 
SamplelD: 100nglcs LCS Batch ID: R38998 Analysis Date: 5/28/2010 9:41:09 AM 

Benzene 21.46 pg/L 1.0 20 0 107 82.4 116 

Toluene 23.42 pg/L 1.0 20 0 117 89.5 123 

Qualifiers: 

E Estimated value 

i Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page I 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING S O U T ^ X 

Work Order Number 1C05835 

2a 

Date Received: 

Received by: ARS 

Sample ID labels checked by: 

• 5/27/2010 

Signature v \ \ | Date 

Matrix: Carrier name: UPS 

Shipping container/cooler In good condition? Yes 0 N o D Not Present 

Custody seals intact on shipping container/cooler? Yes 0 N o D Not Present 

Custody seals intact on sample bottles? Yes • N o D N/A 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain ot custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 Np • 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume tor indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 No D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 N o D 

Water - Preservation labels on bottle and cap match? Yes • N o D N/A 0 

Water - pH acceptable upon receipt? Yes • N o D N/A 0 

Container/Temp Blank temperature? 

COMMENTS: 

6.7° <6° C Acceptable 
If given sufficient time to cool. 

0 

Number of preserved 
bottles checked for 
pH: 

<2 >12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





envirotech 
Analyt ical Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client; Western Refining Project*: 96012-0009 
Sample ID: West Fork Date Reported: 05-31-10 
Chain of Custody:' 9482 Date Sampled: 05-26-10 
Laboratory Number: 54454 Date Received: 05-26-10 
Sample Matrix: Aqueous Date Analyzed: 05-27-10 
Preservative: Cool Analysis Requested: BTEX 
Condition: Intact 

Det. 
Concentration Dilution Limit 

Parameter (ug/L) Factor (ug/L) 

Benzene 1.9 1 0.2 
Toluene ND . 1 0.2 
Ethylbenzene ND 1 0.2 
p.m-Xylene ND 1 0.2 
o-Xylene ND 1 0.1 

Total BTEX 1.9 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
fluorobenzene 
1,4-d if luorobenzene 
4-bromochlorobenzene 

107 % 
98.3 % 
97.7 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic and ffialogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

Comments: Drainage North of TK #38 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inccom 



envirotech 
Analyt ica l Laboratory 

EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Western Refining Project #: 96012-0009 
Sample ID: East Fork Date Reported: 05-31-10 
Chain of Custody: 9482 Date Sampled: 05-26-10 
Laboratory Number: 54455 Date Received: 05-26-10 
Sample Matrix: Aqueous Date Analyzed: 05-27-10 
Preservative: Cool Analysis Requested: BTEX 
Condition: Intact 

Det. 
Concentration Dilution Limit 

Parameter (ug/L) Factor (ug/L) 

Benzene 167 1 0.2 
Toluene ND 1 0.2 
Ethylbenzene ND 1 0.2 
p.m-Xylene ND 1 0.2 
o-Xylene ND 1 0.1 

Total BTEX 167 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
fluorobenzene 113 % 
1,4-dif luorobenzene 101 % 
4-bromochlorobenzene 122 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

December 1996. 

Method 8021B, Aromatic and jHalogenated Volatiles by Gas Chromatography Using 

Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

Comments: Drainage North of TK #38 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr,(800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



nvlrotech 
Analyt ica l Laboratory EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 
QUALITY ASSURANCE REPORT 

Client: 
Sample ID: 
Laboratory Number. 
Sample Matrix: 
Preservative: 
Condition: 

N/A 
0528BBLK QA/QC 
54454 
Aqueous 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis: 

N/A 
05-20-10 
N/A 
N/A 
05-27-10 
BTEX 

"l5atec îor^arn^(U^^^J 

Benzene 1.2445E+006 1.2483E+006 0.30% ND 0.2 
Toluene 8.0034E+005 8.027SE+005 0.30% ND 0.2 
Ethylbenzene 6.5663E+005 6.5860E+005 0.30% ND 0.2 
p.m-Xylene 1.8965E+006 1.9022E+006 0.30% ND 0.2 
o-Xylene 6.2516E+005 6.2705E+005 0.30% ND 0.1 

Benzene 
Toluene 
Ethylbenzene 
p.m-Xylene 
o-Xylene 

1.9 
ND 
ND 
ND 
ND 

1.8 
ND 
ND 
ND 
ND 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

0 - 30% 
0 - 30% 
0 - 30% 
0 - 30% 
0 - 30% 

Benzene 

Toluene 

Ethylbenzene 

p,m-Xylene 
o-Xylene 

1.9 

ND 

ND 

ND 

ND 

50.0 
50.0 
50.0 
100 
50.0 

55.7 
56.2 
52.4 
118 
53.8 

107% 

112% 

105% 

118% 

108% 

39-150 

46-148 

32-160 

46 -148 

46 -148 

ND - Parameter not detected at the stated detection limit: 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

Comments: 

Analyst 

QA/QC for Samples 54454 and 54455. 

Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



to 
cc 
111 (-
UJ 

< 
rr 

5 
to 
CO 

< 
< 

0) 
£ 
n! 
Z 

g 
0 . 

b -2 

}DBJU| 9|dUJBS 

|ooo a|dujBS 

3QIU01HO 

H d i 

HVd 

d/H M!!M d lO l 

UOjUV / UORBO 

s|Bj9[rM 8 VHOU 

X 

(0938 PomsiAl) OOA 

(1308 poujBw) X318 

(91-08 poujew) Hdi 

'ct 

a 

C 
.2 
O 

ID 

§ 5 2 
< c 
ci 
Z 

a. •£ 

i ™ 
CO ^ 

X I 
CO 

a. 
£ .§ 
co i— 
CO 
<1> 
D. 
E ro 

CO 

o o 
2 is 
a> o 
o. -g 
E n 
« -2 to 2 

7-

s 
^1 

03 02 

18 

1 

v> 

2, o f § 
2 cr 
co < 

o o 
03 03 

•D 
= lo
co ' < 

03 03 

1/1 < 

W 03 

CO 

f s 
CO < 

CO 

f s 
.2 cr 
03 < 

CO < 

o o 
CO 03 

- i CO < 

o o 
OT CO 

CO 

03 < 

0) 03 

— ^ 

B Lf\ 

§5^ 

£1 \ £ 
2\ \ \ 

g
n
a
l 

CO 

by
: >. 

XI 

ve
d 

ve
d 

R
e
ce

 

R
e
c
e
i 

o 

_ CO f 

2 
to 
c 
Dl 
co 

T3 

J 
cu 
u 
<u rx 

CO 
c 
ra 

55 

i f 
-D 
CD 

SZ 
co 
3 
cr 
c 
0) 
DC 

3 

s 



H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Friday, June 11,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505) 632-3911 

RE: Drainage North of TK#3 8 6/3/10 

' „ . _ , „ J Order No.: 1006193 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 6/4/2010 for the analyses 
presented in the following report. 

These were analyzed according to EPA [procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Laboratoiy Manager 

NM Lab# NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEB Suite D • Albuquerque, NM 87109 
505.345.3975 B Fax 505.345.4107 

www.hallenvirDnmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: ll-Jitn-10 

C L I E N T : Western Refining Southwest, Inc. Client Sampie ID: East Fork 

Lab Order : 1006193 Collection Date: 6/3/2010 1:20:00 PM 

Project : Drainage North of TK#38 6/3/10 Date Received: 6/4/2010 

L a b I D : 1006193-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

E P A METHOD 8016B: D I E S E L RANGE Analyst: JB 

Diesel Range Organics (DRO) ND 0.20 mg/L 1 6/10/2010 12:59:10 PM 

Motor OH Range Organics (MRO) ND 2.5 mg/L 1 6/10/2010 12:59:10 PM 

Surr: DNOP 137 82-162 %REC 1 6/10/2010 12:59:10 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 0.050 mg/L 1 6/10/20101:27:25 PM 

Surr: BFB 93.6 55.2-107 %REC 1 6/10/20101:27:25 PM 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: HL 

Benzene 9.6 1.0 ug/L 1 6/8/2010 2:57:30 PM 

Toluene ND 1.0 ug/L 1 6/8/2010 2:57.30 PM 
Ethylbenzene ND 1.0 ug/L 1 6/8/2010 2:57:30 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 6/8/2010 2:57:30 PM 

Xylenes, Total ND 2.0 ug/L 1 6/8/2010 2:57:30 PM 

Surr: 1,2-Dichloroethane-d4 85.0 54.6-141 %REC 1 6/8/2010 2:57:30 PM 
Surr: 4-Bromofluorobenzene 99.3 60.1-133 %REC 1 6/8/2010 2:57:30 PM 
Surr: Dibromofluoromethane 91.3 78.5-130 %REC 1 6/8/2010 2:57:30 PM 
Surr: Toluene-d8 102 79.5-126 %REC 1 6/8/2010 2:57:30 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 11-Jun-10 

QA/QC j SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Drainage North of TK#38 6/3/10 Work Order: 1006193 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit . %RPD RPDLimit Qual 

Method: EPA Method 8015B: Diesel Range 
SamplelD: MB-22560 MBLK 

Diesel Range Organics (DRO) ND mg/L 0.20 

Motor Oil Range Organics (MRO) ND mg/L 2.5 

SamplelD: LCS-22560 LCS 

Diesel Range Organics (DRO) 3.750 mg/L 0.20 

SamplelD: LCSD-22560 LCSD 

Diesel Range Organics (DRO) 3.569 mg/L 6.20 

2.5 0.1779 

2.5 0.1779 

Method: EPA Method 601SB: Gasoline Range 

SamplelD: 5ML RB MBLK 

Gasoline Range Organics (GRO) ND mg/L 0.050 

Sample lD: 2.5UG GRO LCS LCS 

Gasoline Range Organics (GRO) 0.4882 mg/L 0.050 0.5 

Batch ID: 22560 Analysis Date: 6/10/2010 9:35:54 AM 

Batch ID: 22560 Analysis Date: 6/10/201010:09:45 AM 

143 74 157 

Batch ID: 22560 Analysis Date: 6/10/201010:43:52 AM 

136 74 157 4.96 23 

Batch ID: R39200 Analysis Date: 6/10/2010 9:35:51 AM 

Batch ID: R39200 Analysis Date: 6/10/2010 6:45:23 PM 

97.6 77.8 124 

Method: EPA Method 8260: Volatiles Short List 

Sample ID: 6ml rb MBLK Batch ID: R39141 Analysis Date: 

Benzene ND M9/L 1.0 

Toluene ND M9/L 1.0 

Ethylbenzene ND pg/L 1.0 

ylethyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND . pg/L 2.0 

Sample ID: 100ng les LCS Batch ID: R39141 Analysis Date: 

Benzene 18.99 pg/L 1.0 20 0 94.9 82.4 116 
Toluene 21.58 pg/L 1.0 20 0 108 89.5 123 

Qualifiers: 
E Estimated value j H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits NC Non-Clilorinated 

ND Not Detected at the Reporting Limit ! R RPD outside accepted recovery limits Pa8e 1 



Hall Environmental Analysis Laboratory, Inc. 
i 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT 

Work Order Number 1008193 

Checklist completed by: ^ y f i 

Date. Received: 

Received by: TLS 

I Sampie ID labels checked by: 

Signature } / \ | Dafe I 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present D 

Custody seals intact on shipping container/cooler? Yes 0 . N o D Not Present D 

Custody seals Intact on sample bottles? Yes 0 N o D N/A D 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? N° VOA vials submitted • Yes 0 N o D 

Water - preservation labels on bottle and cap match? Yes • N o D N/A 0 

Water - pH acceptable upon receipt? Yes • No D N/A 0 

Container/Temp Blank temperature? 9.5° <6°C Acceptable 

6/4/2010 

Number of preserved 
bottles checked for 
PH: 

<2 >12 unless noted 
below. 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: '> 

Comments: 

Corrective Action 
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H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Wednesday, June 16, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK#3 8 6-8-10 

^ . T T , Order No.: 1006309 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 3 sample(s) on 6/9/2010 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# Tl 04704424-08-TX 

49D1 Hawkins NE|B Suite • • Albuquerque, NM 87109 
505,345.3975 B Fax 505.345.41 D7 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 16-Jun-10 

CLIENT: Western Refining Southwest, Inc. 

Project: Drainage North of TK#38 6-8-10 
Lab Order: 1006309 

Lab ID: 1006309-01 

Client Sample ID: MW-1 

Analyses Result 

Collection Date: 6/8/2010 2:25:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene ND 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

1.0 
1.0 
1.0 
1.0 
2.0 

M9/L 

M9/L 

M9/L 
M9/L 

Analyst: BDH 
6/10/2010 7:47:50 PM 
6/10/2010 7:47:50 PM 
6/10/2010 7:47:50 PM 
6/10/2010 7:47:50 PM 
6/10/2010 7:47:50 PM 

Lab ID: 1006309-02 

Client Sample ID: Fresh Water Pond 

Analyses Result 

E P A METHOD 8260: VOLATILES SHORT LIST 
Benzene ND 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

Collection Date: 6/8/2010 2:40:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

1.0 
1.0 
1.0 
1.0 
2.0 

pg/L 
Mg/L 

M9/L 
pg/L 
pg/L 

Analyst: BDH 
6/10/2010 8:16:06 PM 
6/10/2010 8:16:06 PM 
6/10/2D10 8:16:06 PM 
6/10/2010 8:16:06 PM 
6/10/2010 8:16:06 PM 

Lab ID: 

Client Sample ID: 

Analyses 

1006309-03 

East Fork 

Result 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 5.2 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

Collection Date: 6/8/2010 2:50:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

1.0 
1.0 
1.0 
1.0 
2.0 

pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

Analyst: MMS 
6/11/2010 2:29:29 PM 
6/11/20102:29:29 PM 
6/11/2010 2:29:29 PM 
6/11/2010 2:29:29 PM 
6/11/2010 2:29:29 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limilsa£e ' °^ ' 



Hall Environmental Analysis Laboratory, Inc. Date: 16-Jun-10 

..ent: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Project : Drainage North of TK#38 6-8-10 W o r k Order : ] 006309 

Analyte Result Units PQL SPK Va SPK ref 
1 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sampie IO: b2 MBLK Batch ID: R39204 Analysis Date: 6/10/201011:34:40 AM 

Benzene ND ug/L 1.0 

Toluene • • ND pg/L 1.0 

Ethylbenzene ND ug'L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: 100ng les LCS Batch ID: R39204 Analysis Date: 6/10/2010 11:06:25 AM 

Benzene 19.88 pg/L 1.0 20 0 99.4 82.4 116 

Toluene 19.09 . pg/L 1.0 20 0 95.5 89.5 123 

qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, inc. 

Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 6/9/2010 

Work Order Number 1006309 Received by: ARS 

( I Sample ID labels checked by: 

Checklist completed by: < _ ^ j K ) 
Signature l ^ / N I Dale I 

Matrix: Carrier name: UPS 

Shipping container/cooler In good condition? Yes 0 N o D Not Present • 

Custody seals intact on shipping container/cooler? Yes 0 N o D Not Present • 

Custody seals intact on sample bottles? Yes 0 N o D N/A • 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test?- Yes 0 N o D 

All samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? N o V 0 A v i a l s submitted • Yes 0 No • 

Water - Preservation labels on bottle and cap match? Yes • No • N/A 0 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 8.3°" <6° C Acceptable 
If given sufficient time 1o cool. 

It 

Not Shipped • 

Number of preserved 
bottles checked for 
pH: 

<2 >1'2 unless noted 
below. 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Friday, June 25, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK#38 6/16/10 

^ „ . I T . Order No.: 1006609 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 6/17/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins N E • Suite D"Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

wvuw, hallenvironmencal.com 



Hall Environmental Analysis Laboratory, Inc. Date: 25-Jun-10 

CLIENT: . Western Refining Southwest, Inci 

LabOrder: 1006609 

Project: Drainage North of TK#38 6/16/10 

Lab ID: 1006609-01 i 

Client Sample ID: East Fork 

Collection Date: 6/16/20103:10:OOPM 

Date Received: 6/17/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Anaiyzed 

E P A METHOD 8260: VOLATILES SHORT LIST 
Benzene 3.4! 
Toluene ND 
Ethylbenzene NDi 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

1.0 
1.0 
1.0 
1.0 
2.0 

ug/L 
ug/L 
ug/L 
ug/L 

Analyst: HL 
6/23/2010 8:53:52 PM 
6/23/2010 8:53:52 PM 
6/23/2010 8:53:52 PM 
6/23/2010 8:53:52 PM 
6/23/2010 8:53:52 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limil 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 25-Jun-10 

QA/QC SUMMARY REPORT 
Aent: Western Refining Southwest, Inc, 

Proiect: Drainage North of TK#38 6/16/10 Work Order: 1006609 

Anaiyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sample ID: 1006609 01a msd MSD Batch ID: R39454 Analysis Date: 

Benzene 23.61 • MS/L 1.0 20 3.38 101 72.4 126 3.44 

Toluene 21.40 ug/L 1.0 20 0 107 79.2 115 0.200 

Sample ID: b6 MBLK Batch ID: R39464 Analysis Date: 

Benzene ND pg/L 1.0 

Toluene ND pg'L 1.0 

Ethylbenzene ND Mg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND MS/L 2.0 

Sample ID: 5ml rb MBLK Batch ID: R39454 Analysis Date: 

Benzene ND pg/L 10 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

SamplelD: 10Onglcs_b LCS Batch ID: R39464 Analysis Date: 

Benzene 18.87 Mg/L 1.0 20 0 94.4 82.4 116 
Toluene 20.66 pg/L 1.0 20 0 103 89.5 123 

Sample ID: 100ng ICB LCS Batch ID: R39454 Analysis Date: 

enzene 19.41 pg/L 1-9 20 0 97.0 82.4 116 

Toluene 20.35 pg/L 1.0 20 0 102 89.5 123 
Sample ID: 1006609-01a ms MS Batch ID: R39454 Analysis Date: 

Benzene 22.81 Mg/L 1.0 20 3.38 97.2 72.4 126 
Toluene 21.36 pg/L 1.0 20 0 107 79.2 115 

6/23/2010 9:49:10 PM 

20 
20 

6/23/2010 10:44:23 PM 

6/23/2010 11:39:28 PM 

6/23/2010 11:07:02 AM 

6/23/2010 9:21:36 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 1 



Hal! Environmental Analysis Laboratory, Inc. 

Sampie Receipt Checklist 
Client Name WESTERN REFINING SOUT 

Work Order Number 1006609 

Checklist completed by: 
Signature 

Matrix: 

Date Received: 

Received by: TLS 

Carrier name: UPS 

Sample ID labels checked by: 
Initiate 

6/17/2010 

K 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present 

Custody seals intact on sample bottles? Yes 0 No • N/A 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? N o VOA vials submitted • Yes 0 NoD 

Water - Preservation labels on bottle and cap match? Yes • No • N/A 0 

Water - pH acceptable upon receipt? Yes • N o D N/A 0 

Container/Temp Blank temperature? 5.3° <6°C Acceptable 

• 

COMMENTS: 
If given sufficient time to cool. 

Number of preserved 
bottles checked for 
pH: 

<2 > 12 unless noted 
below. 

Date contacted: Person contacted 

Regarding: 

Corrective Action 

Client contacted 

Contacted by: 

Comments: 
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H A L L 
E N V I R O N M E N T A L . 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, July 08,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK #38 6/24/10 

T^ _. , I T t , Order No.: 1006905 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 6/25/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hailenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

ndy Freeman, Laboratory Manager 

NM Lab # NM9425NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

\« ACC'o, 

4SD1 Hawkins NE • Suice D B Albuquerque, NM 87109 
505.345.;3975BFax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 08-Jul-10 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 1006905 

Project: Drainage North of TK #38 6/24/10 

Lab ID: 1006905-01 

Client Sampie ID: East Fork 

Collection Date: 6/29/2010 2:45:00 PM 

Date Received: 6/25/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 1.6 1.0 ug/L 

Toluene ND 1.0 

Ethylbenzene ND 1.0 ug/L 
Methyl tert-butyl ether (MTBE) ND 1.0 M9/L 
Xylenes, Total ND 2.0 ug/L 

Surr: 1,2-Dichloroethane-d4 95.6 73.1-133 %REC 

Surr: 4-Bromofluorobenzene 110 82.9-140 %REC 

Surr: Dibromofluoromethane 99.2 79.2-119 %REC 

Surr: Toluene-d8 101 84.4-118 %REC 

Analyst: HL 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 08-Jul-lO 

lient: 

Project: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 
Drainage North of TK #38 6/24/10 Work Order: 1006905 

Analyte Result Units PQL SPKVa 
i 

SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 
Sample ID: 10069 06-01 a msd MSD Batch ID: R39668 Analysis Date: 7/7/2010 8:22:12 AM 

Benzene 21.60 pg/L 1.0 20 1.63 99.8 71.2 127 7.27 20 
Toluene 20.59 pg/L 1.0 20 0 103 90.2 127 1.67 20 
Sample ID: b6 MBLK Batch ID: R3966B Analysis Date: 7/6/201010:43:45 PM 

Benzene ND pg/L 1.0 

Toluene ND yg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

SamplelD: 100nglcs_b LCS Batch ID: R39668 Analysis Date: 7/6/201011:38:43 PM 

Benzene 19.14 pg/L 1.0 20 0 95.7 82.4 116 
Toluene 20.73 pg/L 1.0 20 0 104 89.5 123 
SamplelD: 1006905-01 a ms MS Batch ID: R39668 Analysis Date: 7/7/2010 7:54:38 AM 

Benzene 20.08 pg/L 1.0 20 1.63 92.3 71.2 127 

Toluene 20.25 pg/L 1.0 20 0 101 90.2 127 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, j Inc. 

Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 

Work Order Number 1006905 Received by: 

^ \ u> 
Signature / \ | *Dste 

Checklist completed by: 

TLS 

Sample ID labels checked by: 

yH..^.ST.bo. ln i , ia ls 

6/25/2010 

Matrix: Carrier name UPS 

Shipping container/cooler in good condition? Yes 0 N o D Not Present 

Custody seals Intact on shipping container/cooler? Yes 0 No • Not Present 

Custody seals intact on sample bottles? Yes 0 No • N/A 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/botlle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for Indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 No • 

Water - VOA vials have zero headspace? N ° v O A vials submitted • Yes 0 No • 

Water - Preservation labels on bottle and cap match? Yes • N o D N/A 0 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 9.6" <6i C Acceptable 

• 

COMMENTS: 
if given sufficient time to cool. 

Not Shipped • 

Number of preserved 
bottles checked for 
PH: 

<2 >12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: _ Regarding: 

Comments: 

Corrective Action 
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H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Tuesday, July 13,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK#38 7-1-10 
Order No.: 1007081 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratoiy, Inc. received 1 sample(s) on 7/2/2010 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

ndy Freeman, Laboratoiy Manager 

NM Lab # NM9425 NM0901 
AZ license U AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEB Suite D « Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www. nallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 13-Jul-IO 

CLIENT: 
Lab Order: 
Project: 

Lab ID: 

Western Refining Southwest, Inc. 
1007081 

Drainage North ofTK#38 7-1-10; 

1007081-01 

Ciient Sample ID: East Fork 

Collection Date: 7/1/2010 2:30:00 PM 

Date Received: 7/2/2010 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: HL 
Benzene 2.3 1.0 van. 1 7/8/2010 11:54:58 PM 
Toluene ND 1.0 1 7/8/2010 11:54:58 PM 
Ethylbenzene ND 1.0 ug/L 1 7/8/2010 11:54:58 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 M9/L 1 7/8/2010 11:54:58 PM 
Xylenes, Total ND 2.0 ug/L 1 7/8/2010 11:54:58 PM 

Surr: 1,2-Dlchloroethane-d4 99.7 54.6-141 %REC 1 7/8/2010 11:54:58 PM 
Surr: 4-Bromofluorobenzene 116 60.1-133 %REC 1 7/8/2010 11:54:58 PM 
Surr: Dibromofluoromelhane 101 78.5-130 %REC 1 7/8/2010 11:54:58 PM 
Surr: Toluene-d8 111 79.5-126 %REC 1 7/8/2010 11:54:58 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



i 

Hall Environmental Analysis Laboratory, Inc. Date: !3-Ju!-10 

QA/QC SUMMARY REPORT 
<ent: 

Project: 

Western Refining Southwest, Inc. 
Drainage North of TK#38 7-1-10 Work Order: 1007081 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sample ID: 5ml rb MBLK Batch ID: R39704 Analysis Date: 

Benzene ND ug/L 1.0 
Toluene ND ug/L 1.0 
Ethylbenzene ND Mg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
Xylenes, Total ND pg/L 2.0 
Sample ID: b5 MBLK Batch ID: R39704 Analysis Date: 

Benzene ND pg/L 1.0 
Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND pg/L 1|.0 
Xylenes, Total ND pg/L 2.0 

SamplelD: 100ngics LCS Batch ID: R39704 Analysis Date: 

Benzene 21.06 pg/L 1.0 20 0 105 82.4 116 
Toluene 21.60 pg/L 1.0 20 0 108 89.5 123 
SamplelD: 100nglcs_b LCS Batch ID: R39704 ' Analysis Date: 

Benzene 20.44 pg/L i o 20 0 102 82.4 116 
Toluene 21.56 pg/L 1.0 20 0 108 89.5 123 

7/8/2010 8:57:37 AM 

7/8/2010 9:09:52 PM 

7/8/2010 10:20:21 AM 

7/6/2010 10:04:52 PM 

Uftlifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 7/2/2010 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 N o D Not Present • 

Custody seals intact on shipping container/cooler? Yes 0 N o D Not Present • Not Shipped • 

Custody seals intact on sample bottles? Yes • No • N/A 0 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples In proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • ' 

All samples received within holding time? Yes 0 No • Number of preserved All samples received within holding time? 

• Yes _ No • 
bottles checked for 

Water - VOA vials have zero headspace? N o V 0 A v i a l s submitted • Yes _ No • PH: 

Water - Preservation labels on bottle and cap match? Yes 0 No • N/A • 

Water - pH acceptable upon receipt? Yes 0 No • N/A • <2 >12 unless noted 
below. 

Container/Temp Blank temperature? 2.1° <6°C Acceptable 
If given sufficient time to cool. 

COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: R e9arding: 

Comments: 

Corrective Action 





H A L L 
_ N V I R _ l \ f M E I M T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, July 15,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TKJ38 7-8-10 
Order No.: 1007281 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 7/9/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI 00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEB Suite D • Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 15-Jul-10 

CLIENT: Western Refining Southwest, Inc. 

Lab Order: 1007281 

Proj ect: Drainage North of TK#38 7-8-10 

Lab ID: 1007281-01 

Client Sample ID: East Fork 

Collection Date: 7/8/2010 2:15:00 PM 

Date Received: 7/9/2010 
Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD B260: VOLATILES SHORT LIST 
Benzene 2i0 1.0 ug/L 
Toluene ND 1.0 M9/L 
Ethylbenzene ND 1.0 M9/L 
Methyl tert-butyl ether (MTBE) ND 1.0 MS/L 
Xylenes, Total ND 2.0 Mg/L 

Surr 1,2-Dichloroethane-d4 88.4 54.6-141 %REC 
Surr: 4-Bromofluorobenzene 91J1 60.1-133 %REC 
Surr: Dibromofluoromethane 140 78.5-130 S %REC 
Surr: Toluene-d8 97.7 79.5-126 %REG 

Analyst: MMS 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 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 
3 Anaiyte detected below quantitation limits MCL Maximum Contaminant Level 

NC Non-Chlorinated ND Not Detected at the Reporting Limit 
PQL Practical Quantitation Limit S Spike recovery outside accepted recoverv limits Page 1 of 1 



Hall Environmental Analysis Laboratory, Inc. 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. ! 
Pro jec t : Drainage North o f TK#38 7-8-10 W o r k Order : 1007281 

Analyte Result Units PQ'L 
i 

SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sample ID: 1007281-01amsd MSD Batch ID: R39786 Analysis Date: 7/13/2010 6:48:17 PM 

Benzene * 14.46 ug/L 1.0 20 2.C25 62.2 72.4 126 12.3 20 S 
Toluene 14.76 pg/L 1.0 20 0 73.8 79.2 115 10.9 20 S 
Sample ID: 1007281-01a ms MS • Batch ID: R39786 Analysis Date: 7/13/2010 6:20:03 PM 

Benzene 16.35 U£J/L LO 20 2.025 71.6 72.4 126 S 
Toluene 16.46 ug/L Lo 20 0 82.3 79.2 115 

Qualifiers: 

E Estimated value j H Holding times for preparation or analysis exceeded 

J Anaivte detected below quantitation limits ! NC Non-Chlorinated 

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



Hall Environmental Analysis Laboratory, jnc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 

Work Order Number 1007281 Received by: 

7/9/2010 

TLS 

Checklist completed by: 
Signature 

Matrix: 

Sample ID labels checked 

-

Carrier name: Greyhound 

Initials 

Shipping container/cooler In good condition? Yes 0 N o D Not Present D 

Custody seals intact on shipping container/cooler? Yes 0 N o D Not Present D 

Custody seals intact on sample bottles? Yes 0 No D N/A D 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0- N o D 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? Mo VOA vials submitted • Yes 0 N o D 

Water - Preservation labels on bottle and cap match? Yes • No D N/A 0 

Water - pH acceptable upon receipt? Yes • N o D . N/A 0 

Container/Temp Blank temperature? 1-1.9° <6°C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Number of preserved 
bottles checked for 
pH: 

<2 > 12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: R e9arding: 

Comments: 

Corrective Action 





• • H A L L 
n J E N V I R O N M E N T A L 

A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Wednesday, October 27,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK #38 
Order No.: 1010563 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratoiy, Inc. received 1 sample(s) on 10/6/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPX procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

A n d y ^ ^ e ^ ^ ^ ^ H r ^ i y Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE• Suite ••Albuquerque. NM 87109 
505.345.3975"Fax 505.345.4107 

wvyw.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 28-Oct-IO 

CLIENT: Western Refining Southwest, Inc. 

Project: Drainage North of TK #38 Work Order Sample Summary 
Lab Order: 1010563 

Lab Sample ID Client Sample ID Batch ID Test Name Collection Date 

1010563-01A East Fork R41532 EPA Method 8260: Volatiles Short List 10/6/2010 8:45:00 AM 
1OIO563-0IB East Fork R41620 EPA Method 300.0: Anions 10/6/2010 8:45:00 AM 

1010563-01B East Fork R415^4 EPA Method 300.0: Anions 10/6/2010 8:45:00 AM 

1010563-01B East Fork R41585 SM 2320B: Alkalinity 10/6/2010 8:45:00 AM 

1010563-0 IB East Fork R41535 EPA Method 300.0: Anions 10/6/2010 8:45:00 AM 
1010563-01B East Fork R41535 EPA Method 300.0: Anions 10/6/2010 8:45:00 AM 

1010563-01C East Fork 24117 EPA 6010B: Total Recoverable Metals 10/6/2010 8:45:00 AM 

Pagel of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 28-Oct-10 

CLIENT: Western Refining Southwest, Inc. Client Sample ID: East Fork 

LabOrder: 1010563 Collection Date: 10/6/2010 8:45:00 A M 

Project: Drainage North of TK #38 Date Received: 10/6/2010 

Lab ID: 1010563-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: SRM 
Fluoride 0.47 0.10 mg/L 1 10/13/20104:56:42 PM 
Chloride 13 0.50 mg/L 1 10/13/2010 4:56:42 PM 
Bromide 0.11 0.10 mg/L 1 10/16/2010 8:58:39 PM 
Nitrate (As N)+Nitrite (As N) ND 1.0 mg/L 5 10/18/2010 4:33:35 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 H mg/L 1 10/13/2010 4:56:42 PM 
Sulfate 110 10 mg/L 20 10/13/2010 5:14:07 PM 

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: SNV 
Calcium 73 1.0 mg/L 1 10/17/2010 4:59:03 PM 
Magnesium 1? 1.0 mg/L 1 10/17/2010 4:59:03 PM 
Potassium 1.9 1.0 mg/L 1 10/17/2010 4:59:03 PM 
Sodium 57 10 mg/L 1 10/17/2010 4:59:03 PM 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: MMS 
Benzene ND 1.0 pg/L 1 10/13/2010 10:05:24 PM 
Toluene ND 1.0 ug/L 1 10/13/2010 10:05:24 PM 
Ethylbenzene ND 1.0 ug/L 1 10/13/2010 10:05:24 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 1 10/13/2010 10:05:24 PM 
Xylenes, Total ND 

| 
2.0 ug/L 1 10/13/2010 10:05:24 PM 

Surr: 1,2-Dichloroethane-d4 91.9 54.6-141 %REC 1 10/13/2010 10:05:24 PM 
Surr: 4-Bromofluorobenzene 89.4 60.1-133 %REC 1 10/13/2010 10:05:24 PM 
Surr: Dibromofluoromethane 105 78.5-130 %REC 1 10/13/2010 10:05:24 PM 
Surr: Toluene-d8 99.5 79.5-126 %REC 1 10/13/2010 10:05:24 PM 

SM 2320B: ALKALINITY Analyst: IC 
Alkalinity, Total (As CaC03) 250 20 mg/L CaC03 1 10/14/2010 5:09:00 PM 
Carbonate ND 2.0 mg/L CaC03 1 10/14/2010 5:09:00 PM 
Bicarbonate 250 20 mg/L CaC03 1 10/14/2010 5:09:00 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 28-Oct-10 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Drainage North of TK #38 Work Order: 1010563 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplelD: MB MBLK Batch ID: R41536 Analysis 

Fluoride ND mg/L 0110 

Chloride ND mg/L 0.50 

Nitrate (As N)+NKrite (As N) ND mg/L 0I20 

Phosphorus, Orthophosphate (As P) ND mg/L 0l50 

Sulfate ND mg/L 0.50 

SamplelD: MB MBLK Batch ID: R41635 Analysis 

Fluoride ND mg/L 0^10 

Chloride ND mg/L 0.50 

Bromide ND mg/L 0.10 

Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 
I 

Sulfate NO mg/L 0.50 

SamplelD: MB MBLK Batch ID: R41594 Analysis 

Fluoride ND mg/L 0.10 

Chloride ND mg/L 0.50 

Bromide ND mg/L 0.10 

Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 
| SamplelD: MB MBLK Batch ID: R41620 Analysis 

Fluoride ND mg/L 6.10 

Chloride ND mg/L 0.50 

Bromide ND mg/L 0.10 
1 Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 
| Sulfate ND mg/L 0.50 

SamplelD: LCS LCS | 
Batch ID: R41535 Analysis 

Fluoride 0.5051 mg/L 6.10 
I 

0.5 0 101 90 110 

Chloride 4.977 mg/L 0.50 5 0 99.5 90 110 
Bromide 2.501 mg/L 6.10 

I 
2.5 0 100 90 110 

Nitrate (As NRNitnte (As N) 3.517 mg/L 0.20 3.5 0 100 90 110 
Phosphorus, Orthophosphate (As P) 5.097 mg/L 6.50 5 0 102 90 110 
Sulfate 10.07 mg/L 0.50 10 0 101 90 110 

Sample ID: LCS LCS i Batch ID: R41635 Analysis 

Fluoride 0.5473 mg/L 6.10 0.5 0 109 90 110 

Chloride 5.219 mg/L 0.50 5 0 104 90 110 
Bromide 2.654 mg/L 0.10 2.5 0 106 90 110 

Nitrate (As N)+Nitrite (As N) 3.737 mg/L 6.20 3.5 0 107 90 110 

Phosphorus, Orthophosphate (As P) 5.249 mg/L 6.50 
I 

. 5 0 105 90 110 

Sulfate 10.53 mg/L 0.50 10 0 105 90 110 

SamplelD: LCS LCS Batch ID: R41594 Analysis 

Fluoride 0.5353 mg/L 0.10 0.5 0 107 90 110 
Chloride 4.902 mg/L 0.50 5 0 98.0 90 110 

Qualifiers: 
E Estimated value ! H Holding times for preparation or analysis exceeded 

Analysis Date: 10/13/2010 11:08:35 AM 

Analysis Date: 10/16/2010 11:52:46 PM 

10/13/2010 11:25:59 AM 

10/14/2010 3:06:04 AM 

10/17/201012:10:11 AM 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 
NC Non-Chlorinated 

R RPD outside accepted recovery limits Page I 



Hall Environmental Analysis Laboratpry, Inc. 
_ ( 

Date: 28-Oct-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc, 
Project: Drainage North of TK #38 Work Order: 1010563 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 

SamplelD: LCS LCS Batch ID: R41S94 Analysis Date: 10/17/201012:10:11 AM 

Bromide 2.505 mg/L 0,10 2.5 0 100 90 110 

Nitrate (As N)+Nltrite (As N) 3.601 mg/L 0.20 3.5 0 103 90 110 

Phosphorus, Orthophosphate (As P) 5.012 mg/L 0.50 5 0 100 90 110 

Sulfate 10.31 mg/L 0.50 10 0 103 90 110 

SamplelD: LCS LCS Batch ID: R41620 Analysis Date: 10/18/201011:37:35 AM 

Fluoride 0.5359 mg/L 0.10 0.5 0 107 90 110 

Chloride 4.960 mg/L 0.50 5 0 99.2 90 110 

Bromide 2.561 mg/L 0i10 2.5 0 102 90 110 

Nitrate (As N)+Nltrite (As N) 3.637 mg/L 0J20 3.5 0 104 90 110 

Phosphorus, Orthophosphate (As P) 5.148 mg/L 0.50 5 0 103 90 110 

Sulfate 10.44 mg/L 0:50 10 0 104 90 110 

Method: SM 2320B: Alkalinity 
SamplelD: MB-1 MBLK Batch ID: R41585 Analysis Date: 10/14/2010 4:10:00 PM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 

Sample ID: MB-2 MBLK Batch ID: R41685 Analysis Date: 10/14/2010 11:08:00 PM 

Alkalinity, Total (A6 CaC03) ND mg/L Ca 20 

Carbonate ND mg/LCa 2.0 

Bicarbonate ND mg/L Ca 20 

SamplelD: LCS-1 LCS Batch ID: R41686 Analysis Date: 10/14/2010 4:16:00 PM 

Alkalinity, Total (As CaC03) 79.36 mg/L Ca 20 80 0 99.2 96.5 104 

Sample ID: LCS-2 LCS Batch ID: R41685 Analysis Date: 10/14/2010 11:15:00 PM 

Alkalinity, Total (As CaC03) 80.00 mg/L Ca 20 80 0 100 96.5 104 

Method: EPA Method 8260: Volatiles Short List 
Sample ID: 1010663-01 a msd MSD Batch ID: R41632 Analysis Date: 10/13/2010 11:01:46 PM 

Benzene 16.70 ug/L 1.0 20 0 83.5 72.4 126 3.39 20 

Toluene 19.28 ug/L i.o 20 0 96,4 79.2 115 6.66 20 

Sample ID: b2 MBLK Batch ID: R41532 Analysis Date: 10/13/2010 1:37:25 PM 

Benzene ND M9/L Lo 
| Toluene ND MS/L jl.O 

Ethylbenzene ND ug/L p.0 
Methyl tert-butyl ether (MTBE) ND pg/L fO 

Xylenes, Total ND ug/L 2 0 

SamplelD: 100ng les LCS Batch ID: R41532 Analysis Date: 10/13/2010 12:41:50 PM 

Benzene 19.37 pg/L 1.0 20 0 96.8 82.4 116 

Toluene 19.26 pg/L 1.0 20 0 96.3 89.5 123 

SamplelD: 1010663-01a ms MS Batch ID: R41532 Analysis Date: 10/13/201010:33:39 PM 

Benzene 17.27 pg/L 1.0 20 0 86.4 72.4 126 

Toluene 20.61 pg/L 1.0 20 0 103 79.2 115 

Qualifiers: 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits NC Non-Chlorinated 

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



Hall Environmental Analysis Laboratory, Inc. 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Pro jec t : Drainage North o f T K #38 W o r k O r d e r : 1010563 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA 601 OB: Total Recoverable Metals 

Sample ID: MB-24117 MBLK Batch ID: 24117 Analysis Date: 10/17/2010 4:34:57 PM 

Calcium ND mg/L 1.0 

Magnesium ND mg/L 1.0 

Potassium ND mg/L LO 

Sodium ND mg/L 1.0 

Sample ID: LCS-24117 LCS Batch ID: 24117 Analysis Date: 10/17/2010 4:37:55 PM 

Calcium 52.61 mg/L 10 50 0 105 80 120 
Magnesium 53.22 mg/L 110 50 0 106 80 120 
Potassium 55.24 mg/L 1:0 50 0.0943 110 80 120 
Sodium 56.26 mg/L 1.0 50 0.4958 112 80 120 

Sample ID: LCS-24117 LCS Batch ID: 24117 Analysis Date: 10/17/2010 4:41:05 PM 

Calcium 52.48 mg/L 1.0 50 0 105 80 120 
Magnesium 53.25 mg/L LO 50 0 106 80 120 
Potassium 55.39 mg/L 10 50 0.0943 111 80 120 
Sodium 56.28 mg/L 1:0 50 0.4958 112 80 120 

Qualifiers: 

B Estimated value H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits NC Non-Chlorinated 

ND Not Detected at the Reporting Limit R RPD outside accepted recovery limits Page 3 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT 

Work Order Number 1010563^ ] 

Checklist completed by: 
Signature 

Matrix: 

Date Received: 

Received by: MLW 

Carrier name UPS 

10/6/2010 

, Sample ID labels checked by: 

Shipping container/cooler in good condition? 

Custody seals intact on shipping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

All samples received within holding time? 

Water - VOA vials have zero headspace? 

Water - Preservation labels on bottle and cap match? 

Water - pH acceptable upon receipt? 

Container/Temp Blank temperature? 

COMMENTS: 

Yes :« 

Yes V 

Yes . 

Yes V 

Yes V 

Yes • / 

Yes V 

Yes V 

Yes V 

Yes V 

No VOA vials submitted 

Yes V 

Yes V 

2.0° 

No ̂  

No . 

No 

No 

No 

No 

No 

No 

No 

No 

Yes y 

No 

No 

Not Present 

Not Present 

N/A 

Not Shipped 

No 

N/A 

N/A 

Number of preserved 
bottles checked for 
pH: 

z. 
<2/>12 unless noted 

bw. 
<6' C Acceptable 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

/ 0 / / 2 / / Q 

Corrective Action 
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H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Wednesday, November 17,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK#38 
Order No.: 1011023 

Deai- Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 10/28/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting1 limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEB Suite D • Albuquerque, NM 87109 
505.345.3975"Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Nov-IO 

CLIENT: 
Project-
Lab Order: 

Western Refining Southwest, Inc. 

Drainage North of TK#38 

1011023 
Work Order Sample Summary 

Lab Sample ID Client Sample ID Batch ID Test Name Collection Date 

1011023-01A East Fork R41903 EPA Method 8260B: VOLATILES 10/27/2010 1:50:00 AM 

1011023-02A East Fork R42078 EPA Method 300.0: Anions 11/1/2010 1:15:00 PM 
1011023-02A East Fork R42058 EPA Method 300.0: Anions 11/1/2010 1:15:00 PM 

1011023-02A East Fork R42058 EPA Method 300.0: Anions 11/1/2010 1:15:00 PM 

1011023-02A East Fork R42014 SM 2320B: Alkalinity 11/1/2010 1:15:00 PM 
1011023-02A East Fork 24359 SM2540C MOD: Total Dissolved Solids 11/1/2010 1:15:00 PM 
1011023-02A East Fork R41917 EPA Method 300.0: Anions 11/1/2010 1:15:00 PM 
1011023-02A East Fork R4I917 EPA Method 300.0: Anions 11/1/2010 1:15:00 PM 

1011023-02B East Fork 24431 EPA 6010B: Total Recoverable.Metals 11/1/2010 1:15:00 PM 

1 

Pagel of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Nov-10 

CLIENT: Western Refining Southwest, Inc. 
LabOrder: 1011023 
Project: Drainage North of TK#38 
Lab ID: 1011023-01 

^LejutSampIelD: East Fork 
Collection Date: 10/27/2010 1:50:00 AM 
D a t e ^ 10/28/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Anaiyzed 

EPA METHOD 8260B: VOLATILES Analyst: MMS 
Benzene ND 1.0 Pg/L 1 11/2/2010 5:41:36AM 

Toluene ND 1.0 MQ/L 1 11/2/2010 5:41:36 AM 

Ethylbenzene ND 1.0 M9/L 1 11/2/2010 5:41:36 AM 

Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 11/2/2010 5:41.36 AM 

1,2,4-Trimethylbenzene ND 1.0 ug/L 1 11/2/2010 5:41:36 AM 
1,3,5-Trimethylbenzene ND 1.0 MQ/L 1 11/2/2010 5:41:36 AM 

1.2-Dlchloroethane(EDC) ND 1.0 ug/L 1 11/2/2010 5:41:36 AM 
1,2-Dibromoethane (EDB) ND 1.0 ug/L 1 11/2/2010 5:41:36 AM 

Naphthalene ND 2.0 ug/L 1 11/2/2010 5:41:36 AM 

1 -Methylnaphthalene ND 4.0 ug/L 1 11/2/2010 5:41:36 AM 

2-Methylnaphthalene ND 4.0 pg/L 1 11/2/2010 5:41:36 AM 
Acetone ND 10 M9'L 1 11/2/2010 5:41:36AM 
Bromobenzene ND 1.0 ug/L 1 11/2/2010 5:41:36 AM 

Bromodichloromethane ND 1.0 UQ/L 1 11/2/2010 5:41:36 AM 
Bromoform NO 1.0 ug/L 1 11/2/2010 5:41:36 AM 

Bromomethane ND 3.0 ug/L 1 11/2/2010 5:41:36 AM 
2-Butanone ND 10 ug/L 1 11/2/2010 5:41:38 AM 
Carbon disulfide ND 10 ug/L 1 11/2/2010 5:41:36 AM 

Carbon Tetrachloride ND 1.0 ug/L 1 11/2/2010 5:41:36 AM 
Chlorobenzene ND 1.0 ug/L 1 11/2/2010 5.41:36 AM 
Chloroethane ND 2.0 ug/L 1 11/2/2010 5:41:36 AM 
Chloroform ND 1.0 MS/L 1 11/2/2010 5:41:36 AM 
Chloromethane ND 3.0 ug/L 1 11/2/2010 5:41:36 AM 
2-Chlorotoluene ND 1.0 ug/L 1 11/2/2010 5:41:36 AM 

4-Chlorotoluene ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 
cis-1,2-DCE ND 1.0 ug/L 1 11/2/2010 5:41:36 AM 
cls-1,3-Dichloropropene ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 
1,2-Dlbromo-3-chloropropane ND 2.0 pg/L 1 11/2/2010 5:41:36 AM 
Dibromochloromethane ND 

I 
1.0 pg/L 1 11/2/2010 5:41:36 AM 

Dibromomethane ND 
| 

1.0 pg/L 1 11/2/2010 5:41:36 AM 
1,2-Dichlorobenzene ND 1.0 pg/L 1 11/2/20105:41:36AM 
1,3-Dichlorobenzene ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 
1,4-Dichlorobenzene ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 
Dichlorodifluoromethane ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 
1,1-Dichloroethane ND 

| 
1.0 pg/L 1 11/2/2010 5:41:36 AM 

1,1-Dichloroethene ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 
1,2-Dichloropropane ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 
1,3-Dichloropropane ND 

| 
1.0 pg/L 1 11/2/2010 5:41:36 AM 

2,2-Dlchloropropane ND 
| 

2.0 pg/L 1 11/2/2010 5.41:36 AM 
1,1 -Dichloropropene ND 

j 
1.0 pg/L 1 11/2/2010 5:41:36 AM 

Hexachlorobutadiene ND 1.0 pg/L 1 11/2/2010 5:41:36 AM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 1 of 3 



Hall Environmental Analysis Laboratory, Inc. Date: I7-Nov-10 

CLIENT: Western Refining Southwest, In 
LabOrder: 1011023 
Project: Drainage North of TK#38 
Lab ID: 1011023-01 

Client Sample ID: East Fork 
Collection Date: 10/27/2010 1:50:00 AM 
Date Received: 10/28/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES 
2-Hexanone ND 10 MQ/L 
Isopropylbenzene ND 1.0 PS/L 
4-lsopropylloluene ND 1.0 P9/L 
4-Methyl-2-pentanone ND 10 pg/L 

Methylene Chloride ND 3.0 pg/L 

n-Butylbenzene ND 1.0 pg/L 
n-Propylbenzene ND 1.0 ug/L 
asc-Butylbenzene ND 1.0 pgfl-

Styrene ND 1.0 pg/L 
tert-Butylbenzene ND 1.0 pg/L 
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 

1,1,2,2-Tetrachloroemane ND 2.0 pg/L 
Tetrachloroethene (PCE) ND 1.0 pg/L 
trans-1,2-DCE ND 1.0 pg/L 
trans-1,3-Dichloropropene ND 1.0 pg/L 

1,2,3-TrichIorobenzene ND 1.0 pg/L 
1,2,4-Trichlorobenzene ND 1.0 pg/L 
1,1,1-Trichloroethane ND 1.0 pg/L 
1,1,2-Trlchloroethane ND 1.0 pg/L 
Trichloroethene (TCE) ND 1.0 pg/L 
Trichlorofluoromethane ND 1.0 pg/L 
1,2,3-Trichloroprapane ND 2.0 ug/L 
Vinyl chloride ND 1.0 pg/L 
Xylenes, Total ND 1.5 pg/L 

Surr: 1,2-Dichloroethane-d4 98,5 i 77.7-113 %REC 

Surr: 4-Bromofluorobenzene 105 76.4-106 %REC 

Surr: Dibromofluoromethane 103 91.6-125 %REC 

Surr: Toluene-d8 91.9 92.3-107 S %REC 

Analyst: MMS 
11/2/2010 6:41:36 AM 
11/2/2010 5.41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 6:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 6:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5.41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 
11/2/2010 5:41:36 AM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 2 of 3 

3 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Nov-10 

CLIENT: Western Refintag,Sj>uthwest, Inc. Client Sample ID: EastFork.-
LabOrder: 1011023 ^ ^ Collection Date: 11/1/2010 1:15:00 PM 
Project: Drainage Nortb^fK#38 Date Received: 10/28/2010 
Lab ID: 1011023-02 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS ! Analyst: SRM 
Fluoride 0.45 0.10 mg/L 1 11/10/2010 2:63:41 AM 
Chloride 12 0.50 mg/L 1 11/10/20102:53:41 AM 
Nitrate (As N)+NHrlte (As N) ND 1.0 mg/L 5 11/11/2010 8:21:24 AM 
Phosphorus, Orthophosphate (As P) ND 0.50 H mg/L 1 11/10/2010 2:53:41 AM 
Sulfate 90 10 mg/L 20 11/10/2010 3:11:06 AM 

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: RAGS 
Calcium 69 1.0 mg/L 1 11/9/2010 11:25:39 AM 
Magnesium 18 1.0 mg/L 1 11/9/2010 11:25:39 AM 
Potassium 1.9 1.0 mg/L 1 11/9/2010 11:25:39 AM 
Sodium 55 1.0 mg/L 1 11/9/2010 11:25:39 AM 

SM 2320B: ALKALINITY Analyst: IC 
Alkalinity, Total (As CaC03) 250 20 mg/L CaC03 1 11/5/2010 6.45:00 PM 
Carbonate ND 2.0 mg/L CaC03 1 11/5/2010 6:45:00 PM 
Bicarbonate 250 20 mg/L CaC03 1 11/5/2010 6:46:00 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 

4 

Page 3 of3 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Nov-JO 

QA/QC SUMMARY REPORT 
Cl ien t : Western Ref ining Southwest, Inc. 

Pj:pj£S!L™™- Drainage North o f TK#3 8 W o r k O r d s r ; . 1011023 

Ar ia ly ie - J i ~ - Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 

SamplelD: MB MBLK 

i Fluoride ND mg/L 
i Chloride ND mg/L 
' Nitrate (As N)+Nitrite (Ae N) ND mg/L 

Phosphorus, Orthophosphate (As P) ND mg/L 
[ Sulfate ND mg/L 
SamplelD: MB MBLK 

Fluoride ND mg/L 
Chloride ND mg/L 
Nitrate (As N)+Nitrite (As N) ND mg/L 
Phosphorus, Orthophosphate (As P) ND mg/L 
Sulfate ND mg/L 
SamplelD: MB MBLK 

Fluoride ND mg/L 
Chloride ND mg/L 
Nitrate (As N)+Nitrite (As N) ND mg/L 
Phosphorus, Orthophosphate (As P) ND mg/L 
Sulfate ND mg/L 

Batch ID: R42068 Analysis Date: 11/9/2010 9:05:29 PM 

0.10 
0.50 
0.20 
0.50 
0.50 

0.10 
0.50 
0.20 
0.50 
0.50 

o.io 
0.50 
0.20 
0.50 
0.50 

Batch ID: R4207S Analysis Date: 11/10/2010 1:46:57 PM 

Batch ID: R42078 Analysis Date: 11/11/2010 5:27:15 AM 

SamplelD: LCS LCS Batch ID: R42068 Analysis Date: 11/9/2010 9:22:53 PM 

Fluoride 0.5225 mg/L O.jlO 0.5 0 105 90 110 

Chlonde 4.863 mg/L 0.50 
| 

5 0 97.3 90 110 

Nitrate (As N)+Nitrite (As N) 3.472 mg/L 0.20 3.5 0 99.2 90 110 

Phosphorus, Orthophosphate (As P) 4.956 mg/L 0.50 
| 

5 0 99.1 90 110 

Sulfate 9.815 mg/L 0.50 
| 

10 0 98.2 90 110 

SamplelD: LCS LCS Batch ID: R42078 Analysis Date: 11/10/2010 2:04:21 PM 

Fluoride 0.5167 mg/L O.jlO 0.5 0 103 90 110 

Chloride 4.999 mg/L 0.50 
[ 

5 0 100 90 110 

Nitrate (As N)+Nitrite (As N) 3.606 mg/L 0.20 
| 

3.5 0 103 90 110 
Phosphorus, Orthophosphate (As P) 5.056 mg/L 0.50 

| 
5 0 101 90 110 

Sulfate 10.06 mg/L 0.50 10 0 101 90 110 

SamplelD: LCS LCS Batch ID: R42078 Analysis Date: 11/11/2010 5:44:40 AM 

Fluoride 0.4941 mg/L O.flO 0.5 0 98.8 90 110 
Chloride 4.921 mg/L 0.50 5 0 98.4 90 110 
Nitrate (As N)+Nitrite (As N) 3.550 mg/L 0.20 3.5 0 101 90 110 
Phosphorus, Orthophosphate (As P) 5.045 mg/L 0.50 5 0 101 90 110 
Sulfate 10.25 mg/L 0.50 10 0 103 90 110 

Method: SM 2320B: Alkalinity 
SamplelD: MB 

Alkalinity. Total (As CaC03) 
Carbonate 
Bicarbonate 
SamplelD: LCS 

Alkalinity. Total (As CaC03) 

MBLK Batch ID: R42014 Analysis Date: 11/5/2010 4:50:00 PM 

ND mg/L Ca 20 

ND mg/L Ca 2:0 

ND mg/L Ca 20 

LCS Batch ID: R42014 Analysis Date: 11/5/2010 4:56:00 PM 

79.48 mg/LCa 20 80 0 99.4 96.5 104 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page J 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Nov-10 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Drainage North of TK#38 Work Order: 1011023 

Analyte Result Units PQL 

Method: EPA Method 8260B: VOLATILES 

SamplelD: b6 MBLK i 

Benzene ND ue/L 1.0 

Toluene NO ug/L 1.0 

Ethylbenzene ND Mg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND US/L 1.0 

1,3,6-Trimelhylbenzene ND pg/L 1|.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND ug/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 10 

Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 3.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 3.0 

2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 

1,2-Dlbromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 

1,2-Dlchlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND ug/L 1.0 

1,4-Dichlorobenzene ND pg/L i.o 
Dichlorodifluoromethane ND pg/L i.o 
1.1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane NO pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 
I 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L I 1 0 

Isopropylbenzene ND pg/L 1.0 
4-lsopropyltoluene ND pg/L 10 

PQL SPK Va SPK ref %Rec LowLimit HighLimit : : P/0RPD RPDLimit Qual 

Batch ID: R41901 Analysis Date: 11/1/2010 4:26:32 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 2 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Nov-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Drainage North of TK#38 Work Order: 1011023 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Reo^LowLlmit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

SamplelD: bft MBLK Batch ID: R41901 Analysis Date: 11/1/2010 4:25:32 PN 

4-Methyl-2-pentanone ND MB/L 10 

Methylene Chloride ND MB'L 3.0 
| n-Butylbenzene ND MQ/L 1.0 

n-Propylbenzene ND U9/L 1-0 
sec-Butylbenzene ND M0/L 1.0 

Styrene ND M9/L 1.0 

tert-Butylbenzene ND M9/L 1.0 

1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND ug'L 2.0 

Tetrachloroethene (PCE) ND ug/L 1.0 

trans-1,2-DCE ND Mg'L 1.0 

trans-1,3-Dichloropropene ND ug/L 1.0 

1,2,3-Trichlorobanzene ND M9/L i.o 
1,2,4-Trlchlorobsnzene ND ug/L 1.0 

I 
1,1,1-Trlchloroethane ND ug/L 1.0 

1,1,2-Trichloroethane ND pg/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluoromethane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 

Vinyl chloride ND pg/L 1.0 

Xylenes, Total ND pg/L 1.5 

Surr: 1,2-Dichloroethane-d4 9.787 pg/L 0 10 0 97.9 77.7 113 

Surr: 4-Bromofluorobenzene 10.94 ug/L 0 10 0 109 76.4 106 S 
Surr: Dibromofluoromethane 10.07 pg/L 6 10 0 .101 91.6 125 

Surr: Toluene-d8 9.991 pg/L 0 10 0 99.9 92.3 107 

SamplelD: 100nglcs LCS Batch ID: R41901 Analysis Date: 11/1/2010 3:58:01 PM 

Benzene 18.85 pg/L 1.0 20 0 94.2 84.6 109 

Toluene 21.15 pg/L 1.0 20 0 106 81 114 

Chlorobenzene 20.01 pg/L 1.0 20 0 100 85.2 113 

1,1-Dichloroethene 21.46 pg/L 1.0 20 0 107 79.6 124 

Trichloroethene (TCE) 16.38 pg/L 1.0 20 0 81.9 78.3 102 
Surr. 1,2-Dichloroethane-d4 9.645 pg/L 0 

j 
10 0 96.5 77.7 113 

Surr 4-Bromofluorobenzene 11.27 pg/L 0 
I 

10 0 113 76.4 106 S 
Surr: Dibromofluoromethane 10.05 pg/L p 10 0 101 91.6 125 

Surr: Toluene-d8 9.349 ug/L 0 10 0 93.5 92.3 107 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 3 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Nov-lO 

Client: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

Project: Drainage North of TK#38 j Work Order: 1011023 

Analyte Result Units PQL SPK Va'SPK ref 
i . . . . . . . 

%Rec LowLimit HighLimit %RPD RPDLimit Quai 

Method: EPA 601 OB: Total Recoverable Metals 
i 

Sample ID: MB-24431 MBLK Batch ID: 24431 Analysis Date: 11/9/201011:16:06 AM 

Calcium ND mg/L 1!0 
Magnesium ND mg/L 1:0 

I 
Potassium ND mg/L 1:0 
Sodium ND mg/L 1:0 

Analysis Date: 11/9/201011:19:20 AM Sample ID: LCS-24431 LCS Batch ID: 24431 Analysis Date: 11/9/201011:19:20 AM 

Calcium 51.48 mg/L 1.0 50 0 103 80 120 

Magnesium 52.09 mg/L 1.0 50 0 104 80 120 
Potassium 54.75 mg/L i;.o 50 0 110 80 120 
Sodium 54.83 mg/L 110 50 0.0359 110 80 120 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 4 



Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 

Work Order Number 1011023,. Received by: 

10/28/2010 

Checklist completed by: 

Matrix: 

LNM 

Dale 

/Sample ID labels checked by: 

/ / / / / / 0 

Carrier name: UPS 

Shipping container/cooler in good condition? Yes m No • Not Present 

Custody seals intact on shipping container/cooler? Yes m No • Not Present 

Custody seals Intact on sample bottles? Yes • N o D N/A 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes E N o D 

All samples received within holding time? Yes m N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 N o D 

Water - Preservation labels on bottle and cap match? Yes N o D N/A D 

Water - pH acceptable upon receipt? Yes 0 N o D N/A D 

Container/Temp Biank temperature? 5.7° <6° C Acceptable 

0 

COMMENTS: 
If given sufficient time to cool. 

Not Shipped • 

Number of preserved 
bottles checked for 
pH: 

<2J >12 unless noted 
oefow. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 

10 
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H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Monday, January 03,2011 

Cindy Hurtado • 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK #38 

Deal- Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 11/23/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

4901 Hawkins NE • Suite D • Albuquerque. NM 87109 
505.34,5.3975B Fax 505.345.4107 

www. hallenvironmental. com 

Order No.: 1011933 

Sincerely, 

NM Lab # NM9425NM0901 
AZ license # AZ0682 
ORELAP Lab#NM1000'01 
Texas Lab# Tl 04704424-08-TX 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Jan-ll 

CLIENT: Western Refining Southwest, Inc. 
Project: Drainage North of TK #38 
LabOrder: 1011933 ! 

Work Order Sample Summary 

Lab Sample ID Client Sample ID Batch ID 

1011933-01A East Fork R42411 

1011933-01A East Fork R42386 

1011933-0 IB East Fork 24676 

I011933-01C East Fork 24685 

1011933-0 ID East Fork R42368 

1011933-01D East Fork R42328 

10I1933-01D East Fork R42328 

Test Name 

EPA Method 8015B: Gasoline Range 
EPA Method 8260: Volatiles Short List 
EPA Method 8015B: Diesel Range 
EPA 6010B: Total Recoverable Metals 
SM 2320B: Alkalinity 
EPA Method 300.0: Anions 
EPA Method 300.0: Anions 

Collection Date 

11/22/2010 1:30:00 PM 
11/22/2010 1:30:00 PM 
11/22/2010 1:30:00 PM 
11/22/2010 1:30:00 PM 
11/22/2010 1:30:00 PM 
11/22/2010 1:30:00 PM 
11/22/2010 1:30:00 PM 

Pagel of 1 

1 



Hall Environmental Analysis Laboratory, Inc. 

C L I E N T : Western Refining Southwest, Inc. Client Sample ID : East Fork 

L a b O r d e r : 1011933 Collection Date: 11/22/2010 1:30:00 PM 

Project : Drainage Nor th o f T K #38 Date Received: 11/23/2010 

Lab I D : 1011933-01 Matrix: AQUEOUS 

Analyses Result P Q L Q u a l Uni ts DF Date Analyzed 

E P A METHOD 8015B: D I E S E L RANGE ! Analyst: J B 

Diesel Range Organics (DRO) ND 0.20 mg/L 1 11/30/2010 6:33:22 PM 

Motor Oil Range Organics (MRO) ND 2.5 mg/L 1 11/30/2010 6:33:22 PM 

Surr: DNOP 128 82-162 %REC 1 11/30/2010 6:33:22 PM 

E P A METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 0.050 mg/L 1 11/30/2010 1:17:37 PM 

Surr: BFB 101 84.5-118 %REC 1 11/30/2010 1:17:37 PM 

EPA METHOD 300.0: ANIONS Analyst: U B 

Fluoride 0.44 0.10 mg/L 1 11/23/2010 9:03:27 PM 

Chloride 12 0.50 mg/L 1 11/23/2010 9:03:27 PM 

Nitrogen, Nitrite (As N) ND 0.10 mg/L 1 11/23/2010 9:03:27 PM 

Bromide . 0.14 0.10 mg/L 1 11/23/2010 9:03:27 PM 

Nitrogen, Nitrate (As N) 0.14 0.10 mg/L 1 11/23/2010 9:03:27 PM 

Phosphorus, Orthophosphate (As P) ND 
| 

0.50 mg/L 1 11/23/20109:03:27 PM 

Sulfate 75 10 mg/L 20 11/23/20109:20:52 PM 

EPA 6010B: TOTAL R E C O V E R A B L E METALS Analyst: RAGS 

Calcium 65 1.0 mg/L 1 12/7/2010 6:51:24 PM 

Magnesium 17 1.0 mg/L 1 12/7/2010 5:51:24 PM 

Potassium 1.4 1.0 mg/L 1 12/7/2010 5:51:24 PM 

Sodium 53 1.0 mg/L 1 12/7/2010 5:51:24 PM 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA 

Benzene ND 1.0 pg/L 1 11/29/2010 5:55:56 PM 

Toluene ND 1.0 ug/L 1 11/29/2010 5:55:56 PM 

Ethylbenzene ND 1.0 ug/L 1 11/29/2010 5:55:56 PM 

Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 1 11/29/2010 5:55:56 PM 

Xylenes, Total ND 2.0 ug/L 1 11/29/2010 5:55:56 PM 

Surr: 1,2-Dichloroethane-d4 101 77.7-113 %REC 1 11/29/2010 5:55:56 PM 

Surr: 4-Bromofluorobenzene 94.1 76.4-106 %REC 1 11/29/2010 5:55:56 PM 

Surr: Dibromofluoromethane 99.0 91.6-125 %REC 1 11/29/2010 5:55:56 PM 

Surr: Toluene-d8 96.6 92.3-107 %REC 1 11/29/2010 5:55:56 PM 

SM 2320B: ALKALINITY Analyst: IC 

Alkalinity, Total (As CaC03) 250 20 mg/L CaC03 . 1 11/24/2010 9:33:00 PM 

Carbonate ND 
1 

2.0 mg/L CaC03 1 11/24/2010 9:33:00 PM 

Bicarbonate 250 20 mg/L CaC03 1 11/24/2010 9:33:00 PM 

Qualifiers: 

* Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 03-Jan-ll 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Drainage North of TK #38 Work Order: 1011933 

Analyte Result Units P^L SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplelD: MB MBLK Batch ID: R42328 Analysis Date: 11/23/2010 1:42:56 PM 

Fluoride ND mg/L 0.10 
| Chloride ND mg/L 0.50 
| Nitrogen, Nitrite (As N] ND mg/L 0.10 

Bromide ND mg/L 0.10 
I Nitrogen, Nitrate (As N) ND mg/L 0.10 
I Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

SamplelD: LCS LCS I Batch ID: R42328 Analysis Date: 11/23/2010 2:00:21 PM 

Fluoride 0.5250 mg/L olio 0.5 0 105 90 110 

Chloride 4.906 mg/L ol50 5 0 98.1 SO 110 

Nitrogen, Nitrite (As N) 1.000 mg/L olio 1 0 100 90 110 

Bromide 2.452 mg/L olio 2.5 0 98.1 90 110 

Nitrogen, Nitrate (As N) 2.528 mg/L olio 2.5 0.0167 100 90 110 

Phosphorus, Orthophosphate (As P) 4.861 mg/L 0.50 5 0 97.2 90 110 

Sulfate 10.02 mg/L o!so 10 0 100 90 110 

Method: SM 2320B: Alkalinity 
Sample ID: MB-1 MBLK Batch ID: R42368 Analysis Date: 11/24/2010 3:14:00 PM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 

Carbonate ND mg/L Ca 2.0 
| Bicarbonate ND mg/L Ca 20 
| SamplelD: MB-2 MBLK Batch ID: R42368 Analysis Date: 11/24/2010 7:30:00 PM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 
| Carbonate ND mg/L Ca 210 
| Bicarbonate ND mg/L Ca 20 

SamplelD: LCS-1 LCS Batch ID: R42368 Analysis Date: 11/24/2010 3:20:00 PM 

Alkalinity, Total (As CaC03) 80.04 mg/L Ca 20 80 0 100 96.5 104 

SamplelD: LCS-2 LCS Batch ID: R42368 Analysis Date: 11/24/2010 7:36:00 PM 

Alkalinity, Total (As CaCQ3) 80.56 mg/L Ca 20 80 0 101 96.5 104 

Method: EPA Method 8016B: Diesel Range 
SamplelD: 1011933-01BMSD 

Diesel Range Organics (DRO) 2.452 

SamplelD: MB-24676 

Diesel Range Organics (DRO) ND 

Motor Oil Range Organics (MRO) ND 

SamplelD: LCS-24676 

Diesel Range Organics (DRO) 2.822 

SamplelD: LCSD-24676 

Diesel Range Organics (DRO) 2.833 
SamplelD: 1011933-01BMS 

Diesel Range Organics (DRO) 2.865 

MSD 

mg/L 

MBLK 

mg/L 
mg/L 

LCS 

mg/L 

LCSD 

mg/L 

MS 

mg/L 

Batch ID: 24676 Analysis Date: 11/30/2010 7:40:33 PM 

0.20 

0.20 
2.5 

\ 

0.20 

0.20 

0.20 

2.5 0.107 93.8 71 161 15.5 23 
Batch ID: 24676 Analysis Date: 11/30/2010 4:51:29 PM 

Batch ID: 24676 Analysis Date: 11/30/2010 5:25:35 PM 

2.5 0.1265 108 74 157 

Batch ID: 24676 Analysis Date: 11/30/2010 5:59:30 PM 

2.5 0.1265 108 74 157 0.386 23 

Batch ID: 24676 Analysis Date: 11/30/2010 7:06:57 PM 

2.5 0.107 110 71 161 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page] 



Hall Environmental Analysis Laboratory, Inc. Date: 03-Jan-U 

QA/QC S U M M A R Y R E P O R T 
Client: 
Project: 

Western Refining Southwest, Inc. 
Drainage North of TK #38 Work Order: 1011933 

Analyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8015B: Gasoline Range 

Sample 10: SMLRB MBLK Batch ID: R42411 Analysis Date: 11/30/2010 8:39:20 AM 

Gasoline Range Organics (GRO) ND mg/L 0.050 

SamplelD: 2.6UOGRO LCS LCS Batch ID: R42411 Analysis Date: 11/30/2010 5:08:50 PM 

Gasoline Range Organics (GRO) 0.5788 mg/L 0,050 0.5 0 116 83.7 124 

SamplelD: 2.6UG GRO LCSD LCSD Batch ID: R42411 Analysis Date: 11/30/2010 5:37:42 PM 

Gasoline Range Organics (GRO) 0.5414 mg/L 0.050 0.5 0 108 83.7 124 6.68 12 

Method: EPA Method 8280: Volatiles Short List 

SamplelD: SmLrb MBLK Batch ID: R42386 Analysis Date: 11/29/2010 8:17:42 AM 

Benzene ND ug/L 1.0 

Toluene ND M9/L 1.0 
Ethylbenzene ND ug/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 
I 

Xylenes. Total NO pg/L 2.0 

Sample ID: b6 MBLK Batch ID: R42386 Analysis Date: 11/29/2010 7:41:01 PM 

Benzene ND pg/L 1.0 

Toluene ND ug/L 1.0 

Ethylbenzene ND pg/L to 
MethyJ tert-butyl ether (MTBE) ND ug/L 1.0 

Xylenes, Total ND ug/L 2.0 

Sample ID: 100ng les LCS Batch ID: R42386 Analysis Date: 11/29/2010 9:10:07 AM 

Benzene 18.11 ug/L 1.0 20 0 90.6 84.6 109 
Toluene 19.31 ug/L 1.0 20 0 96.6 81 114 

Sample ID: 100ng les LCS Batch ID: R42386 Analysis Date: 11/29/2010 8:33:29 PM 

Benzene 19.11 ug/L 1-0 20 0 95.6 84.6 109 

Toluene 17.63 ug/L 1.0 20 0 88.1 81 114 

Method: EPA 6010B: Total Recoverable Metals 

SamplelD: MB-24685 MBLK Batch ID: 24685 Analysis Date: 12/7/2010 11:19:43 AM 

Calcium ND mg/L 1L0 
Magnesium ND mg/L 110 

SamplelD: MB-24685 MBLK Batch ID: 24686 Analysis Date: 12/7/2010 5:05:43 PM 

Potassium ND mg/L i!o 
Sodium ND mg/L i|o 
SamplelD: LCS-24685 LCS Batch ID: 24685 Analysis Date: 12/7/2010 11:22:50 AM 

Calcium 53.44 mg/L 1J0 50 0.0708 107 80 120 

Magnesium 53.73 mg/L 1.0 
I 

50 0.1838 107 80 120 

SamplelD: LCS-24685 LCS Batch ID: 24886 Analysis Date: 12/7/2010 5:08:45 PM 

Potassium 53.11 mg/L 1.0 50 0 106 80 120 
Sodium 49.28 mg/L 1.0 50 0.6185 97.3 80 120 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 2 

5 



Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT 

I I Work Order Number 1011933 

Checklist completed b; 

Matrix: 

Signature \ ^ I Bate / 

Carrier name: UPS 

Shipping container/cooler in good condition? 

I Custody seals Intact on shipping container/cooler? 

Custody seals Intact on sample bottles? 

j Chain of custody present? 

I Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

All samples received within holding time? 

! Water - VOA vials have zero headspace? 

' Water - Preservation labels on bottle and cap match? 

} Water - pH acceptable upon receipt? 

| Container/Temp Blank temperature? 

COMMENTS: 

Yes @ 

Yes 0 

Yes • 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes Si 

No VOA vials submitted • 

Yes 0 

Yes • 

4.7° 

Date Received: 

Received by: AMG 

ample ID labels checked by: 

No • 

N o D 

N o D 

N o D 

No • 

N o D 

N o D 

N o D 

N o D 

N o D 

Yes 0 

N o D 

N o D 

Not Present D 

Not Present D Not Shipped D 

N/A 0 

N o D 

N/A D 

N/A 0 

<6" C Acceptable 
If given sufficient time to cool. 

Number of preserved 
bottles checked for 
pH: 

>12 unless noted • 
*low. 

Client contacted 

iContacted by: 

iHComments: 

Date contacted: 

Regarding: 

Pereon contacted 

Corrective Action 
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E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, January 06,2011 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK #38 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 12/21/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Order No.: 1012812 

Sincerely, 

Andy Freeman, Laboratoiy Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins N E • Suite • • Albuquerque. NM 87109 
505.345.3975 • Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. 
CLIENT: Western Refining Southwest, Inc.' Client Sample ID: East Fork 

LabOrder: 1012812 Collection Date: 12/20/2010 9:20:00 A M 

Project: Drainage North of TK #38 Date Received: 12/21/2010 

Lab ID: 1012812-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units D F Date Anaiyzed 

EPA METHOD 300.0: ANIONS Analyst: SRM 
Fluoride 0.41 0.10 mg/L 1 12/23/2010 2:55:02 PM 
Chloride 12 0.50 mg/L 1 12/23/2010 3:37:03 AM 
Nitrate (As N)*-NKrlte (As N) ND 1.0 mg/L 5 12/27/2010 7:34:15 PM 
Phosphorus, Orthophosphate (As P) ND 0.50 H mg/L 1 12/23/2010 3:37:03 AM 
Sulfate 74 10 mg/L 20 12/23/2010 3:54:28 AM 

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: SNV 
Calcium 63 1.0 mg/L 1 1/4/2011 2:52:56 PM 
Magnesium 17 1.0 mg/L 1 1/4/2011 2:52:56 PM 
Potassium 1.8 1.0 mg/L 1 1/4/2011 2:52:58 PM 
Sodium 53 1.0 mg/L 1 1/4/2011 2:52:56 PM 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: RAA 
Benzene ND 1.0 ug/L 1 12/23/2010 8:18:20 PM 
Toluene ND 1.0 M9/L 1 12/23/2010 8:18:20 PM 
Ethylbenzene ND 1.0 ug/L 1 12/23/2010 8:18:20 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 1 12/23/2010 8:18:20 PM 
Xylenes, Total ND 2.0 ug/L 1 12/23/2010 8:18:20 PM 

Surr: 1,2-Dichloroethane-d4 91.6 77.7-113 %REC 1 12/23/2010 8:18:20 PM 
Surr: 4-Bromofluorobenzene 113 76.4-106 S %REC 1 12/23/2010 8:18:20 PM 
Surr: Dibromofluoromethane 88.8 91.6-125 S %REC 1 12/23/2010 8:18:20 PM 
Surr: Toluene-d8 101 92.3-107 %REC 1 12/23/2010 8:18:20 PM 

SM 2320B: ALKALINITY Analyst: IC 
Alkalinity, Total (As CaC03) 250 20 mg/L CaC03 1 12/27/20109:11:00 PM 
Carbonate ND 2.0 mg/L CaC03 1 12/27/20109:11:00 PM 
Bicarbonate 250 20 mg/L CaC03 1_ 12/27/2010 9:11:00 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Date: 06-Jan-ll 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Drainage North of TK #38 Work Order: 1012812 

Analyte Result Units PQL SPK Val SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Quai 

Method: EPA Method 300.0: Anions I 

SamplelD: MB MBLK Batch ID: R42828 Analysis Date: 12/22/2010 10:12:30 AM 

Fluoride ND mg/L 0.10 
| Chloride ND mg/L 0.50 
| Nitrate (As N)+Nitrlte (As N) ND mg/L 0.20 
I 

Phosphorus, Orthophosphate (As P) ND mg/L 0.60 

Sulfate ND mg/L 0.50 

SamplelD: MB MBLK Batch ID: R42828 Analysis Date: 12/22/2010 10:41:06 PM 

Fluoride ND mg/L 0.10 

Chloride ND mg/L 0.50 
| Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 
| Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

SamplelD: MB MBLK Batch ID: R42865 Analysis Date: 12/23/20101:27:59 PM 

Fluoride ND mg/L 0.|I0 

Chloride ND mg/L 0.50 
| Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: ,MB MBLK Batch ID: R42882 Analysis Date: 12/27/2010 2:38:14 PM 

Fluoride ND mg/L O.jlO 
Chloride ND mg/L 0.50 

| Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 
| Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R42828 Analysis Date: 12/22/2010 10:29:55 AM 

Fluoride 0.5095 mg/L 0.10 0.5 0 102 90 110 

Chloride 5.054 mg/L 0.50 
| 

5 0 101 90 110 

Nitrate (As N)+Nitrite (As N) 3.622 mg/L 0.20 3.5 0 103 90 110 

Phosphorus, Orthophosphate (As P) 5.185 mg/L 0.50 
| 

6 0 104 90 110 

Sulfate 10.25 mg/L 0.50 10 0 102 90 110 

Sample ID: LCS LCS Batch ID: R42828 Analysis Date: 12/22/2010 10:58:31 PM 

Chloride 5.161 mg/L 0.50 
| 

5 0 103 90 110 

Nitrate (As N)+Nitrlte (As N) 3.675 mg/L 0.20 
| 

3.5 0 105 90 110 

Phosphorus, Orthophosphate (As P) 5.151 mg/L 0.50 
| 

5 0 103 90 110 

Sulfate 10.68 mg/L 0.50 
| 

10 0 107 90 110 

SamplelD: LCS LCS Batch ID: R42855 Analysis Date: 12/23/2010 1:45:23 PM 

Fluoride 0.5432 mg/L 0.10 0.5 0 109 90 110 

Chloride 5.134 mg/L 0.50 
| 

5 0 103 90 110 

Nitrate (As N)+Nitrite (As N) 3.727 mg/L 0.20 
i 

3.5 0 106 90 110 

Phosphorus, Orthophosphate (As P) 5.329 mg/L 0.50 5 0 107 90 110 

Sulfate 10.80 mg/L 0.50 
I 

10 0 108 90 110 

SamplelD: LCS LCS Batch ID: R42882 Analysis Date: 12/27/2010 2:55:39 PM 

Fluoride 0.5040 mg/L 0.10 
1 

0.5 0 101 90 110 

Chloride 4.908 mg/L 0.50 5 0 98.2 90 110 

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 

NC Non-Chlorinated 
R RPD outside accepted recovery limits Page I 
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Hall Environmental Analysis Laboratory, Inc. Date: 06-Jan-U 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Drainage North of TK #38 Work Order: 1012812 

Analyte Result Units PQL SPK Val SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
i 

SamplelD: LCS LCS Batch ID: R42882 Analysis Date: 12/27/2010 2:55:39 PM 

Nitrate (As N)+Nltrite (As N) 3.546 mg/L 0.20 
| 

3.5 0 101 90 110 

Phosphorus, Orthophosphate (As P) 4.818 mg/L 050 
( 

5 0 96.4 90 110 

Sulfate 9.990 mg/L 0.50 10 0 999 90 110 

Method: SM 2320B: Alkalinity 

SamplelD: MB-1 MBLK Batch ID: R42B31 Analysis Date: 12/27/2010 7:08:00 PM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 
| Carbonate ND mg/L Ca 2.0 

Bicarbonate ND mg/L Ca 20 
I 

SamplelD: MB-2 MBLK Batch ID: R42931 Analysis Date: 12/28/2010 3:23:00 AM 

Alkalinity, Total (As CaC03) ND mg/L Ca 20 
I 

^fbonate ND mg/L Ca 2J0 
i carbonate ND mg/L Ca 20 

S ip le lD: LCS-1 LCS Batch ID: R42931 Analysis Date: 12/27/2010 7:14.00 PM 

Alk Hnity, Total (As CaC03) 80.47 mg/L Ca 20 80 0 101 S6.5 104 

SamplelD: LCS-2 LCS Batch ID: R42931 Analysis Date: 12/28/2010 3:29:00 AM 

Alkalrily, Total<As CaC03) 80.12 mg/L Ca 20 80 0 100 96.5 104 

Method: EPA Method 8260: Volatiles Short List 
I 

SamplelD: 1012812-01 a msd MSD Batch ID: R42868 Analysis Date: 12/23/2010 9:13:22 PM 

Benzene 17.40 ug/L 1.0 20 0 87.0 73.1 117 1.04 11.3 
Toluene 19.70 ug'L 1-0 20 0 98.5 82.9 109 5.03 11.6 

SamplelD: b2 MBLK Batch ID: R42858 Analysis Date: 12/23/201010:09:21 AM 

Benzene ND pg/L 110 

Toluene ND U ^ L 1.0 

Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND ug/L 1.0 
Xylenes, Total ND pg/L 2.0 

| Sample ID: 100ng les LCS 
I 

Batch ID: R4285B Analysis Date: 12/23/201011:25:51 AM 

Benzene 18.68 ug/L 1.0 20 0 93.4 84.6 109 

Toluene 21.98 ug/L 1.0 20 0 110 81 114 

SamplelD: 1012812-01ams MS I Batch ID: R42B68 Analysis Date: 12/23/2010 8:45:51 PM 

Benzene 17.22 ug/L 1|.0 20 0 86.1 73.1 117 

Toluene 20.72 ug/L 1.0 20 0 104 82.9 109 

Qualifiers: 
E Estimated value H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits NC Non-Chlorinated 

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

3 
i 



Hall Environmental Analysis Laboratory, Inc. Date: 06-Jan-U 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Inc. 
Drainage North of TK #38 

• . 
Work Order: 1012812 

Analyle Result Units PQL SPK Val SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA 601 OB: Total Recoverable Metals 
Sample ID: 

nCalcium 

[Magnesium 
Potassium 
Sodium 

tSample ID: 

""Calcium 
Magnesium 

BPotassium 
Jsodium 

MB-26069 

LCS-26089 

MBLK Batch ID: 26069 Analysis Date: 1/4/2011 2:12:47 PM 

ND mg/L 1.0 
ND mg/L 1.0 

| ND mg/L 1.0 
| ND mg/L 1.0 

LCS Batch ID: 26069 Analysis Date: 1/4/2011 2:16:09 PM 

61.00 mg/L 1.0 50 0 102 80 120 
53.49 mg/L 1.0 50 0 107 80 120 
54.76 mg/L 1.0 50 0 110 80 120 

51.56 mg/L 1.0 50 0 103 80 120 

I Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 3 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT Date Received: 

Work Order Number 1012812 Received by: 

Sample ID labels checked by: 

Checklist complel 

Matrix: 

^ \ a t \ i 
I Dat̂  

MMQ 

12/21/2010 

Initials 

Carrier name: UPS 

Shipping container/cooler In good condition? Yes 0 N o D Not Present D 

Custody seals intact on shipping container/cooler? Yes m N o D Not Present D Not Shipped D 

Custody seals Intact on sample bottles? Yes • N o D N/A ra 
Chain of custody present? Yes m N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes m N o D 

Samples In proper container/bottle? Yes m N o D 

Sample containers intact? Yes m N o D 

Sufficient sam pie volume for Indicated test? Yes B N o D 

All samples received within holding time? Yes 

Water - VOA vials have zero headspace? No VOA viali submitted 

ra 
• 

N o D 

Yes @ N o D 

Number of preserved 
bottles checked for 
P H: 

Water - Preservation labels on bottle and cap match? Yes ra N o D N/A D 

Number of preserved 
bottles checked for 
P H: 

Water - pH acceptable upon receipt? Yes ra N o D N/A D I <2j >12 unless noted 
\baow. 

Container/Temp Blank temperature? 

COMMENTS: 

2.5° <6"C Acceptable 
If given sufficient time to cool. 

I <2j >12 unless noted 
\baow. 

Client contacted Date contacted: ^ Person contacted 

I 
Contacted by: Regarding: 

Comments: ! 

i 

Corrective Action 

5 
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NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

JOHN A. SANCHEZ 
Lieutenant Governor 

SUSANA MARTINEZ 
Governor 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
RAJ SOLOMON, P.E. 
• Deputy Secretary 

DAVE MARTIN 
Secretary 

www.nmenv.state.nm.us 

CERTIFIED M A I L - RETURN RECEIPT REQUESTED 

March 2, 2011 

Mr. Randy Schmaltz 
Environmental Manager 
Western Refining, Southwest, Inc. 
Bloomfield Refinery 
P.O. Box 159 
Bloomfield, New Mexico 87413 

RE: RESPONSE TO NEWLY SURFACED GROUNDWATER DATA SUMMARY 
WESTERN REFINING SOUTHWEST INC., BLOOMFIELD REFINERY 
EPA ID# NMD089416416 
HWB-WRB-MISC 

Dear Mr. Schmaltz: 

The New Mexico Environment Department (NMED) has reviewed Western Refining Southwest, 
Inc., Bloomfield Refinery (Western) Newly Surfaced Groundwater Data Summary letter dated 
February 11,2011. The letter summarizes the discovery of surface water containing 
concentrations of benzene at a location designated East Fork, north of the Raw Water Ponds, and 
the results of water sampling required by NMED's July 30, 2010 letter. 

As water is still present in the East Fork, Western proposes to "collect one surface water sample 
from the East Fork and flow measurements from Outfall#3 and the East Fork one week before 
water is let into Hammond Ditch and a follow up sample and flow measurements six weeks after 
ditch operations commence. Samples will be analyzed for [benzene, toluene, ethylbenzene, 
xylenes] BTEX and [methyl tort-Butyl Ether] MTBE using EPA Method 8260 and for gasoline 
range organics (GRO), diesel range organics (DRO), and motor oil range organics (MRO) using 
EPA Method 8015. 



Randy Schmaltz 
March 2,2011 
Page 2 of2 

Within 30 days after collection of the six-week sampling event Western must submit the 
analytical results, present any additional findings, and propose future monitoring activities for the 
East Fork. The findings and proposed monitoring activities must also be submitted to the Oil 
Conservation Division (OCD). 

I f you have any questions regarding this letter, please contact Hope Petrie of my staff at (505) 
476-6045. 

John E. Kieling » 
Program Manager 
Permits Management Program 
Hazardous Waste Bureau 

cc: D. Cobrain, NMED HWB 
H. Petrie, NMED HWB 
C. Chavez, OCD 
A. Hains, Western 
File: HWB-WRB-MISC and Reading File 2011 

Sincerely, 



NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

DIANE DENIS H 
Lieutenant Governor 

BILL RICHARDSON 
Governor 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
SARAH COTTRELL 
Deputy Secretary 

RON CURRY 
Secretary 

www.nmenv.state.nm.us 

CERTIFIED M A I L - RETURN RECEIPT REQUESTED 

November 8, 2010 

Mr. Randy Schmaltz 
Environmental Manager 
Western Refining, Southwest, Inc. 
Bloomfield Refinery 
P.O. Box 159 
Bloomfield, New Mexico 87413 

R E : NOTICE OF DISAPPROVAL 
INVESTIFATION WORK PLAN GROUP 6 (AOC NO. 19 SEEP NORTH 
OF MW-45, AOC NO. 20 SEEP NORTH OF MW-46, AND 
AOC NO. 21 SEEP NORTH OF MW-47) 
WESTERN REFINING SOUTHWEST, INC., BLOOMFIELD REFINERY 
EPA ID # NMD089416416 
WRB-10-002 

Dear Mr. Schmaltz: 

The New Mexico Environment Department (NMED) has reviewed Western Refining Southwest, 
Inc., Bloomfield Refinery (Western) Investigation Work Plan Group 6 (AOC No. 19 Seep North 
of MW-45, AOC No. 20 Seep North of MW-46, and AOC No. 21 Seep North of MW-47) (Work 
Plan) dated December, 2009. NMED hereby issues this Notice of Disapproval. Western must 
address the following comments before NMED can take final action on the Work Plan. 

Comment 1 
Western discusses the facility's surface and subsurface conditions in Sections 3.1 (Surface 
Conditions) and Section 3.2 (Subsurface Conditions). However, these Sections do not address 
the conditions for subject AOCs. Western must revise these Sections to address the surface and 
subsurface conditions for AOCs 19, 20, and 21. 



Randy Schmaltz 
November 8, 2010 
Page 2 of 3 

Comment 2 
In Sections 4.1 (Anticipated Activities) and 5.2 (Soil Sampling), Western proposes to advance 
hand augured soil borings to a depth of two feet or more based on field screening at the seeps and 
drainage pathways leading toward the San Juan River. Western proposes to submi t soil samples 
collected from each boring at depths of 0-0.5 feet and 1.5 to 2 feet below ground surface (bgs), 
and from the intervals where field screening evidence of contamination is observed for laboratory 
analysis. In order to determine the vertical extent of contamination, the soil sample collected 
from the bottom of all samples locations must be submitted for laboratory analysis. Western 
must revise the Work Plan accordingly. 

Comment 3 
In Section 4.2 (Background Information Research), page 9, Western states "[djocuments 
containing the results of previous investigations and subsequent routine groundwater monitoring 
data from monitoring wells and the seeps were reviewed to facilitate development of this work 
plan. The previously collected data provide detailed information on the overall subsurface 
conditions, including hydrogeology and contaminant distribution within groundwater on a site-
wide basis. The data collected under this scope of services will supplement the existing soil and 
groundwater information and provide specific information regarding contaminant occurrence and 
distribution within soils near the seeps." It is unclear where the previously collected data is 
located within this document. Western must identify where within the Work Plan the data are 
located, or revise the Work Plan to include the data. 

Comment 4 
In Section 5.2 (Soil Sampling), page 11, Western states "[s]urface soil samples (0-6") collected 
from the sides of the steep slopes along the drainage pathways and at the edge of catchment liners 
will be used to define the horizontal extent of any impacts identified in the seep faces and bottom 
ofthe drainage pathways." Western must also determine the vertical extent of contamination. 
Western must revise the Work Plan to include the details for determining the vertical extent of 
contamination. See also Comment 2. 

Comment 6 
In Section 6 (Monitoring and Sampling Program), page 20, Western states "[groundwater 
is removed from any seep where analytical results exceed any of the standards set by the 
Water Quality Control Commission (WQCC), the EPA Maximum Contaminant Level (MCL), or 
the EPA Region VI Human Health Medium Specific Screening Levels (Tap Water) in the 
absence of a WQCC standard or MCL (NMED, 2008)." The Tap Water Screening Levels have 
been replaced with the EPA Regional Screening Levels (as updated). Western must revise the 
Work Plan to reference the EPA Regional Screening Levels (as updated) instead of the Tap 
Water Screening Levels. 

Comment 6 
In Appendix A (Photographs), the first photograph from Google maps does not contain any 
cardinal directions on it. Western must revise the Work Plan to include a reference compass 
direction for this photograph. 



Randy Schmaltz 
November 8, 2010 
Page 3 of 3 

Western must address all comments contained in this NOD and submit a revised Work Plan to 
NMED on or before February 8, 2011. The revised Work Plan must be submitted with a 
response letter that details where all revisions have been made, cross-referencing NMED's 
numbered comments. In addition, an electronic version of the revised work plan must be 
submitted that identifies where all changes have been made in redline strikeout format. 

If you have any questions regarding this letter, please contact Hope Monzeglio of my staff at 
(505) 476-6045. 

James P. Bearzi 
Chief 

Hazardous Waste Bureau 

JPB:hm 

cc: J. Kieling, NMED HWB 
D. Cobrain, NMED HWB 
C. Chavez, OCD 
A. Hains, Western 
File: WRB-10-002 and Reading 2010 

Sincerely, 



NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

DIANE DENISH 
Lieutenant Governor 

BILL RICHARDSON 
Governor 

2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
SARAH COTTRELL 
Deputy Secretary 

RON CURRY 
Secretary 

www.nmenv.state.nm.us 

CERTIFIED M A I L - RETURN RECEIPT REQUESTED 

M y 30, 2010 

Mr. Randy Schmaltz 
Environmental Manager 
Western Refining, Southwest, Inc. 
Bloomfield Refinery 
P.O. Box 159 
Bloomfield, New Mexico 87413 

RE: NEWLY SURFACED GROUNDWATER DATA SUMMARY LETTER 
WESTERN REFINING SOUTHWEST INC., BLOOMFIELD REFINERY 
EPA ID# NMD089416416 
HWB-W RB-MISC 

Dear Mr. Schmaltz: 

The New Mexico Environment Department (NMED) has received Western Refilling Southwest, 
Inc., Bloomfield Refinery (Western) Newly Surfaced Groundwater Data Summary letter dated 
July 22, 2010. The letter summarizes the discovery of surface water containing residual levels of 
benzene north of the Raw Water Ponds. 

In response to the "Proposed Actions" described on page two, Western may cease pumping at the 
east Fork area. In place of the "Proposed Actions," Western must collect one surface water 
sample the week before the irrigation ditch company turns off the water to the Hammond Ditch; 
as well as collect one surface water sample at two, six, and ten weeks after the irrigation ditch 
company discontinues releasing water to the Hammond Ditch. The surface water samples must 
be analyzed for benzene, toluene, ethylbenzene, xylenes (BTEX) and methyl tert-Butyl Ether 
(MTBE) using EPA Method 802IB or 8260 and General Chemistry (major cations/anions, 
nitrates/nitrites, carbonate). If a surface water sample can be collected at the six week interval, 
the sample must also be analyzed for gasoline range organics (GRO), diesel range organics 
(DRO), and motor oil range organics (MRO) using EPA Method 8015. In addition, Western 
must also collect groundwater elevation measurements from monitoring wells MW-1, MW-50, 



Randy Schmaltz 
July 30, 2010 
Page 2 of 2 

and MW-51 at the intervals specified above. 

Western must submit a letter (similar to the July 22, 2010 letter) to NMED and the Oil 
Conservation Division (OCD) on or before February 15, 2011 that summarizes Western's 
findings. The letter must include the analytical laboratory reports, and all groundwater elevation 
measurements obtained in 2010, and any proposed future activities for this area. 

I f you have any questions regarding this letter, please contact Hope Monzeglio of my staff at 
(505) 476-6045. 

John Kieling / 
Program Manager 
Permits Management Program 
Hazardous Waste Bureau 

cc: D. Cobrain, NMED HWB 
H. Monzeglio, NMED HWB 
C. Chavez, OCD 
A. Hains, Western 
File: HWB-WRB-MISC and Reading File 2010 

Sincerely, 



July 22,2010 

Ms. Hope Monzeglio 
New Mexico Environmental Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Mr. Carl Chavez 
State of New Mexico Oil Conservation Division 
1220 South Saint Francis Drive 
Santa Fe, NM 87505 

Re: Western Refining Southwest, Inc. - Bloomfield Refinery 
Newly Surfaced Groundwater Data Summary 

Dear Ms. Monzeglio and Mr. Chavez: 

Western Refining Southwest, Inc. - Bloomfield Refinery (Bloomfield) is providing New 
Mexico Environmental Department (NMED) and Oil Conservation Division (OCD) a 
summary-ofthe activities performed and data collected to date that pertains to the newly 
surfaced groundwater location identified in May 2010. 

Discovery Summary 
On Wednesday, May 19th 2010 during the bi-monthly visual inspections ofthe area north 
ofthe Refinery, Bloomfield identified a new area where groundwater had surfaced. This 
new area is located north ofthe raw water ponds within an arroyo along the north side of 
the Hammond Ditch. Bloomfield has identified this area as the "East Fork" area based on 
its location within the arroyo. Figure 1 includes an aerial photo identifying the 
approximate location ofthe East Fork area. 

A sample ofthe surface water was collected on the day of discovery and analyzed for 
BTEX and MTBE by EPA method 8260. The results were received on May 26, 2010 and 
indicated a detected benzene concentration of 110 ug/L. All other analytes were non-
detect. Bloomfield collected confirmation split samples on May 26, 2010 which were 
sent to Envirotech Analytical Laboratory (Envirotech) and Hall Environmental Analysis 
Laboratory (HEAL) for BTEX analysis. The split samples from Envirotech and HEAL 
detected benzene concentrations of 167 ug/L and 120 ug/L. respectively. All other 
analytes for the two split samples were non-detect. 

On Tuesday, June 1. 2010 following receipt ofthe confirmation sample results. 
Bloomfield notified New Mcxicn Environment Department (NMED) Hazardous Waste 
Bureau and New Mexico Oil Conserva! ion Division (NMOCD) via e-mail ofthe recent 

50 County Road 4990. Bloomf ie ld, New Mexico 87413 • 505 632-4101 • www.wnr .com 



developments regarding discovery of the new surface water in the East Fork area and 
immediate actions taken upon discovery. 

Response Action Taken 
Immediately following confirmation of the benzene results, Bloomfield installed a 
catchment system to catch the surfacing groundwater at the East Fork area. The system 
consists of a trough and pump, which transports the captured groundwater to the 
Refinery's waste water treatment system. The catchment system has remained 
operational since it was installed the first week of June 2010. 

In addition, samples have been collected ofthe surfaced groundwater at the East Fork 
area on a weekly basis since May 26, 2010. The samples were analyzed for BTEX and 
MTBE by EPA Method 8260. At NMED's request as stated in an e-mail from Hope 
Monzeglio dated June 3, 2010, samples collected on June 3, 2010 were also analyzed for 
TPH-DRO, TPH-GRO, and TPH-MRO. Table 1 attached provides a summary ofthe 
BTEX analytical results collected to-date. A copy ofthe respective analytical reports is 
provided in Attachment A. The chromatograms for the TPH and benzene results are 
provided in Attachment B. 

The source of the newly surfaced, groundwater at the East Fork area is not explicitly 
known. During visual inspection of the possible sources in the area, visually evident 
cracks were noticed in the concrete lining ofthe Hammond ditch. It is possible that the 
evident cracks in the Hammond ditch liner may be a significant hydraulic contributor to 
groundwater in this area. As requested by NMED in an e-mail dated June 3 r d, 2010, 
groundwater elevations were collected from monitoring wells nearest the area of the East-
Fork area (MW-1, MW-50, and MW-51). Groundwater elevations measurements were 
collected in 2010 prior to the Hammond Ditch coming on-line (prior to April 15th, 2010), 
and after the Hammond Ditch was put into service (after April 15 t h , 2010). The average 
groundwater elevation increased after the Hammond Ditch was placed into service by 
approximately 0.18 ft. A summary ofthe groundwater elevations measurements 
collected are attached (Table 2). 

Proposed Actions 
The benzene concentrations at the newly identified groundwater surface location (East 
Fork area) have progressively decreased since May 26, 2010. Detected benzene 
concentrations have been below the WQCC screening level of 10 ug/L since June 3 rd, 
2010, and below the EPA Maximum Contaminant Level (MCL) of 5 ug/L since June 
16 th, 2010 (Refer to Table 1 for the analytical summary trend). 

Bloomfield proposes that the pumping cease at the East Fork area, thus allowing the 
surfaced groundwater to continue to promote vegetative growth in this area. Bloomfield 
also proposes to continue sampling the newly surfaced groundwater weekly through 
August 2010 and monthly thereafter through October 2010, at which time the flow in the 
Hammond ditch will have ceased due to the end of the irrigation season. Bloomfield will 
then re-evaluate the conditions of this area. 



If you have any questions or would like to further discuss this topic., please contact me at 
(505) 632-4171. 

James R. Schmaltz 
Environmental Manager 
Western Refining Southwest, Inc. 
Bloomfield Refinery 

cc: Hope Monzeglio - NMED HWB 
Dave Cobrain - NMED HWB 
Carl Chavez - NMOCD (w/attachment) 
Allen Hains - Western Refining El Paso 
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TABLE 2 
Groundwater Elevation Measurement Summary - Near East Fork Area 

MW-1 MW-50 MW-51 
TOC Elevation (ft amsl) -> 5519.21 5518.794 5515.583 

2/23/2010 5501.92 — 5500.79 
3/10/2010 5501.90 5501.76 5500.75 
4/6/2010 5501.95 5501.88 5500.81 

5/10/2010 5502.10 — 5500.94 
6/7/2010 5502.12 5501.99 5500.97 

2010 MW-1 MW-50 MW-51 
Avg Groundwater Elevation -> 

(with Hammond Ditch Off-Line) 
5501.92 5501.82 5500.79 

Avg Groundwater Elevation -> 
(with Hammond Ditch On-Line) 

5502.11 5501.99 5500.96 

Average Elevation Difference: 0.19 0.17 0.17 

Historic Data MW-50 MW-51 
10/28/2008 5502.14 5501.00 

1/8/2009 5501.62 5500.65 

Hammond Ditch Off-Line 

Hammond Ditch On-Line 
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Analytical Reports 



H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Tuesday, May 25, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505) 632-4161 
FAX (505) 632-3911 

RE: 5-19-10 Drainage North of T O 3 8 
Order No.: 1005560 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratoiy, Inc. received 2 sample(s) on 5/20/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

( ftflay Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM 100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEB Suite D m Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 . 

www, hallenvironmenCai.com 



Hall Environmental Analysis Laboratory, Inc. Date: 25-May-10 

CLIENT: Western Refining Southwest, Inc. 

Project: 5-19-10 Drainage North of TK#38 
Lab Order: 1005560 

Lab ID: 1005560-01 

Client Sample ID: West Fork 

Analyses Result 

Collection Date: 5/19/2010 2:15:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8260; VOLATILES SHORT LIST 
Benzene ND 1.0 (jg/L 
Toluene ND 1.0 pg/L 
Ethylbenzene ND 1.0 (jg/L 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 
Xylenes, Total ND 2.0 pg/L 

Analyst: HL 
5/20/2010 5:23:50 PM 
5/20/2010 5:23:50 PM 
5/20/2010 5:23:50 PM 
5/20/2010 5:23:50 PM 
5/20/2010 5:23:50 PM 

Lab ID: 

Client Sarrtnle ID: 

Analyses 

1005560-02 

East Fork 

Resutt 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 110 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

Collection Date: 5/19/2010 2:25:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

5.0 
1.0 
1.0 
1.0 
2.0 yg/L 

Analyst: HL 
5 5/21/2010 6:03:59 PM 
1 5/20/2010 6:52:11 PM 
1 5/20/2010 6:52:11 PM 
1 5/20/2010 6:52:11 PM 
1 5/20/2010 6:52:11 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporling Limit 
S Spike recovery outside accepted recovery limi'[s^>e ' °^ ̂  



Hall Environmental Analysis Laboratory, Inc. Date: 25-May-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: 5-19-10 Drainage North of TK#38 Work Order: 1005560 

Anaiyte Result Units PQL SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sampls ID: 1005560-01 a msd MSD Batch ID: R38830 Analysis Date: 5/20/2010 6:22:54 PM 

Benzene 20.31 pg/L 1.0 20 0 102 72.4 126 0.138 20 

Toluene 21.54 1.0 20 0 108 79.2 115 1.72 20 

Sample ID: 5ml rb MBLK Batch ID: R38830 Analysis Date: 5/20/2010 8:45:56 AM 

Benzene ND 1.0 

Toluene ND ug/L 1.0 

Ethylbenzene ND 1.0 

Methyl tert-butyl ether (MTBE) ND 1.0 

Xylenes, Total ND ug/L 2.0 

Sample ID: 5ml rb MBLK Batch ID: R38844 Analysis Date: 5/21/2010 8:57:02 AM 

Benzene ND ug/t- 1.0 

Toluene ND M9/L 1.0 

Ethylbenzene ND M3/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: 5ml rb MBLK Batch ID: R38830 Analysis Date: 5/20/2010 8:45:56 AM 

Benzene ND RgA. 1.0 

Toluene ND UQ/L 1.0 

Ethylbenzene ND VQIL 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: 100ng les LCS Batch ID: R38830 Analysis Date: 5/20/201010:54:22 AM 

Benzene 20.06 pg/L 1.0 20 0 100 82.4 116 

Toluene • 22.33 ug'L 1.0 20 0- 112 89.5 123 

SamplelD: 100ng Ics LCS Batch ID: R38844 Analysis Date: 5/21/2010 10:19:50 AM 

Benzene 18.82 MS/L 1.0 20 0 94.1 82.4 116 

Toluene 21.74 pg/L 1.0 20 0 109 89.5 123 

SamplelD: 100ng Ics LCS Batch ID: R38830 Analysis Date: 5/20/201010:54:22 AM 

Benzene 20.06 1.0 20 0 100 82.4 116 
Toluene 22.33 pg/L 1.0 20 0 112 89.5 123 

Sample ID: 1005560-01a ms MS Batch ID: R38830 Analysis Date: 5/20/2010 5:53:38 PM 

Benzene 20.28 1.0 20 0 101 72.4 126 

Toluene 21.91 pg/L 1.0 20 0 110 79,2 115 

Qualifiers: 

E Estimated value 

J Analyle detected below quantitation limits 

ND Not Delected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT 

Work Order Number 1005560 

Checklist completed by: 
Signature 

Date Received: 

Received by: TLS 

Sample ID labels checked by: 

5/20/2010 

Ob 

Matrix: Carrier name: UPS 

Shipping container/cooler In good condition? Yes 0 No • Not Present D 

Custody seals intact on shipping container/cooler? Yes 0 N o D Not Present D Not Shipped D 

Custody seals intact on sample bottles? Yes • N o D N/A 0 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No • 

Sample containers Intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding lime? Yes 0 N o D Number of preserved All samples received within holding lime? 

• Yes 0 N o D 
bottles checked for 

Water - VOA viafs have zero headspace? No VOA vials submitted • Yes 0 N o D pH: 

Water - Preservation labels on bottle and cap match? Yes • No D N/A 0 

Water - pH acceptable upon receipt? Yes • N o D N/A E <2 >12 unless noted 
below. 

Container/Temp Blank temperature? 4.0° <6° C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Clienl contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





H A L L 
E I W I R O N M E N T A L 
A B M A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Wednesday, June 02, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505) 632-3911 

RE: Drainage North of TKJ38 5-26-10 

„ „ , T r , Order No.: 1005835 
Dear Cindy Hurtado; 

Hall Environmental Analysis Laboratory, Inc. received 4 sample(s) on 5/27/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmentai.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

Andy Freefnan, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NM 100001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEBSuite • a Albuquerque, NM B7109 
505.345.3975 H-Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refining Southwest, Inc. 

Project: Drainage North o f TK#3S 5-26-10 
Lab Order: 1005835 

Lab 10: 

Client Sample I D : 

Analyses 

1005835-01 

West Fork 

Result 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene ND 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MT3E) ND 
Xylenes, Total ND 

Collection Date: 5/26/2010 1:05:00 PM 

Mat r ix : AQUEOUS 

P Q L Qual Units D F Date Analyzed 

1.0 
1.0 
1.0 
1.0 
2.0 

ug/L 

PS'L 
ug/L 

Analyst: DAM 
5/28/201010:37:23 AM 
5/28/201010:37:23 AM 
5/28/201010:37:23 AM 
5/28/2010 10:37:23 AM 
5/28/2010 10:37:23 AM 

Lab I D : 1005835-02 

Client Sample I D : East Fork 

Analyses Result 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 120 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

Collection Date: 5/26/2010 12:50:00 PM 

Matr ix : AQUEOUS 

P Q L Qual Units D F Date Analyzed 

10 
1.0 
1.0 
1.0 
2.0 

ug/L 

pg/L 
ug/L 

Analyst: DAM 
5/28/2010 11:05:28 AM 
5/28/2010 11:33:35 AM 
5/28/2010 11:33:35 AM 
5/28/2010 11:33:35 AM 
6/28/201011:33:35 AM 

Lab ID: 

Client Sample ID: 

Analyses 

1005835-03 

Outfall #2 

Result 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene ND 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

Collection Date: 5/26/2010 12:30:00 PM 

Matr ix : AQUEOUS 

P Q L Qual Units D F Date Analyzed 

1.0 
1.0 
1.0 
1.0 
2.0 

ug/L 
ug/L 
pg'L 
ug/L 
Mg'L 

Analyst: DAM 
5/28/2010 12:30:03 PM 
5/28/2010 12:30:03 PM 
5/28/2010 12:30:03 PM 
5/28/2010 12:30:03 PM 
5/28/2010 12:30:03 PM 

Lab ID: 1005835-04 

Client Sample ID: MW-51 

Analyses Result 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 64O0 
Toluene 220 
Ethylbenzene 250 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total 1800 

Collection Date: 5/26/2010 12:15:00 PM 

Mat r ix : AQUEOUS 

P Q L Qua! Units D F Date Analyzed 

100 
100 
100 
1.0 

200 

ug/L 
ug/L 
ug/L 

ug/L 

Analyst: DAM 
100 5/28/2010 9:24:16 PM 
100 5/28/2010 9:24:16 PM 
100 5/28/2010 9:24:16 PM 
1 5/28/2010 12:57:13 PM 
100 5/28/2010 9:24:16 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits' igage 1 Of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 02-Jim-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

Project: Drainage North of TK#38 5-26-10 Work Order: 1005835 

Analyte Result Units PQL SPKVa SPK ref %Rec LowLimil HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 
Sample ID: 5ml rb MBLK Batch ID: R38998 Analysis Date: 5/28/2010 8:44:54 AM 

Benzena ND . 1.0 
Toluene ND MQ/L 1.0 
Ethylbenzene ND pg/i- 1,0 
Methyl tert-butyl ether (MTBE) ND ug/i- 1.0 
Xylenes, Total ND ug'L 2.0 
SamplelD: 100ng Ics LCS Batch ID: R38998 Analysis Date: 5/26/2010 9:41:09 AM 

Benzene 21.46 ug/L 1.0 20 0 107 82.4 116 
Toluene 23.42 M9/L 1.0 20 0 117 89.5 123 

Qualifiers: 
E Estimated value 
J Analyte detected belosv quantitation limits 

ND Not Detected a! the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT 

Work Order Number 1005B35 

Checklist completed by: 
Sionaluro 

Matrix: 

3 12L 

Carrier name: UPS 

Date Received: 

Received by: 

5/27/2010 

ARS 

Sample ID labels checked by: 

LD 

Shipping container/cooler in good condition? Yes 0 No • Not Present D 

Custody seals intact on shipping container/cooler? Yes N o D Not Present • Not Shipped D 

Custody seals intact on sample bottles? Yes • N o D N/A 0 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 Np D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0 •NoD 

All samples received within holding time? Yes 0 N o D Number of preserved All samples received within holding time? 

• Yes 0 N o D 
bottles checksd for 

Water - VOA vials have zero headspace? N° VOA vials submitted • Yes 0 N o D pH: 

Water - Preservation labels on bottle and cap match? Yes • No D N/A 0 

Water - pH acceptable upon receipt? Yes • N o D N/A 0 <2 >12 unless noted 
below. 

Container/Temp Blank temperature? 6.7° <6° C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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Analytical Laboratory 
EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: Western Refining Project #: 96012-0009 
SamplelD: West Fork Date Reported: 05-31-10 
Chain of Custody:' 9482 Date Sampled: 05-26-10 
Laboratory Number: 54454 Date Received: 05-26-10 
Sample Matrix: Aqueous Date Analyzed: 05-27-10 
Preservative: Cool Analysis Requested; BTEX 
Condition: Intact 

Det. 
Concentration Dilution Limit 

Parameter (ug/L) Factor (ug/L) 

Benzene 1.9 1 0.2 
Toluene ND 1 0.2 
Ethylbenzene ND 1 0.2 
p,m-Xylene ND 1 0.2 
o-Xylene ND 1 0.1 

Total BTEX 1.9 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recover ies: Parameter Percent Recovery 
fluorobenzene 107 % 
1,4-dif luorobenzene 98.3 % 
4-bromochlorobenzene 97,7 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic and Haiogenafed Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

Comments: Drainage North of TK #38 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 fr (800)362-1879 Fx (SOS) 637.-1865 Sab@envirotech-5nc.com envirotech-inc.com 



EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 

Client: Western Refining Project #: 96012-0009 
Sampie ID: East Fork Date Reported: 05-31-10 
Chain of Custody: 9482 Date Sampled: 05-26-10 
Laboratory Number: 54455 Date Received: 05-26-10 
Sample Matrix: Aqueous Date Analyzed: 05-27-10 
Preservative: Cool Analysis Requested: BTEX 
Condition: Intact 

Det. 
Concentration Dilution Limit 

Parameter (ug/L) Factor (ug/L) 

Benzene 167 0.2 
Toluene ND 1 0.2 
Ethylbenzene ND 1 0.2 
p,m-Xylene ND 1 0.2 
o-Xylene ND 

1 
0.1 

Total BTEX 167 

ND - Parameter not detected at the stated detection limit. 

Surrogate Recoveries: Parameter Percent Recovery 
fluorobenzene 113 % 
1,4-d if I u orobenzene 101 % 

4-bromochlorobenzene 122 % 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 
December 1996. 

Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

Comments: Drainage North of TK #38 

5795 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1365 lab@envirotech-inc.corn enwotech-inccom 



Analytical Laboratory EPA METHOD 8021 
AROMATIC VOLATILE ORGANICS 
QUALITY ASSURANCE REPORT 

Client: N/A Project #: N/A 
Sample ID: 0528BBLK QA/QC Date Reported: 05-20-10 
Laboratory Number, 54454 Date Sampled: N/A 
Sample Matrix: Aqueous Date Received: N/A 
Preservative: N/A Date Analyzed: 05-27-10 
Condition: N/A Analysis: BTEX 

HJT 1 " " 7 " * ~~~ „ B B S . " ' - - - -

Defec: • 
gilts (ug'L.^ /_ \ LiffiiLV...: 

Benzene 1.2445E+O0S 1.2483E+003 0.30% ND 0.2 
Toluene 8.0Q34E+005 3.0275E+005 0.30% ND 0.2 
Ethylbenzene 6.5S63E+005 6.5660E+005 0.30% ND 0.2 
p,m-Xylene 1.BB65E+006 1.9O22E+O06 0.30% ND 0.2 
o-Xylene 6.2516E+005 6.2705E+O05 0.30% ND 0.1 

wmmmaMm.f: ~? .c '- 5"3male'T\ 11111111 31? 
Benzene 1.9 1.8 0.0% 0 - 30% 

Toluene ND ND 0.0% 0 - 30% 

Ethylbenzene ND ND 0.0% 0 - 30% 

p.m-Xylene ND ND 0.0% 0 - 30% 

o-Xylene ND ND 0.0% 0 - 30% 

Benzene 1.9 50.0 55.7 107% 39 •150 
Toluene ND 50.0 56.2 112% 46 • -148 
Ethylbenzene ND 50.0 52.4 105% 32 -160 
p.m-Xylene ND 100 118 118%, 46 • -14B 
o-Xylene ND 50.0 53.8 108% 46 • -148 

ND - Parameter not detected at the stated detection limit. 

References: Method 5030B, Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846. USEPA, 
December 1996. 
Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 
Photoionization and/or Electrolytic Conductivity Detectors, SW-B16, USEPA December 1996. 

5796 US Highway 64, Farmington, NM 87401 ! Ph (505)632-0615 Fr {800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com ertviratech-tnc.com 
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H A L L 
EstMVIPSOfSilVlENITAL 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Friday, June [1,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-416! 
FAX (505) 632-3911 

RE: Drainage North of TfC#38 6/3/10 

^ „. , Order No.: 1006193 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 6/4/2010 for the analyses 
presented in the following report. 

These were anaiyzed according to EPA procedures or equivalent, Below is a list of our 
accreditations. To access our accredited tests please go to vvww.hallenviromTtentai.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Sincerely, 

< ^ _ _ 
Andy Freernan, Laboratoiy Manager 

NM Lab# NM9425 NM0901 • 
AZ license # AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEss Suite DB Albuquerque, NM 87109 
505.345.3B75 • Fax 505.345.4107 

www. hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: II-.Jun-10 

C L I E N T : Western Refining Southwest, ]nc. Client Sample ID: East Fork 

L a b O r d e r : 1006193 Collection Date: 6/3/2010 1:20:00 PM 

Project: Drainage North of T O 3 8 6/3/10 Date Received: 6/4/2010 

Lab ID : 1006193-01 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8015B; DIESEL RANGE Analyst: JB 
Diesel Range Organics (DRO) ND 0.20 mg/L 1 6/10/2010 12:59:10 PM 
Motor Oil Range Organics (MRO) ND 2.5 mg/L 1 6/10/2010 12:59:10 PM 

Surr: DNOP 137 82-162 %REC 1 6/10/2010 12:59:10 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 0.050 mg/L 1 6/10/2010 1:27:25 PM 

Surr: BFB 93.0 55.2-107 %REC 1 6/10/2010 1:27:25 PM 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: HL 
Benzene 9.6 1.0 ug/L 1 6/8/2010 2:57:30 PM 
Toluene ND 1.0 tjg/L 1 6/8/2010 2:57:30 PM 
Ethylbenzene ND 1.0 pg/L 1 6/8/2010 2:57:30 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/t- •1 6/8/2010 2:57:30 PM 
Xylenes, Total ND 2.0 pg/i- 1 6/8/2010 2:57:30 PM 

Surr: 1,2-Dichloroethane-d4 85.0 54.6-141 %REC •I 6/8/2010 2:57:30 PM 
Surr: 4-Bromofluorobenzene 99.3 60.1-133 %REC 1 6/8/2010 2:57:30 PM 
Surr: Dibromofluoromethane 91.3 78.5-130 %REC 1 6/8/2010 2:57:30 PM 
Surr: Toiuene-dB 102 79.5-126 %REC 1 6/8/2010 2:57:30 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Halt Environmental Analysis Laboratory, Inc. Date: 11-Jun-10 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 
Project: Drainage North of TK#38 6/3/10 WorlcOrder: 1006193 

Ana ly te Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8015B: Diesel Range 

Samp le lD : MB-22560 MBLK Batch ID: 22560 Analysis Date: 6/10/2010 9:35:54 AM 

Diesel Range Organics (DRO) ND mg/L 0.20 

Motor Oil Range Organics (MRO) ND mg/L 2.5 

Sampie ID: LCS-22580 LCS Batch ID: 22560 Analysis Date: 6/10/201010:09:45 AM 

Diesel Range Organics (DRO) 3.750 mg/L 0.20 2.5 0.1779 143 74 157 

Sample lD: LCSD-22580 LCSD Batch ID: 22560 Analysis Date: 6/10/2010 10:43:52 AM 

Diesel Rang© Organics (DRO) 3.569 mg/L 0.20 2.5 0.1779 136 74 157 4.96 23 

MBthod: EPA Method 8015B; Gasoline Rang 

Sample lD: 5MLRB MBLK Batch ID: R39200 Analysis Date: 6/10/2010 9:35:51 AM 

Gasoline Range Organics (GRO) ND mg/L 0.050 

Sample ID: 2.5UG GRO LCS L C S Batch ID: R39200 Analysis Date: 6/10/2010 6:45:23 PM 

Gasoline Range Organics (GRO) 0.4882 mg/L 0.050 0.5 0 97.6 77.8 124 

Method: EPA Method 8260: Votatiles Short List 

Sample lD: 6ml rb MBLK Batch ID: R39141 Analysis Date: 6/8/2010 8:42:02 AM 

Benzene ND P9/L 1.0 

Toluene ND MS/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl elbor (MTBE) ND pg/L 1.0 

Xylenes, Total ND Mg/L 2.0 

Sample ID: lOOng Ics LCS Batch ID: R39141 Analysis Date: 6/8/2010 9:53:19 AM 

Benzene 13.99 M9/L 1.0 20 0 94.9 82.4 116 

Toluene 21.58 MgVL 1.0 20 0 108 89.5 123 

Qualifiers: 

E Estimated value 

J Anaiyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Cliloririaled 

R RPD outside accepted recovery limits 
Page 1 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Date, Received: 

Received by: TLS 

Client Name WESTERN REFINING SOUT 

Work Order Number 1006193 

Checklist completed by: 
Signature 

Matrix: 

Lo M 

Carrier name: UPS 

Sample ID labels checked by: 

6/4/2010 

Shipping container/cooler in good condition? Yes 0 NoD Not Present D 

Custody seals intact on shipping container/cooler? Yes 0 . NoD Not Present D 

Custody seals intact on sample bottles? Yes 0 NO • N/A D 

Chain ol custody present? Yes 0 N o D 

Chain ot custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Sampies in proper container/bottle? Yes 0 N o D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume tor indicated test? Yes 0 N o D 

Ali samples received within holding time? Yes 0 N o D 

Water - VOA vialo have 2ero headspace? H a V ° A vials submitted • Yes' 0 No • 

Wafer - Preservation labels on bottle and cap match? Yes • No D N/A 0 

Water - pH acceptable upon receipt? Yes • N o D N/A 0 

Container/Temp Blank temperature? 

COMMENTS: 

9.5° <6"C Acceptable 
If given sufficient time (o cool. 

Number of preserved 
bottles checked for 
pH: 

<2 >12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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K H A L L 
X J E N V I R O N M E N T A L . 

A I M A L . V S I S 
y L A B O R A T O R Y 

COVER LETTER 

Wednesday, June 16, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505) 632-4161 
FAX (505)632-3911 

RE: Drainage North of TK#38 6-8-10 

Deai' Cindy Hurtado: 

Mail Environmental Analysis Laboratory, Inc. received 3 sample(s) on 6/9/2010 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Andy Freerffan, Laboratory Manager 

NM Lab # NM9425NM0901 
AZ license tt AZ0682 
ORELAP Lab # NMI. 00001 
Texas Labtt T1047O4424-O8-TX 

49Q1 Hawkins ME • Suite D K Albuqueraue, IMM 87109 
505.345.3975 EFax 5D5.345!41 07 

www. haiienvironmental, com 

Order No.: 1006309 

Sincerely, 



Date: 16-Jun-1Q 

CLIENT: Western Refining Southwest, inc. 

Project: Drainage North of TK#38 6-8-10 

Lab Order: 1006309 

Lab TO: 1006309-01 

Client Sample ID: MW-1 

Analyses Result 

Collection Date: 6/8/2010 2:25:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

E P A METHOD B260: V O L A T I L E S S H O R T L I S T 

Benzene ND 1.0 

Toluene ND 1.0 

Ethylbenzene ND 1.0 

Methyl tert-butyl ether (MTBE) ND 1.0 

Xylenes, Total ND 2.0 

ng/L 

Mg/t-

M9/L 

Analyst: BDH 

6/10/2010 7:47:50 PM 

6/10/2010 7:47:50 PM 

6/10/2O1O 7:47:50 PM 

6/10/2010 7:47:50 PM 

6/10/2010 7:47:50 PM 

Lab ID: 1006309-02 

Client Sample ID: Fresh Water Pond 

Analyses Result 

E P A METHOD 8260: V O L A T I L E S S H O R T L IST 

Benzene ' ND 

Toluene ND 

Ethylbenzene ND 

Methyl tert-butyl ether (MTBE) ND 

Xylenes, Total ND 

Collection Date: 6/8/2010 2:40:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Anaiyzed 

1.0 

1.0 

1.0 

1.0 

2.0 

pg/L 

Mg/L 

MS/L 

MS'L 

M9/L 

Analyst: BDH 

6/10/2010 8:16:06 PM 

6/10/2010 8:16:06 PM 

6/10/2010 8:16:06 PM 

6/10/2010 8:16:06 PM 

6/10/2010 8:16:06 PM 

Lab ID: 1006309-03 

Client Sample ID: East Fork 

Analyses Result 

E P A METHOD 8260; V O L A T I L E S S H O R T L IST 

Benzene 5.2 

Toluene ND 

Ethylbenzene ND 

Methyl tert-butyl ether (MTBE) ND 

Xylenes, Total ND 

Collection Date: 6/8/2010 2:50:00 PM 

Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

1.0 

1.0 

1.0 

1.0 

2.0 

pg/L 

Mg/L 

MQ/L 

MS/L 

M9'L 

Analyst: MMS 

1 6/11/2010 2:29:29 PM 

1 6/11/2010 2:29:29 PM 

1 6/11/2010 2:29:29 PM 

1 6/11/2010 2:29:29 PM 

1 6/11/2010 2:29:29 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantiiation limits 

NC Non-Chlorinated 

PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysts exceeded 

MCL Maximum Contaminant Leve! 

ND Mot Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limils 3 ^ 6 0 1 ' 



Halt Environmental Analysis Laboratory, Inc. Date: 16-Jun-10 

QA/QC SUMMARY REPORT 
v....ent: Western Refining Southwest, Inc. 

Project: Drainage North of TK#38 6-8-.10 Work Order: 1006309 

Analyte Result Units PQL SPKVa SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short. List 

Sample ID: b2 MBLK Batch ID: R39204 Analysis Date: 6/10/201D 11:34:40 AM 

Benzene ND 1.0 

Toluene ND pg/L 1.0 

Efhylbenzene NO ug/L 1.0 

Methyl tert-butyl ether (MTBE) ND Mg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: 100ng lus LCS Batch ID: R39204 Analysis Date: 6/10/2010 11:06:25 AM 

Benzene 19.88 pg/L 1.0 20 0 99.4 82.4 116 

Toluene 19.09 MQ/L 1.0 20 0 95.5 89.5 123 

qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND N ot Detected M the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 



Hall Environmental Analysis Laboratory, inc. 

Sample Receipt Checklist 

Client Name WESTERN REFINING SCUT 

Work Order Number 1006309 

Checklist completed by: 

Signature 

Matrix: 

Date Received: 

Received by: ARS 

la 
Sample ID labels checked by: 

Carrier name: UPS 

6/9/2010 

4 
IL 

Shipping container/cooler in good condilion? Yes 0 NoD ' Not Present LJ 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present L l 

Custody seals intact on sample bottles? Yes a No • N/A • 

Chain of custody present? Yes 0 No • 

Chain of custody signed wften relinquished and received? Yes 0 N o D 

Chain of custody agrees with sampie labels? Yes a NoD 

Samples in proper container/bottle? Yes No • 

Sample containers intact? Yes 0 No • 

Sufficient sample voiume for indicated test? Yes 0 No • 

All samples received within holding lime? Yes s No • 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 ] No • 

Water - Preservation labels on bottle and cap match? Yes LT No • N/A 0 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 8 3°" <6° C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Number of preserved 
bottles checked for 
pH: 

<2 > 12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





& H A L L 
J E 8 M V I R O f M M £ i \ B T A I L . 
- i A N A L Y S I S 

COVER LETTER 

Friday, June 25, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK#38 6/16/10 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1. sample(s) on 6/17/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Order No.: 1006609 

Sincerely, 

Andy Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI 00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE 8 Suite D • Albuquerque, MM B7109 
505.345.3975 • Fax 505.345.4107 

www.halienvironmentai.com 



Hall Environmental Analysis Laboratory, Inc. Date: 25-Jun-10 

CLIENT: . Western Refining Southwest, inc. 

LabOrder: 1006609 

Project: Drainage North of TK#38 6/16/10 

Lab ID: 1006609-01 

Client Sample ID: East Fork 

Collection Date: 6/16/2010 3:10:00 PM 

Date Received: 6/17/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 3,4 1.0 pg/L 
Toluene ND 1.0 pg/L 
Ethylbenzene ND 1.0 pg/L 
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 
Xylenes, Total ND 2.0 pg/L 

Analyst: HL 
6/2372010 8 
6/23/2010 8 
6/23/2010 8 
6/23/2010 8 
6/23/2010 8 

53:52 PM 
53:52 PM 
53:52 PM 
53:52 PM 
53:52 PM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 

J Anaiyte detected below quantitation limits 
NC Non-Chlorinated 
PQL Practical Quantitation Limit 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 
MCL Maximum Contaminant Level 
ND Nol Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 25-Jun-IO 

QA/QC SUMMARY REPORT 
,ient: 

Project: 

Western Refining Southwest, Inc. 
Drainage North ofTK#38 6/16/10 Work Order: 1006609 

Anaiyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD 

Method: EPA Method 8260: Volatiles Short List 

Sample lD: 10GS60S-O1a msd MSD Batch ID: R39454 Analysis Date: 

Benzene 23.61 1.0 20 3,38 101 72.4 126 3.44 

Toluene 21.40 pg/L 1.0 20 0 107 79.2 115 0.200 

Sample lD: b6 MBLK Batch ID: R39464 Analysis Dale: 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2,0 

Sample ID: 6m! rb MBLK Batch ID: R39464 Analysis Date: 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: tOOng lcs_b LCS Batch ID: R39464 Analysis Dale: 

Benzene 16.87 M9/L 1,0 20 0 94.4 82.4 116 

Toluene 20.66 M9/L 1.0 20 0 103 89.5 123 • 

Sample ID: 100ng ics LCS Batch ID: R39454 Analysis Date: 

enzene 19,41 pg/L 1.0 20 0 97.0 82.4 116 

Toluene 2C.35 pg/L 1.0 20 0 102 89.5 123 

Sample ID: 1006609-013 ms MS Batch ID: R39454 Analysis Date: 

Benzene 22.81 pg/L 1.0 20 3.38 97.2 72.4 126 

Toluene 21.36 pg/L 1.0 20 0 107 79.2 115 

6/23/2010 9:49:10 PM 

20 

20 

6/23/2010 10:44:23 PM 

6/23/2010 9:38:36 AM 

6/23/2010 11:39:28 PM 

6/23/2010 11:07:02 AM 

6/23/2010 9:21:36 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 
Page 1 



Hat! environmental Analysis Laboratory, inc. 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT 

Work Order Number 1006609 

Checklist completed by; 
Signature 

Matrix: 

Date Received: 

Received by: 

6/17/2010 

LP 

Carrier name: UPS 

TLS 

Sample ID labels checked by: 
^ !_£--) Initials 

Shipping container/cooler In good condition? Yes 0 No • Not Present D 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present • 

Custody seals intact on sample bottles? Yes 0 N o D N/A D 

Chain ol custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 NoD 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 N D C I 

Sample containers intact? Yes 0 NoD 

Sufficient sample volume for indicated test? Yes 0 NoD 

All samples received within holding time? Yes 0 NoD 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 N o D 

Water - Preservation labels on bottle and cap match? Yes • N o D N/A 0 

Water - pH acceptable upon receipt? Yes • No D N/A 0 

Container/Tomp Blank temperature? 5. 3° <6° C Acceptable 

Number of preserved 
bottles checked for 
pH: 

<2 > 12 unless noted 
below. 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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H A L L 
E S S I V J R a i V l l V l E M T A L 

, , A N A L Y S I S 
M L A 3 Q R A T D 3 Y 

COVER LETTER 

Thursday, July 08, 2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505)632-3911 

RE: Drainage North of TK #38 6/24/10 

, „ , Order No.: 1006905 
Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sampie(s) on 6/25/2010 for the 
analyses presented in the following report. 

These were .analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites, 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications, 

Sincerely, 

[ Andy Freeman, Laboratory Manager 

NM Lab •# NM9425NM0901 
AZ license #AZ0682 
ORELAP Lab # NMI 00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NE B Suite D a Albuquerque, NM 87109 
505.345.3975® Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 08-Jul-] 0 

CLIENT: Western Refining Southwest, Inc. 

LabOrder: 1006905 

Project: Drainage North of TK #38 6/24/10 

Lab ID: 1006905-01 

Client Sample ID: East Fork 

Collection Date: 6/29/2010 2:45:00 PM 

Date Received: 6/25/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene . 1.6 1.0 

Toluene ND 1.0 ug/L 
Ethylbenzene ND 1.0 ug/L 
Methyl tert-butyl ether (MTBE) ND 1.0 ug/L 

Xylenes, Total ND 2.0 ug/L 

Surr: 1,2-Dich!oroethane-d4 95.6 73.1-133 %REC 

Surr: 4-Bromofluorabenzane 110 82.9-140 %REC 

Surr: Dibromofluoromethane 99.2 79.2-119 %REC 

Surr: Toluene-d8 101 84.4-118 %REC 

Analyst: HL 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 
7/7/2010 7:27:01 AM 

Qualifiers: 
* Value exceeds Maximum Contaminant Level 
E Estimated value 
5 Anaiyte detected below quantitation limits 

NC Ncn-Cfilormafed 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: Q8-.M-W 

QA/QC SUMMARY REPORT 
.iient: Western Refining Southwest, Inc. 

Project: Drainage North of TK #38 6/24/10 Work Order: 1006905 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sample ID: 1006906-01a msd MSD Batch ID: R39668 Analysis Dale: 

Benzene 21.60 1.0 20 1.63 99.6 71.2 127 7.27 

Toluene 20.59 M9/L 1.0 20 0 103 90.2 127 1.67 

Sample ID: b6 MBLK Batch ID: R396BB Analysis Date: 

Benzene ND ug/L 1.0 

Toluene ND ug/L 1.0 

Ethylbenzene ND Mg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND Mg/L 2.0 

Sample lD: 100nglcs_b LCS Batch ID: R39668 Analysis Date: 

Benzene 19.14 pg/L 1.0 20 0 95.7 82.4 116 

Toluene 20.73 pg/L 1.0 20 0 104 89.5 123 

Sample lD: 1006905-01 a ms MS Batch ID: R39868 Analysis Date: 

Benzene 20.08 pg/L 1.0 20 1.63 92.3 71.2 127 

Toluene 20.25 ug/L 1.0 20 0 101 90.2 127 

7/7/2010 8:22:12 AM 

20 
20 

7/6/2010 10:43:45 PM 

7/6/2010 11:38:43 PM 

7/7/2010 7:54:38 AM 

Qualifiers: 
E Estimated value 
J Analyte detected below quaniilalion limits 

ND Not Detected al the Reporting Limit 

H Holding times for preparation or analysis exceeded 
NC Non-Chlorinated 
R RPD outside accepted recovery limits Page J 



Hall Environmental Analysis Laboratory, inc.. 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT Date Received: 

Work Order Number 1006905 Received by; TLS 

Checklist completed by; 
Signature 

Sampie ID labels checked by: 

„S£lM"..bPL 

Matrix: Carrier name • UPS 

6/25/2010 

Shipping container/cooler in good condition? Yes 0 N 0n Not Present 

Custody seals intact on shipping container/cooler? Yes 0 N o D Not Present 

Custody seals intact on sample bottles? Yes 0 No • N/A 

Chain of custody present? Yes a NoD 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for Indicated test? Yes 0 No • 

Al! samples received within holding time? Yes 0 NoD 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 No • 

Water - Preservation labels on bottle and cap match? Yes • No • N/A 0 

Water - pH acceptable upon receipt? Yes • No • N/A 0 

Container/Temp Blank temperature? 9.6° <8i C Acceptable 

• 

Not Shipped • 

Number of preserved 
bottles chocked for 
pH: 

<2 >12 unless noted 
below. 

COMMENTS: 
If given sufficient time to cool. 

Ciient contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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m H A L L , 
J E N V l R O N W I E f i j T A L 
- , A i M A L Y S S S 
g L A B O R A T O R Y 

COVER LETTER 

Tuesday, July 13,2010 

Cindy Hurtado 
Western Refining Southwest, Inc. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505) 632-4161 
FAX (505) 632-3911 

RE: Drainage North of TK#3 8 7-1-10 

Dear Cindy Hurtado: 

Hall Em-iroimvental Analysis Laboratory, Inc, received 1 sample(s) on 7/2/2010 for the analyses 
presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvtronmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodoiogy. 

Please do not hesitate to contact HEAL for any additional information, or clarifications. 

4901 Hawkins NE H Suits D R Albuquerque, WM 871D9 
505.345,39751 Fax 5D5.345.41D7 

www.hBliBnvironmental.com 

Order No.: 1007081 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab#NMI00001 
Texas Lab# Tl 04704424-08-TX 



Hall Environmental Analysis Laboratory, Inc. Date: B-Jul-10 

C L I E N T : Western Refining Southwest, inc. Client Sampie ID: East Fork 

Lab Order: 1007081 Collection Date: 7/1/2010 2:30:00 PM 
Project: Drainage North o fTK#38 7-1-10 Date Received: 7/2/2010 

Lab ID : 1007081-01 Matr ix : AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: HL 
Benzene 2.3 1.0 1 7/8/2010 11:154:58 PM 
Toluene ND 1.0 1 7/8/2010 11:54:56 PM 
Ethylbenzene ND 1.0 M9/L 1 7/8/2010 11:54:58 PM 
Methyl tert-butyl ether (MTBE) ND 1.0 V9H 1 7/8/2010 11:54:58 PM 
Xylenes, Total ND 2.0 M8/L •j 7/8/2010 11:54:58 PM 

Surr: 1,2-Dlchioroethans-d4 99.7 54.6-141 %REC 1 7/8/2010 11:54:58 PM 
Surr: 4-Bromofluorobenzene 116 60.1-133 %REC 1 7/8/2010 11:54:58 PM 
Surr: Dibromofluoromethane 101 78.5-130 %REC 1 7/8/2010 11:54:58 PM 
Surr: Toluene-d8 111 79.5-126 %REC 1 7/8/2010 11:54:58 PM 

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

NC Non-Ch!orinatccl 
PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hull Environmental Analysis Laboratory, Inc. r > i U e : -Jul-10 

QA/QC SUMMARY REPORT 
.(ent: "Western Refining Southwest, inc. 

P r o j e c t : Drainage N o r t h ' o f T K S 3 8 7-1-10 W o r k O r d e r : 1007081 

Ana l y l e Result Units PQL SPKVa SPK ref %Reo LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sample ID: 5mi rb MBLK Batch ID: R39704 Analysis Date: 7/8/2010 8:57:37 AM 

Benzene ND M9/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L • 1.0 

Methyl tert-butyl ether (MTBE) ND PS'L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: b5 MBLK Batch ID: R39704 Analysis Date: 7/8/2010 8:09:52 PM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample lD : 100ng Ics LCS Batch ID: R39704 Analysis Date: 7/8/2010 10:20:21 AM 

Benzene 21.06 pg/L 1.0 20 0 105 82.4 116 
Toluene 21.60 pg/L 1.0 20 0 108 89.5 123 
Sample ID: 100ng lcs_o LCS Batch ID: R39704 Analysis Date: 7/8/2010 10:04:52 PM 

Benzene 20.44 pg/L 1.0 20 0 102 82.4 116 
Toluene 21.56 pg/L 1.0 20 0 108 89.5 123 

unliiiers: 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

H Holding times for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 



Hall Environmental Analysis Laboratory, inc. 

Sample Receipt Checklist 
Client Name WESTERN REFINING SOUT Date Received: 7/2/2010 

Matrix: Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shipping container/cooier? Yes 0 No • Not Present • Not Shipped • 

Custody seals Intact on sample bottles? Yes • No • N/A 0 

Chain of custody present? Yes a NoD 

Chain of custody signed when relinquished and received? Yes s No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sampie containers intact? Yes 0 No • 

Sufficient sample volume lor indicated test? Yes 0 No • ' 

All samples received within holding time? Yes 0 No • Number ol preserved All samples received within holding time? 

Yes 0 No • 
bottles checked for 

Water - VOA vials have zero headspace? N o V O A v i a i s submitted • Yes 0 No • pH; 

Water - Preservation labels on bottle and cap match? Yes 0 No • N/A • 

Water - pH acceptable upon receipt? . Yes 0 No • N/A • <2 >12 unless noted 
below. 

Contalner/Ternp Blank temperature? 2.1" <6° C Acceptable 

If given sufficient time to coo!. 
COMMENTS: 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding; 

Comments: 

Corrective Action 
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H A L L 
E f S l V I R O M M E N T A L . 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, July 15,2010 

Cindy Hurtado 
Western Refining Southwest, Inc, 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505) 632-3911 

RE: Drainage North of T O 3 8 7-8-10 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratory, Inc. received 1 sample(s) on 7/9/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.halienvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

Order No.: 1007281 

Sincerely. 

NM Lab # NM9425 NM0901 
AZ license # AZ0682 
ORELAP Lab # NMI 00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins NEE Suite D B Albuquerque, NM 87109 
505.345.3975EFax 505.345.4107 

www.hallenvironnneiieal.oom 



Hall Environmental Analysis Laboratory, inc. Date: 15-Jul-JO 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Inc, 

1007281 

Drainage North of TK#38 7-8-10 

1007281-01 

Client Sample ID: East Fork 

Collection Date: 7/8/2010 2:15:00 PM 

Date Received: 7/9/2010 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 2.0 1.0 

Toluene ND 1.0 M9/L 

Ethylbenzene ND 1.0 MQ/L 
Methyl tert-butyl ether (MTBE) ND 1.0 

Xylenes, Tolal HD 2.0 Wll 
Surr: 1,2-Dichloroethane-d4 88.4 54.6-141 %REC 

Surr: 4-Bromofluorobenzene 91.1 60.1-133 %REC 

Surr: Dibromolluoromcthane 140 78.5-130 S %REC 

Surr: Toluene-d8 97.7 79.5-126 %REC 

Analyst: MMS 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/201O 5:51:44 PM 
7/13/201O 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 
7/13/2010 5:51:44 PM 

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

NC Non-Chlorinated 
PQL Practical Quantitation Limit 

B Analyte detected in llic associated Method Blank 
I f Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Leve] 
ND No! Detected al Hie Reponing Limit 
S Spike, recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Inc. 

Project: Drainage North of TK#38 7-8-10 Work Order: 1007281 

Analyts Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit % R P D RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 
Sample ID: 1007281 -Otamsd MSD Batch ID: R39786 Analysis Date: 7/13/2010 6:46:17 PM 

Benzene 14.46 ug/L 1.0 20 2.025 62.2 72.4 126 12.3 20 S 
Toluene 14.76 M9/L 1.0 20 0 73.8 79.2 115 10.9 20 S 

Sample ID: 1007281-01a ms MS • Batch ID: R39786 Analysis Date: 7/13/2010 6:20:03 PM 

Benzene 16.35 Mg/L 1.0 20 2.025 71.S 72.4 126 S 
Toluene 16.46 ug/L 1.0 20 0 82.3 79.2 115 

Qualifiers: 

£ Estimated value H Holding times for preparation or analysis exceeded 
I Analyte detected below quantitation limits NC Non-Chlorinated 

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



Half Environmental Analysis Laboratory, inc. 
Sample Receipt Checklist 

Client Name WESTERN REFINING SOUT 

Work Order Number 1007281 

Checklist completed by: 
Signature 

Matrix: 

Date Received: 

Received by: TLS 

Sample ID labels checked by: \ \ 

Q\ t n 'lni"a*5 

Dap 

Carrier name: Greyhound 

7/9/2010 

Shipping container/cooler in good condition? Yes 0 N o D Not Present 

Custody seals intact on shipping container/cooler? Yes Ei No • Not Present 

Custody seals intact on sample bottles? Yes 0 N o D N/A 

Chain ot custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottie? Yes 0 No D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for Indicated test? Yes 0 N o C i 

All sampies received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 N o D 

Water - Preservation labels on bottle and cap match? Yes • No D N/A ' 0 

Water - pH acceptable upon receipt? Yes • No D N/A 0 

Container/Temp Blank temperature? 11.9° <6° C Acceptable 

D 

COMMENTS: 
If given sufficient time to cool. 

Number ol preserved 
bottles checked for 
pH: 

<2 > 12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





ATTACHMENT B 
Chromatograms 



Chromatogram : 1006193-01 a 10„channel1 

Acquired : 6/10/2010 1:27:25 PM 
Processed : 6/11/2010 8:01:51 AM 
Printed: 6/11/2010 8:01:53 AM 
Calibration : Apollo Headspace\Cal Curve\052310 Apollo GRO 

1006193-01a 10.PATA - Front (FID) 
18,000 

0 2 4 6 8 10 12 14 16 18 20 22 
Min 

System : Apollo 
Method : Test Mth 
User: Nick Bliss 
Description :x1 5ml g 

Peak Results 

!|si mm SH 1111 
mmm 

19 TFT 6,37 0.000 
39 BFB 13.04 93.004 Linear 

Total 93.122 

Group Results: 

Name Quantity 

mmm siMlaS 
1 aro C6-C14 2182.543 0.117 
2 <c6 65.431 0.005 
3 c6-c7 1791.986 0.096 
4 c7-c8 255.641 0.002 
5 c8-c9 52,615 0.003 
6 c9-c10 1418.846 93.005 
7 C10-C11 65.968 0.004 
8 C11-C12 71.232 0.004 
9 C12-C14 34.881 0.002 
10 c14&< 25.381 0.001 

Total 5984.524 93.239 

Page 1/1 



8260B Report 

Sample Name; 1006193-01a Operator Name: Hongxuan Lu Instrument ID: Neptune_1 

Inst. Method: C:\VarianWS\meth In]. Notes: 
ods\8260 
04281 On. mth 

r1 5ml East Fork Acquisition Date: 6/8/2010 2:57:30 
PM 

Calculation Date: 6/8/2010 3:20:29 
PM 

# Compound Name RT Scan Area Amount 

28 Benzene, fluoro- 8.726 706 53744 50.000 
49 Benzene-d5-, chloro- 12.813 1066 32826 50,000 
72 1,4-Dlchlorobenzene-d4 16.364 1379 10416 50.000 

1 Dich lorodifl uorometha ne 2.461 153 N/A 
2 Chloromethane 2.836 186 60 N/A 
3 Vinyl chloride 3.010 202 N/A 
4 Vinyl Acetate 3.468 242 1420 6.200 
5 Chloroethane 3.570 251 N/A 
6 Bromomethane 3.661 259 220 N/A 
7 Trichlorofluoromethane 3.801 271 N/A 
8 1,1-DichloroethenB 4.648 346 N/A 
9 Carbon disulfide 4.849 364 79 N/A 

10 Methyl tert-butyl ether (MTBE) 5.004 377 N/A 
11 Acetone 5.136 389 4270 7.530 
12 lodomethane 5.275 401 N/A 
13 Isopropyl ether 5.373 410 N/A 
14 ETBE 5.769 445 N/A 
15 trans-1,2-DCE 6.205 483 N/A 

16 t-butanol 6.311 493 N/A 
17 1,1-Dichloroethane 6.607 519 N/A 

18 2,2-Dichloropropane 6.619 520 N/A 

19 Methylene Chloride 6.822 538 5575 N/A 

6/8/2010 15:20 Page 1 of 3 8260B Report 1O08193-01a 6-8-2010001 .SMS 



# Compound Name RT Scan Area Amount 

20 2-Butanone 6.912 546 1867 2.506 

21 TAME 7.089 562 N/A 

22 1,1-Dichloropropene 7.343 584 N/A 

23 1,1,1-Trichloroethane 7.340 583 N/A 

24 Carbon Tetrachloride 7.551 602 N/A 

25 cls-1,2-DCE 8.147 655 , N/A 

S }8.208 26 Benzene 8.149 655 39629 

, N/A 

S }8.208 

27 Chloroform 8.601 695 N/A 

29 Bromochloromethane 8.972 728 N/A 

30 Trichloroethene (TCE) 9.005 731 N/A 

31 Dibromofluoromethane 9.201 748 42807 45.629 

32 1,2-DIchloroethane-d4 9.303 757 80603 42,492 

33 1.2-Dichloroethane (EDC) 9.402 765 N/A 

34 4-Methyl-2-pentanone 9.538 777 N/A 

35 Isobutyl alcohol 9.550 778 N/A 

36 1,2-Dlchloropropane 9.563 780 N/A 

37 Toluene-d8 10.228 838 46494 50.907 

38 Toluene 10.300 844 427 N/A 

39 Tetrachloroethene (PCE) 10.664 877 N/A 

40 2-Hexanone 10.723 882 N/A 

41 cis-1,3-dicliloropropene 10.846 893 N/A 

42 Bromodichloromethane 10.953 902 N/A 

43 Dibromomethane 11.083 914 ^ N/A 

44 1,3-Dlchloropropane 11.863 982 N/A 

45 trans-1,3-dichloropropene 11.911 987 N/A 

46 Ethylbenzene 12.054 999 149 N/A 

47 mp-Xylenes 12.277 1019 620 0.288 

48 1,1,2-Trichloroethane 12.638 1051 N/A 

50 Chlorobenzene 12.849 1069 N/A 

51 1,2-Dibromoethane (EDB) 12.990 1082 N/A 

52 o-Xylene 13.007 1083 N/A 

53 Isopropylbenzene 13.135 1094 N/A 

54 1,1,1,2-Tetrachloroethane 13.210 1101 N/A 

55 Dibromochloromethane 13.319 1111 N/A 

56 Styrene 13.624 1138 N/A 

57 n-Propylbenzene 13.753 1149 N/A 

58 1,3,5-Trimethylbenzene 14.242 1192 N/A 

59 tert-Butylbenzene 14.402 1207 N/A 

60 sec-Butylbenzene 14.669 1230 N/A 

61 2-Chlorotoluene 14.666 1230 N/A 

62 4-Bromof I uorobenzene 14.801 1242 43696 49.646 

63 4-Chlorotoluene 14.829 1244 N/A 

64 1,2,4-Trimethylbenzene 14.841 1245 N/A 

65 Bromobenzene 14.928 1253 N/A 

66 Toluene, p-isopropyl 14.943 1254 147 N/A 

67 Bromoform 15.560 1309 N/A 

68 n-Butylbenzene 15.580 1310 N/A 

69 1,2,3-Trlchloropropane 15.695 1320 N/A 

70 1,3-Dlchlorobenzene 16.114 1357 N/A 

71 1,1,2,2-Tetrachloroethane 16.111 1357 N/A 

73 1,4-Dichlorobenzene 16.400 1382 N/A 

6/8/2010 15:20 Page 2 of 3 8260B Report 1006193-01 a 6-8-2010001 .SMS 



# Compound Name RT Scan Area Amount 

74 1,2-Dichlorobenzene 17.029 1438 N/A 
75 Hexachlorobutadiene 18.426 1561 N/A 
76 1,2-Dibromo-3-chloropropane 19.005 1612 N/A 

77 1,2,4-Trichlorobenzene 19.306 1638 N/A 
78 1,2,3-TrichIorobenzene 20.261 1722 N/A 

79 Naphthalene 20.306 1726 N/A 
80 2-Methylnaphthalene 21.823 1858 N/A 

81 1-Methylnaphthalene 22.255 1895 N/A 

Revision Log 
fc*********************************************************** 

6/8/2010 3.'20 PM: Processed as Analysis sample using method: 

'C:\varianWS\methodB\8260 042810n.mth' 

6/8/2010 15:20 Page 3 of 3 8260B Report 1006193-01 a 6-8-2010001 .SMS 



Chavez, Carl J , EMNRD 

Sent: 
To: 
Cc: 
Subject: 

From: Schmaltz, Randy [Randy.Schmaltz@wnr.com] 
Wednesday, June 09, 2010 10:15 AM 
Monzeglio, Hope, NMENV 
Cobrain, Dave, NMENV; Chavez, Carl J, EMNRD; Robinson, Kelly 
RE: Newly surfaced groundwater 

Hope, 

My answers are below. 

Thanks 

From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Thursday, June 03, 2010 1:46 PM 
To: Schmaltz, Randy 
Cc: Cobrain, Dave, NMENV; Chavez, Carl J, EMNRD; Robinson, Kelly 
Subject: Newly surfaced groundwater 

A few questions concerning the new area where groundwater has surfaced: 

1) Just to confirm, the Hammond Ditch is filled with water on April 15 of each year? That is correct April 15 of each year. 

2) When does the water in the Hammond Ditch stop running? It is late October of each year I don't have an exact date. 

3) Is the French drain located at the east end of the Hammond Ditch or is there some other system that could contribute 
to groundwater flow in that area? The French Drain that was installed by Giant stops just west of the pipeline right-of-way. 
The Hammond Ditch design did include a relief system to prevent the build up of water on any one side, or under the ditch 
that would exert additional pressure on the concrete causing damage. This relief system is basically a perforated pipe in a 
gravel bed that prevents the build up of water on any one side, or under of the concrete ditch. 

4) When you sample next (next week) in addition to BTEX, also analyze for GRO and DRO and obtain the 
chromatograms (do you have chromatograms for the most recent analytical data?). We will analyze for BTEX, GRO, and 
DRO. We do not have chromatograms yet, but we have asked the lab to provide with the next samples. 0 

5) Collect depth to water measurements from monitoring wells MW-50, MW-51, and MW-1. Compare MW-1 water levels 
to past sampling events and compare the MW-50 and MW-51 water level measurements to the data collected when these 
wells were installed. This may show an increase in water elevation in this area which may be linked to a leaking 
Hammond Ditch? We will collect the depth to water measurements requested. 

6) Approximately how far is this location from East Outfall #1 ? This location is approximately 300 feet east of East Outfall 
#1. 

I realize you are out of town until Monday and we may not hear from you until next week. Let me know if you have any 
questions. 

Thanks 
Hope 

Hope Monzeglio 

Randy 

l 



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.monzeqlio@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. 

0) 
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Chavez , Carl J , EMNRD 

Subject: 

Sent: 
To: 
Cc: 

From: Monzeglio, Hope, NMENV 
Thursday, June 03, 2010 1:46 PM 
Schmaltz, Randy 
Cobrain, Dave, NMENV; Chavez, Carl J, EMNRD; Robinson, Kelly 
Newly surfaced groundwater 

Randy 

A few questions concerning the new area where groundwater has surfaced: 

1) Just to confirm, the Hammond Ditch is filled with water on April 15 of each year? 

2) When does the water in the Hammond Ditch stop running? 

3) Is the French drain located at the east end of the Hammond Ditch or is there some other system that could contribute 
to groundwater flow in that area? 

4) When you sample next (next week) in addition to BTEX, also analyze for GRO and DRO and obtain the 
chromatograms (do you have chromatograms for the most recent analytical data?). 

5) Collect depth to water measurements from monitoring wells MW-50, MW-51, and MW-1. Compare MW-1 water levels 
to past sampling events and compare the MW-50 and MW-51 water level measurements to the data collected when these 
wells were installed. This may show an increase in water elevation in this area which may be linked to a leaking 
Hammond Ditch? 

6) Approximately how far is this location from East Outfall #1? 

I realize you are out of town until Monday and we may not hear from you until next week. Let me know if you have any 
questions. 

Thanks 
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 
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Chavez , Car l J , EMNRD 

Sent: 
To: 
Cc: 
Subject: 
Attachments: 

From: Schmaltz, Randy [Randy.Schmaltz@wnr.com] 
Wednesday, June 02, 2010 9:53 AM 
Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV 
Robinson, Kelly; Hurtado, Cindy 
RE: Groundwater Discovery 
Pond Location Map.pdf 

Carl, 

The ponds you are thinking about and describing are either the "evaporation ponds" located south of the refinery or the 
"aeration Lagoons" which are located just west of the tank farm. The raw water ponds only store river water prior to 
filtering and plant use. I have enclosed a map showing the three different pond locations. 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Wednesday, June 02, 2010 8:35 AM 
To: Schmaltz, Randy; Monzeglio, Hope, NMENV 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: RE: Groundwater Discovery 

As I recall, they also store UIC non-hazardous non-exempt oilfield waste fluids before disposal when the refinery was in 
operation and the disposal well was used, but I think you're saying that the fluids are currently not what they used to be 
when the refinery was in full operation. Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com] 
Sent: Wednesday, June 02, 2010 8:30 AM 
To: Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: RE: Groundwater Discovery 

The raw water ponds are the earthen ponds located on the north east portion of the refinery. These earthen pond receive 
the river water, their basic use is for storage and allow' for settling to take place prior to filtering. I'm not sure what could be 
done on the Hammond Ditch irrigation canal. 

Thanks 

Randy: 

Carl, 

Thanks 
Randy 

l 



From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Wednesday, June 02, 2010 5:55 AM 
To: Schmaltz, Randy; Monzeglio, Hope, NMENV 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: RE: Groundwater Discovery 

Randy: 

Seems like there were some secondary containment issues with the raw water ponds during OCD's last inspection. I'll 
review the OCD's last inspection of the ponds and LDSs. You indicated there may be recharge occurring from a 
damaged portion of the Hammond Drain? Is this repairable? Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com] 
Sent: Tuesday, June 01, 2010 5:28 PM 
To: Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: RE: Groundwater Discovery 

Carl, 

The area is a new location. I don't know why it is occurring but it only recently appeared. The catchment system will 
include a receiving vessel (tank, liner, etc) that will collect all the groundwater. This collected groundwater will be pumped 
back into the refinery's wastewater system (API separator) for treatment. 

Western has sampled this groundwater downstream of the current location and it is "non-detect". The groundwater does 
not reach the water. Western will monitor this to insure it is contained. 

I will keep you posted on Western's progress. 

Thanks 
Randy 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, June 01, 2010 2:48 PM 
To: Schmaltz, Randy; Monzeglio, Hope, NMENV 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: RE: Groundwater Discovery 

Randy: 

Good afternoon. Some questions based on the discovery. 

Is this a former or a new seep area or location? If so, do you know why it occurred or is occurring now? 
A description of system to "catch" the groundwater would be appreciated? Also, how will the waste water system treat the 
contaminated ground water? 
Has Western evaluated the potential discharge location(s) along the river and conducted any analytical surface water 
sampling along the river to assess any discharge of ground water or via overland flow into the river? 

2 



Please clarify the above and/or any followup plans based on the above to assess impacts to the river. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com] 
Sent: Tuesday, June 01, 2010 2:33 PM 
To: Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: Groundwater Discovery 

Hope & Carl, 

On Wednesday, May 19, 2010 during the bi-monthly visual inspections of area north of the refinery, Bloomfield found a 
new area where groundwater had surfaced. This new area is located north of the raw water ponds and is shown on the 
attached property map. A sample was collected on that day and analyzed for BTEX and MTBE using method 8260. 
Results were received on May 26, 2010 showing benzene at 110 ug/l. Bloomfield collected confirmation split samples on 
May 26, 2010, and received results from Envirotech Analytical Laboratory on June 1, 2010 showing benzene at 167 ug/l. 
Results from Hall Environmental Analysis Laboratory are still pending. 

Bloomfield is currently installing a system to catch this groundwater, which will be transported to the refinery's wastewater 
system. Bloomfield will collect weekly samples of this captured water and will analyze for BTEX and MTBE. Bloomfield will 
provide a monthly summary on sample results and progress. 

Randy Schmaltz 
Environmental Manager 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
#50 County Road 4990 
Bloomfield, New Mexico 87413 
(505) 632-4171 
(505) 320-6989 
email: randy.schmaltz@wnr.com 

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 
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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 Sybari - Antigen Email System. 
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Chavez , Car l J , EMNRD 

Sent: 
To: 
Cc: 
Subject: 

From: Schmaltz, Randy [Randy.Schmaltz@wnr.com] 
Tuesday, June 01, 2010 5:28 PM 
Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV 
Robinson, Kelly; Hurtado, Cindy 
RE: Groundwater Discovery 

Carl, 

The area is a new location. I don't know why it is occurring but it only recently appeared. The catchment system will 
include a receiving vessel (tank, liner, etc) that will collect all the groundwater. This collected groundwater will be pumped 
back into the refinery's wastewater system (API separator) for treatment. 

Western has sampled this groundwater downstream of the current location and it is "non-detect". The groundwater does 
not reach the water. Western will monitor this to insure it is contained. 

I will keep you posted on Western's progress. 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, June 01, 2010 2:48 PM 
To: Schmaltz, Randy; Monzeglio, Hope, NMENV 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: RE: Groundwater Discovery 

Good afternoon. Some questions based on the discovery. 

Is this a former or a new seep area or location? If so, do you know why it occurred or is occurring now? 
A description of system to "catch" the groundwater would be appreciated? Also, how will the waste water system treat the 
contaminated ground water? 
Has Western evaluated the potential discharge location(s) along the river and conducted any analytical surface water 
sampling along the river to assess any discharge of ground water or via overland flow into the river? 

Please clarify the above and/or any followup plans based on the above to assess impacts to the river. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com] 
Sent: Tuesday, June 01, 2010 2:33 PM 
To: Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: Groundwater Discovery 

Thanks 
Randy 

Randy: 

Hope & Carl, 
l 



On Wednesday, May 19, 2010 during the bi-monthly visual inspections of area north of the refinery, Bloomfield found a 
new area where groundwater had surfaced. This new area is located north of the raw water ponds and is shown on the 
attached property map. A sample was collected on that day and analyzed for BTEX and MTBE using method 8260. 
Results were received on May 26, 2010 showing benzene at 110 ug/l. Bloomfield collected confirmation split samples on 
May 26, 2010, and received results from Envirotech Analytical Laboratory on June 1, 2010 showing benzene at 167 ug/l. 
Results from Hall Environmental Analysis Laboratory are still pending. 

Bloomfield is currently installing a system to catch this groundwater, which will be transported to the refinery's wastewater 
system. Bloomfield will collect weekly samples of this captured water and will analyze for BTEX and MTBE. Bloomfield will 
provide a monthly summary on sample results and progress. 

Randy Schmaltz 
Environmental Manager 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
#50 County Road 4990 
Bloomfield, New Mexico 87413 
(505) 632-4171 
(505) 320-6989 
email: randy.schmaltz@wnr.com 

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. 
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Chavez, Carl J , EMNRD 

Subject: 

Sent: 
To: 
Cc: 

From: Chavez, Carl J, EMNRD 
Tuesday, June 01, 2010 2:48 PM 
'Schmaltz, Randy'; Monzeglio, Hope, NMENV 
Robinson, Kelly; Hurtado, Cindy 
RE: Groundwater Discovery 

Randy: 

Good afternoon. Some questions based on the discovery. 

Is this a former or a new seep area or location? If so, do you know why it occurred or is occurring now? 
A description of system to "catch" the groundwater would be appreciated? Also, how will the waste water system treat the 
contaminated ground water? 
Has Western evaluated the potential discharge location(s) along the river and conducted any analytical surface water 
sampling along the river to assess any discharge of ground water or via overland flow into the river? 

Please clarify the above and/or any followup plans based on the above to assess impacts to the river. Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail". CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com] 
Sent: Tuesday, June 01, 2010 2:33 PM 
To: Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD 
Cc: Robinson, Kelly; Hurtado, Cindy 
Subject: Groundwater Discovery 

On Wednesday, May 19, 2010 during the bi-monthly visual inspections of area north of the refinery, Bloomfield found a 
new area where groundwater had surfaced. This new area is located north of the raw water ponds and is shown on the 
attached property map. A sample was collected on that day and analyzed for BTEX and MTBE using method 8260. 
Results were received on May 26, 2010 showing benzene at 110 ug/l. Bloomfield collected confirmation split samples on 
May 26, 2010, and received results from Envirotech Analytical Laboratory on June 1, 2010 showing benzene at 167 ug/l. 
Results from Hall Environmental Analysis Laboratory are still pending. 

Bloomfield is currently installing a system to catch this groundwater, which will be transported to the refinery's wastewater 
system. Bloomfield will collect weekly samples of this captured water and will analyze for BTEX and MTBE. Bloomfield will 
provide a monthly summary on sample results and progress. 

Randy Schmaltz 
Environmental Manager 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
#50 County Road 4990 
Bloomfield, New Mexico 87413 
(505) 632-4171 

Hope & Carl, 

l 



(505) 320-6989 
email: randv.sehmaltz@wnr.com 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Schmaltz, Randy [Randy.Schmaltz@wnr.com] 
Tuesday, June 01, 2010 2:33 PM 
Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD 
Robinson, Kelly; Hurtado, Cindy 
Groundwater Discovery 
Groundwater to surface location map.pdf; Groundwater to surface - Envirotech.pdf; 
Groundwater to surface - Hall.pdf 

Hope & Carl, 

On Wednesday, May 19, 2010 during the bi-monthly visual inspections of area north of the refinery, Bloomfield found a 
new area where groundwater had surfaced. This new area is located north of the raw water ponds and is shown on the 
attached property map. A sample was collected on that day and analyzed for BTEX and MTBE using method 8260. 
Results were received on May 26, 2010 showing benzene at 110 ug/l. Bloomfield collected confirmation split samples on 
May 26, 2010, and received results from Envirotech Analytical Laboratory on June 1, 2010 showing benzene at 167 ug/l. 
Results from Hall Environmental Analysis Laboratory are still pending. 

Bloomfield is currently installing a system to catch this groundwater, which will be transported to the refinery's wastewater 
system. Bloomfield will collect weekly samples of this captured water and will analyze for BTEX and MTBE. Bloomfield will 
provide a monthly summary on sample results and progress. 

Randy Schmaltz 
Environmental Manager 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
#50 County Road 4990 
Bloomfield, New Mexico 87413 
(505) 632-4171 
(505) 320-6989 
email: randy.schmaltz@wnr.com 





Analyt ica l Laboratory 
EPA METHOD 8021 

AROMATIC VOLATILE ORGANICS 

Client: 

Sample ID: 

Chain of Custody: 

Laboratory Number: 

Sample Matrix: 

Preservative: 

Condition: 

Western Refining 

East Fork 

9482 

54455 
Aqueous 

Cool 

Intact 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Analyzed: 

Analysis Requested: 

96012-0009 

05-31-10 

05-26-10 

05-26-10 
05-27-10 
BTEX 

Parameter 
Concentration Dilution 

Factor 

Det. j 
Limit | 

(ug/L)! 

Benzene 
Toluene 
Ethylbenzene 
p,m-Xylene 
o-Xylene 

,167 
' ND 
ND 
ND 
ND 

0.2 
0.2 
0.2 
0.2 
0.1 

Total BTEX 

ND - Parameter not detected at the stated detection limit. 

167 

Surrogate Recoveries: Parameter 
fluorobenzene 
1,4-difluorobenzene 
4-bromochlorobenzene 

PercerU Recovery 
113 % 
101 % 
122 % 

References: Method 5030B. Purge-and-Trap, Test Methods for Evaluating Solid Waste, SW-846, USEPA, 

December 1996. 

Comments: 

Method 8021B, Aromatic and Halogenated Volatiles by Gas Chromatography Using 

Photoionization and/or Electrolytic Conductivity Detectors, SW-846, USEPA December 1996. 

Drainage North of TK #38 

Analyst Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Tuesday, May 25, 2010 

Cindy Hurtado 
Western Refining Southwest, Trie. 
#50 CR 4990 
Bloomfield, NM 87413 

TEL: (505)632-4161 
FAX (505) 632-3911 

RE: 5-19-10 Drainage North of TK#38 

Dear Cindy Hurtado: 

Hall Environmental Analysis Laboratoiy, Inc. received 2 sample(s) on 5/20/2010 for the 
analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. Below is a list of our 
accreditations. To access our accredited tests please go to www.hallenvironmental.com or the 
state specific web sites. 

Reporting limits are determined by EPA methodology. 

Please do not hesitate to contact HEAL for any additional information or clarifications. 

C A r̂ay Freeman, Laboratory Manager 

NM Lab # NM9425 NM0901 
AZ license U AZ0682 
ORELAP Lab # NMI00001 
Texas Lab# T104704424-08-TX 

4901 Hawkins N E H Suite D • Albuquerque, NM 87109 
505.345.3975 a Fax 505.345.4107 . 

www.hBllenvironmental.com 

Order No.: 1005560 

Sincerely, 



Hall Environmental Analysis Laboratory, Inc. Date: 25-May-10 

CLIENT: Western Refining Southwest, Inc, LabOrder: 1005560 
Project: 5-19-10 Drainage North ofTK#38 

Lab ID: 1005560-01 
Client Sample ID: West Fork 

Analyses Result 

EPA METHOD 8260; VOLATILES SHORT LIST 
Benzene ND 
Toluene ND 
Ethylbenzene NO 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

Collection Date: 5/19/2010 2:15:00 PM 
Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

Analyst: HL 
1.0 M9/L 1 5/20/2010 5:23:50 PM 
1.0 ug/L 1 5/20/2010 5:23:50 PM 
1.0 pg/L 1 5/20/2010 5:23:50 PM 
1.0 ug/L ' 1 5/20/2010 5:23:50 PM 
2.0 ug/L 1 5/20/2010 5:23:50 PM 

Lab ID: 

Client Sample ID: 

Analyses 

1005560-02 
East Fork 

Result 

Collection Date: 5/19/2010 2:25:00 PM 
Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

EPA METHOD 8260: VOLATILES SHORT LIST 
Benzene 110 
Toluene ND 
Ethylbenzene ND 
Methyl tert-butyl ether (MTBE) ND 
Xylenes, Total ND 

5.0 
1.0 
1.0 
1.0 
2.0 

pg/L 
Mg/L 
Ma/L 
ug/L 
ug'L 

Analyst: HL 
5/21/2010 6:03:59 PM 
'5/20/2010 6:52:11 PM 
5/20/2010 6:62:11 PM 
5/20/2010 6:52:11 PM 
5/20/2010 6:52:11 PM 

Qualifiers: 

E 
S 

NC 

Value exceeds Maximum Contaminant Level 
Estimated value 
Analyte detected below quantitation limits 
Non-Chlorinated 

PQL Practical Quantitation Limit 

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

MCL Maximum Contaminant Level 
ND Not Delected at the Reporting Limit 
S Spike recovery outside accepted recovery lim 

,f3age 1 of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 25-May-10 

Client: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Inc. 

P r o j e c t : 5-19-10 Drainage N o r t h o f T K # 3 8 W o r k O r d e r : 1 0 0 5 5 6 0 

Analyte Result Units PQL SPK Va 
i 

SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260: Volatiles Short List 

Sample lD: 1005560-01 a msd MSD Batch ID: R38830 Analysis Dale: 5/20/2010 6:22:54 PM 

Benzene 20.31 pg/L 1.0 20 0 102 72.4 126 0.138 20 

Toluene 21.54 ug/L 1.0 20 0 108 79.2 115 1.72 20 

Sample ID: 5ml rb MBLK Batch ID: R38830 Analysis Date: 5/20/2010 8:45:56 AM 

Benzene ND Mg'L 1.0 

Toluene ND Mg/L 1.0 

Ethylbenzene ND Mg/L 1.0 

Methyl tert-butyl ether (MTBE) ND Mg/L 1.0 

Xylenes, Total ND M8/L 2.0 

Sample ID: 5ml rb MBLK Batch ID: R38844 Analysis Date: 5/21/2010 8:57:02 AM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND MQ/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample ID: 6ml rb MBLK Batch ID: R38830 Analysis Date: 5/20/2010 8:45:56 AM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

Xylenes, Total ND pg/L 2.0 

Sample lD: 100nglcs LCS Batch ID: R38830 Analysis Date: 5/20/2010 10:54:22 AM 

Benzene 20.06 1.0 20 0 100 82.4 116 

Toluene 22.33 pg/L 1.0 20 0. 112 89.5 123 

Sample ID: 100ng Ics LCS Batch ID: R38844 Analysis Date: 5/21/2010 10:19:50 AM 

Benzene 18.82 pg/L 1.0 20 0 94.1 82.4 116 

Toluene 21.74 pg/L 1.0 20 0 109 89.5 123 

Sample lD: 100ng Ics LCS Batch ID: R38830 Analysis Date; 5/20/2010 10:54:22 AM 

Benzene 20.06 . Mg/L 1.0 20 0 100 82.4 116 

Toluene 22.33 pg/L 1.0 20 0 112 89.5 123 

Sample ID: 1005560-01a ms MS Batch ID: R38830 Analysis Date: 5/20/2010 5:53:38 PM 

Benzene 20.28 pg/L 1.0 20 0 101 72.4 126 

Toluene 21.91 Mg/L 1.0 20 0 110 79.2 115 

Qualifiers; 

fi Estimated value 

J Analyte detected below quantiiation limits 

ND Not Detected a( the Reporting Limit 

H Holding limes for preparation or analysis exceeded 

NC Non-Chlorinated 

R RPD outside accepted recovery limits 
Page 1 



Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Date Received: 5/20/2010 

Received by: TLS 

Sample ID labels checked by: 

Client Name WESTERN REFINING SOUT 

Work Order Number 1005560 

Checklist completed by; 
SiQnalure 

Matrix; Carrier name: UPS 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shipping container/cooler? Yes No • Not Present 

Custody seals intact on sample bottles? Yes • No • N/A 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples In proper container/bottle? • Yes 0 N o D 

Sample containers intact? Yes 0 N o D 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding lime? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 No • 

Water - Preservation labels on bottle and cap match? Yes • No D N/A 0 ) 

Water - pH acceptable upon receipt? Yes • N o D N/A 01 

Container/Temp BlanK temperature? 4.0° <6°C Acceptable 

0 

COMMENTS: 
If given sufHclent time to cool. 

Number of preserved 
bottles checked for 
pH: 

<2 > 12 unless noted 
below. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





Chavez , Carl J , EMNRD 

From: 
Sent: 
To: 
Subject: 

Schmaltz, Randy [Randy.Schmaltz@wnr.com] 
Monday, January 25, 2010 2:09 PM 
Chavez, Carl J, EMNRD 
RE: Tank #33 Discharge Water 

Carl, 

This all goes as far back as 2003 when hydrocarbons were first discovered in the #1 east outfall. This discovery resulted 
in Western (f.k.a. Giant) installing the #1 East Outfall Collection system. 

Briefly, the #1 East Outfall water is collected in Tank #38. This collected water/hydrocarbon is pumped to a separator tank 
(tank #33) that is set up for gravitational separation of the mixed hydrocarbon effluent. Recovered oil is routed to a 
horizontal vessel (V-610). The underflow, clarified water, is sampled and routed to the refinery's raw water ponds. 

Western is still investigating the recent change in the recovered water. 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Friday, January 22, 2010 1:55 PM 
To: Schmaltz, Randy 
Subject: RE: Tank #33 Discharge Water 

Thanks Randy. I received your phone call, but have been unable to contact you yet. 

Was there a discharge to the environment that may require a C-141 notification to the OCD? Could you explain what the 
fluid and related process is for Tk 33? What caused contamination to get into Tk 33 or exceed regulatory limits? Thanks. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3490 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez®state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com] 
Sent: Friday, January 22, 2010 11:49 AM 
To: Monzeglio, Hope, NMENV; Chavez, Carl J, EMNRD 
Subject: Tank #33 Discharge Water 

This email is a follow up to the phone calls made on 1/14/2010 to NMED and OCD concerning the Tank # 33 discharge. 

On January 14, 2010 Western received analytical results showing the discharge water from Tank #33 to be out of 
compliance. Tank #33 discharge water was immediately rerouted to the frontend of the API Separator and through the 
wastewater system. This is accomplished by using a vacuum truck to pump out Tank #33 as it fills. Key Energy, a local 
trucking company has been employed to be on-site continuously to transfer the Tank #33 water to the API Separator. 

Randy Schmaltz 
Western Refining Southwest, Inc. 
Bloomfield Refinery 

Thanks 
Randy 

l 



Main (505) 632-8013 
Direct (505) 632-4171 
email: randy.schmaltz@wnr.com 

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot 
Email Security. 

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 o f 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 using Webroot Email Security. 
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Soil and Groundwater Investigation Report 
Davis GC F #1E Site, San Juan County, New Mexico 

SOIL AND GROUNDWATER INVESTIGATION REPORT 
DAVIS GAS COM F#l E, SAN JUAN COUNTY, NEW MEXICO 

SEPTEMBER 2009 

I.O I N T R O D U C T I O N 

This report discusses the soil and groundwater investigation conducted by Tetra Tech, Inc. (Tetra 

Tech) from August I I through 19, 2009 at the XTO Energy, Inc. (XTO) Davis Gas Com F#IE site 

located in Bloomfield, New Mexico (Site). The Site is located in Unit H of Section 27 within 

Township 29N and Range I IW, of San Juan County, New Mexico (Figure I). The site layout is 

illustrated on Figure 2. 

I.I Site Background 

On July 9, 2009, XTO's lease operator discovered a small hole in the 90 barrel open-top beneath grade 

separator tank. The water from the tank was immediately removed, and XTO's construction 

supervisor was contacted to replace the tank. XTO construction crews discovered impacted soil 

beneath its former location and excavated approximately 200 cubic yards of sand and river cobble. 

The excavation stopped at 18' feet below ground surface (bgs) in sandstone bedrock due to sidewall 

stability concerns. A thin layer of groundwater began seeping in at that depth along the top of the 

sandstone bedrock. Within the excavation pit, the deepest 2.5' of cobbles (approximately 16-18' bgs) 

were gray in color, likely representing the groundwater smear zone where soil may have been 

impacted by a historic release. Potential up-gradient sources are also shown on Figure I and include 

the adjacent San Juan Refinery owned and operated by Western Refining Company and the Jacque #2 

gas production well, owned and operated by Holcomb Oil. The subsurface investigation discussed in 

this report was initiated to better characterize lithology, delineate vertical and lateral extent of 

impacted soil, and investigate possible up-gradient concerns. 

The location and dimensions of the excavation pit advanced during July 2009 and total petroleum 

hydrocarbon (TPH) results from the associated composite sampling are shown on Figures 2 and 3. 

Review of those results by the New Mexico Oil Conservation Division (NMOCD), prompted XTO to 

initiate this investigation. 

2,0 S O I L A N D G R O U N D W A T E R I N V E S T I G A T I O N 

2.1 Methodology and Results 

Tetra Tech, Inc. 1 September 2009 



Soil and Groundwater Investigation Report 
Davis GC F #1E Site, San Juan County, New Mexico 

Beginning on August I I, 2009, Tetra Tech supervised advancement of six potholes at the site by 

Core Oil Field Services of Waterflow, New Mexico using excavator and backhoe equipment. Figure 

2 illustrates the location of the potholes. Three holes were advanced up-gradient of the initial 

excavation (BI, B2, and B3). Two holes were advanced on the east side of the existing excavation 

(B4 and B5) and one hole on the south side to plan for additional soil removal (B6). A pothole was 

not advanced on the west side, due to the presence of four high pressure gas lines located directly 

adjacent to that side of the excavation. Figure 2 illustrates the approximate locations of the 

pipelines and identifies ownership. Since the original soil sample collected from the bottom ofthe 

west wall contained only 434 parts per million (ppm) total petroleum hydrocarbon (TPH), Brandon 

Powell, with the NMOCD, who reviewed the initial analytical results, suggested XTO collect an 

additional composite sample of the west wall and request closure with those results if they were 

still relatively low or close to the standard of 100 ppm for site remediation required by the 

NMOCD. This sample was collected prior to additional excavation and had measured TPH of 138 

ppm (Figure 3). 

Soil from within the potholes was screened in the field for volatile organic compounds, described, 

and collected for laboratory analysis when the lithology changed or discoloration or hydrocarbon 

odor was noted. The total depth of potholes was controlled by the depth tp groundwater, which 

was encountered along the top ofthe sandstone layer at approximately 17 to 18 feet below ground 

surface in most locations. Potholes containing no impacted soil were backfilled with original 

material. 

The sample from the highest field screening result and the sample from just above the groundwater 

level in the bottom of each pothole was submitted for laboratory analysis. If no impacts were 

detected through field screening, only the sample from just above the groundwater level was 

collected for laboratory analysis. A photo-ionization detector (PID) was used for field screening by 

the heated headspace method. 

The laboratory samples were placed in pre-cleaned glass jars supplied by Hall Environmental 

Laboratory, labeled with the location, date, time, sampler, and method of analysis and immediately 

placed on ice. Strict chain-of-custody procedures were followed during transport ofthe samples 

to the laboratory. Soil samples were analyzed for benzene, toluene, ethyl-benzene and xylenes 

(BTEX) and TPH according to USEPA Methods 8021 and 80I5B, and anions/cations by USEPA 

Methods 300.0 and 6010B per NMOCD request. Soil sampling results from the pothole locations 

are presented in Table I and on Figure 2. The complete laboratory reports are attached as 

Appendix A. 

Tetra Tech, Inc. 2 September 2009 
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All pothole soil samples were non-detect or below standards for BTEX and TPH, with the 

exception of B3 (3 feet to 3.5 feet deep), which was collected from an area where black sandy-silt 

was encountered from approximately two to four feet bgs. B3 was advanced approximately 65 feet 

north of the Jacque #2 wellhead. 

Groundwater accumulated in the bottom of each pothole location, with the exception of B3, which 

was approximately 17 to 18 feet deep and advanced into the sandstone. The accumulated 

groundwater was collected from each location using a stainless steel cup attached to a telescoping 

rod that was lowered into the bottom ofthe excavations. The sampling device was decontaminated 

prior to use at each location by rinsing with de-ionized water. All groundwater samples were 

submitted to Hall Environmental Laboratory for analysis of BTEX and anions/cations according to 

USEPA Methods 8260B, 300.0, and 601 OB. Groundwater sampling results are presented in Table 2 

and Figure 2. The complete laboratory reports are attached as Appendix A. 

All pothole groundwater results were non-detect or below the New Mexico Water Quality 

Control Commission (NMWQCC) standards for BTEX. The NMWQCC standard for sulfate was 

exceeded in potholes B4, B5, and B6 (Figure 2). The NMWQCC standard for chloride was 

exceeded in B6. 

Following pothole advancement, prior to backfilling, it was noted that there was an area with 

varying degrees of light discoloration in the soil located approximately four to five feet deep in each 

location. Soil samples for field chloride analysis were collected from BI , B5, B6, and the east wall of 

the existing excavation for rush turn around at Envirotech, Inc. located in Farmington in order to 

compare the levels and determine if possible chloride presence could be naturally occurring. The 

results of those samples are included on Table I. All pothole soil samples ranged from less than 33 

ppm to 55 ppm, while the sample collected from the same depth in the east wall of the existing 

excavation resulted in 400 ppm chloride. The complete laboratory report is contained in Appendix 

A. 

3.0 E X C A V A T I O N E X P A N S I O N A N D A D D I T I O N A L S O I L R E M O V A L 

3.1 Methodology and Results 

Groundwater from the initial 200 cubic yard excavation was sampled for cations/anions in addition 

to BTEX and TPH prior to additional soil removal in the area. A vacuum truck operated by Riley 

Industrial Services was used to purge the water prior to sampling. Sample collection took place the 

following day on August 12, 2009. Groundwater collected from the excavation prior to additional 

soil removal contained 3,300 ppm chloride; however, another groundwater sample was collected 

Tetra Tech, Inc. 3 September 2009 
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following excavation expansion due to the large volume of additional soil removed. This 

groundwater sample, collected on August 19, 2009, resulted in 590 ppm chloride. BTEX was non-

detect or below the standards for both groundwater samples. 

The decision to remove additional soil from the excavation was made based on soil sampling 

results collected during the initial excavation work completed in July 2009 (F:igure 3). NMOCD 

advised additional removal of soil from the north, south, and east walls. This work began on August 

13, 2009. Confirmatory soil samples were collected for laboratory analysis of BTEX and TPH by 

USEPA Methods 8021 and 80I5B, and anions/cations by USEPA Methods 300.0 and 6010B. Soil 

containing white crystallization, PID readings above 100 ppm , hydrocarbon odor, or discoloration 

were removed from the site for disposal at the Envirotech landfarm located south of Bloomfield, 

New Mexico. The associated waste manifest documents are attached as Appendix B. 

On August 13, 2009, the south wall of the excavation was expanded approximately 25 feet from 

the original south boundary. Gray material was completely removed to the sandstone layer at 

approximately 17 feet deep and PID readings no longer indicated hydrocarbon impacts. 

Confirmatory composite soil samples from the south bottom and the south wall were collected. 

Laboratory results were non-detect for BTEX and TPH. 

On August 14, 2009 the north wall of the excavation was expanded approximately 37 feet north 

until gray material was completely removed to the sandstone layer at approximately 17 feet deep 

and PID readings no longer indicated hydrocarbon impacts. Confirmatory composite soil samples 

from the north bottom and the north wall were collected. Laboratory results were non-detect for 

BTEX and TPH. 

On August 17, 2009 the east wall ofthe excavation was expanded approximately 22 feet east until 

the soil containing white crystallization from approximately four to seven feet deep and all gray 

material from approximately 14 feet to 17 feet deep was removed. Confirmatory composite soil 

samples from the north bottom and the north wall were collected. Laboratory results were non-

detect for BTEX and TPH. 

4.0 SUMMARY AND CONCLUSIONS 

Approximately 2,180 cubic yards of soil was excavated in situ at the Davis Gas Com F#IE site. 

Potholes were advanced to determine if the source was up-gradient. The results indicate this is 

likely a historic release that is not connected to existing up-gradient impacts. All TPH impacts have 

been removed from the excavation area to below standards with the exception ofthe west wall, 

Tetra Tech, Inc. 4 September 2009 
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which resulted in 138 ppm TPH. Tetra Tech, on behalf of XTO, requests no further action be 

taken to remediate soil at the Site in the area of the excavation. 

Please contact Kelly Blanchard at 505-237-8440 or kelly.blanchard@tetratech.com if you have any 

questions or require additional information. 

Tetra Tech, Inc. 5 September 2009 
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APPENDIX A 

Soil and Groundwater Laboratory Analytical Reports 



Analyt ical Laboratory Chloride 

Client: 

Sample ID: 

Lab ID#: 

Sample Matrix: 

Preservative: 

Condition: 

XTO Energy 

B5 (4'-5') 

51224 

Soil 

Cool 

Intact 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Analyzed: 

Chain of Custody: 

98031-0121 

08-13-09 

08-12-09 

08-12-09 

08-12-09 

7702 

Parameter Concentration (mg/Kg) 

Total Chloride < 33 

Reference: Quantab Titrator 

Comments: Davis GC F #1E / Bloomfield, NM. 

Analyst ( Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

XTO Energy 
B6 (4-5') 
51225 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98031-0121 
08-13-09 
08-12-09 
08-12-09 
08-12-09 
7702 

Parameter Concentration (mg/Kg) 

Total Chloride 55 

Reference: Quantab Titrator 

Comments: Davis G C F #1E / Bloomfield, NM. 

Analyst Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotedi-mc.com envirotech-inc.com 



Analyt ical Laboratory Chloride 

Client: 

Sample ID: 

Lab ID#: 

Sample Matrix: 

Preservative: 

Condition: 

XTO Energy 

Existing Excavation (4'-5') 

51226 
Soil 

Cool 

Intact 

Project #: 

Date Reported: 

Date Sampled: 

Date Received: 

Date Analyzed: 

Chain of Custody: 

98031-0121 

08-13-09 

08-12-09 

08-12-09 

08-12-09 

7702 

Parameter Concentration (mg/Kg) 

Total Chloride 400 

Reference: Quantab Titrator 

Comments: Davis GC F #1E / Bloomfield, NM. 

Analyst Review 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 



Analyt ica l Laboratory Chloride 

Client: 
Sample ID: 
Lab ID#: 
Sample Matrix: 
Preservative: 
Condition: 

XTO Energy 
B1 (4'-5') 
51227 
Soil 
Cool 
Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Chain of Custody: 

98031-0121 
08-13-09 
08-12-09 
08-12-09 
08-12-09 
7702 

Parameter Concentration (mg/Kg) 

Total Chloride <33 

Reference: Quantab Titrator 

Comments: Davis G C F #1E / Bloomfield, NM. 

Analyst <eview 

5796 US Highway 64, Farmington, NM 87401 Ph (505)632-0615 Fr (800)362-1879 Fx (505) 632-1865 lab@envirotech-inc.com envirotech-inc.com 





H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, September 17,2009 

Martin Nee 
XTO Energy 
382 County Road 3100 
Aztec, NM 87410 

TEL: (505)333-3100 
FAX (505) 333-3280 

RE: Davis GC F#IE 

Dear Martin Nee: 

Hall Environmental Analysis Laboratory, Inc. received 9 sample(s) on 8/13/2009 for the 
analyses presented in the following report. 

This report is an addendum to the report dated September 3 2009. This is an updated report. 

No determination of compounds below these (denoted by the ND or < sign) has been made. 
Please don't hesitate to contact Hall Environmental for any additional information or 
clarifications. 

Reporting limits are determined by EPA methodology. 

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

Order No.: 0908207 

Sincerely, 

Andy Freeman, Laboratory Manager 

4901 Hawkins NE • Suite D n Albuquerque, NM 87109 
505.345,3975 • Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep~09 

C L I E N T : X T O Energy Cl ient Sample I D : B I (14'-14. 5') 

Lab Orde r : 0908207 Collect ion Date: 8/11/2009 12:00:00 P M 

Project: Davis G C F # I E Date Received: 8/13/2009 

Lab I D : 0908207-01 M a t r i x : SOIL 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: SCC 
Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/17/2009 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/17/2009 

Surr: DNOP 85.0 61.7-135 %REC 1 8/17/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/18/2009 4:18:34 PM 

Surr: BFB 82.0 58.8-123 %REC 1 8/18/2009 4:18:34 PM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 

Benzene ND 0.050 mg/Kg 1 8/18/2009 4:18:34 PM 

Toluene ND 0.050 mg/Kg 1 8/18/2009 4:18:34 PM 

Ethylbenzene ND 0.050 mg/Kg 1 8/18/20094:18:34 PM 

Xylenes, Total ND 0.10 mg/Kg 1 8/18/2009 4:18:34 PM 

Surr: 4-Bromofluorobenzene 89.6 66.8-139 %REC 1 8/18/2009 4:18:34 PM 

EPA METHOD 300.0: ANIONS Analyst: TAF 

Fluoride 2.7 1.5 mg/Kg 5 8/17/2009 5:07:37 PM 

Chloride 8.8 1.5 mg/Kg 5 8/17/2009 5:07:37 PM 

Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 5:07:37 PM 

Nitrogen, Nitrate (As N) ND 1.5 mg/Kg 5 8/17/2009 5:07:37 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 5:07:37 PM 

Sulfate 160 7.5 mg/Kg 5 8/17/2009 5:07:37 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 
Calcium 6000 120 mg/Kg 5 8/20/2009 11:47:46 AM 

Magnesium 980 25 mg/Kg 1 8/18/2009 5:22:29 PM 

Potassium 340 50 mg/Kg 1 8/18/2009 5:22:29 PM 

Sodium 130 25 mg/Kg 1 8/18/2009 5:22:29 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 1 of9 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

XTO Energy 

0908207 

Davis GCF#1E 

0908207-02 

Client Sample ID: B3 (17'-17.5') 

Collection Date: 8/11/2009 2:30:00 PM 

Date Received: 8/13/2009 

Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE ORGANICS 
Diesel Range Organics (DRO) ND 10 mg/Kg 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 

Surr: DNOP 86.7 61.7-135 %REC 

Analyst: SCC 
1 8/18/2009 
1 8/18/2009 
1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 

Surr: BFB 82.6 58.8-123 %REC 

Analyst: NSB 
1 8/18/2009 4:49:04 PM 
1 8/18/2009 4:49:04 PM 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr: 4-Bromofluorobenzene 

ND 
ND 
ND 
ND 

91.6 

0.050 
0.050 
0.050 
0.10 

66.8-139 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
%REC 

Analyst: NSB 
1 8/18/2009 4:49:04 PM 
1 8/18/2009 4:49:04 PM 

1 8/18/2009 4:49:04 PM 
1 8/18/2009 4:49:04 PM 

1 8/18/2009 4:49:04 PM 

EPA METHOD 300.0: ANIONS 
Fluoride 
Chloride 
Nitrogen, Nitrite (As N) 
Nitrogen, Nitrate (As N) 
Phosphorus, Orthophosphate (As P) 
Sulfate 

1.8 1.5 mg/Kg 

12 1.5 mg/Kg 

ND 1.5 mg/Kg 
ND 1.5 mg/Kg 

ND 7.5 mg/Kg 
46 7.5 mg/Kg 

Analyst: TAF 
5 8/17/2009 5:42:26 PM 
5 8/17/2009 5:42:26 PM 
5 8/17/2009 5:42:26 PM 
5 8/17/2009 5:42:26 PM 

5 8/17/2009 5:42:26 PM 

5 8/17/2009 5:42:26 PM 

EPA METHOD 6010B: SOIL METALS 
Calcium 
Magnesium 
Potassium 
Sodium 

880 25 mg/Kg 
500 25 mg/Kg 
200 50 mg/Kg 
100 25 mg/Kg 

Analyst: SNV 
1 8/18/2009 5:25:28 PM 
1 8/18/2009 5:25:28 PM 
1 8/18/2009 5:25:28 PM 
1 8/18/2009 5:25:28 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

XTO Energy 

0908207 

Davis GCF#1E 

0908207-03 

Client Sample ID: B3 (3'-3.5') 

Collection Date: 8/11/2009 2:40:00 PM 

Date Received: 8/13/2009 
Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE ORGANICS 
Diesel Range Organics (DRO) 9000 
Motor Oil Range Organics (MRO) 15000 

Surr: DNOP 0 

1000 mg/Kg 

5000 mg/Kg 

61.7-135 S %REC 

Analyst: SCC 
100 8/18/2009 
100 8/18/2009 
100 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE 
Gasoline Range Organics (GRO) ND 100 mg/Kg 

Surr: BFB 77.9 58.8-123 %REC 

Analyst: NSB 
20 8/18/2009 5:19:37 PM 
20 8/18/2009 5:19:37 PM 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr: 4-Bromofluorobenzene 

ND 
ND 
ND 
ND 

83.8 

1.0 
1.0 
1.0 
2.0 

66.8-139 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
%REC 

Analyst: NSB 
20 8/18/2009 5:19:37 PM 
20 8/18/2009 5:19:37 PM 
20 8/18/2009 5:19:37 PM 
20 8/18/2009 5:19:37 PM 

20 8/18/2009 5:19:37 PM 

EPA METHOD 300.0: ANIONS 
Fluoride 
Chloride 
Nitrogen, Nitrite (As N) 
Nitrogen, Nitrate (As N) 
Phosphorus, Orthophosphate (As P) 
Sulfate 

ND 

140 

ND 

ND 

ND 

99 

1.5 
1.5 
1.5 
1.5 
7.5 
7.5 

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

Analyst: TAF 
5 8/17/2009 7:09:29 PM 
5 8/17/2009 7:09:29 PM 

5 8/17/2009 7:09:29 PM 
5 8/17/2009 7:09:29 PM 
5 8/17/2009 7:09:29 PM 

5 8/17/2009 7:09:29 PM 

EPA METHOD 6010B: SOIL METALS 
Calcium 3100 2500 mg/Kg 
Magnesium ND 2500 mg/Kg 
Potassium ND 5000 mg/Kg 

Sodium 5100 2500 mg/Kg 

Analyst: SNV 

100 8/20/2009 1:27:32 PM 

100 8/20/2009 1:27:32 PM 

100 8/20/2009 1:27:32 PM 

100 8/20/2009 1:27:32 PM 

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

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

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

MCL Maximum Contaminant Level 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B2 (15-16') 

Lab Order : 0908207 Collection Date: 8/11/2009 3:45:00 PM 

Project : Davis GCF#1E Date Received: 8/13/2009 

Lab I D : 0908207-0.4 Matrix: SOIL 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE ORGANICS Analyst: S C C 

Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) ND, 50 mg/Kg 1 8/18/2009 

Surr: DNOP 85.3 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/18/2009 5:50:06 PM 

Surr: BFB 82.3 58.8-123 %REC 1 8/18/2009 5:50:06 PM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 

Benzene ND 0.050 mg/Kg 1 8/18/2009 5:50:06 PM 

Toluene ND 0.050 mg/Kg 1 8/18/2009 5:50:06 PM 

Ethylbenzene ND 0.050 mg/Kg 1 8/18/2009 5:50:06 PM 

Xylenes, Total ND 0.10 mg/Kg 1 8/18/2009 5:50:06 PM 

Surr: 4-Bromofluorobenzene 89.6 66.8-139 %REC 1 8/18/2009 5:50:06 PM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride 2.0 1.5 mg/Kg 5 8/17/2009 7:44:18 PM 

Chloride 10 1.5 mg/Kg 5 8/17/2009 7:44:18 PM 

Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 7:44:18 PM 

Nitrogen, Nitrale (As N) ND 1.5 mg/Kg 5 8/17/2009 7:44:18 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 7:44:18 PM 

Sulfate 37 7.5 mg/Kg 5 8/17/2009 7:44:18 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 
Calcium 1600 25 mg/Kg 1 8/18/2009 5:41:45 PM 
Magnesium 1000 25 mg/Kg 1 8/18/2009 5:41:45 PM 
Potassium 480 50 mg/Kg 1 8/18/2009 5:41:45 PM 

Sodium 200 25 mg/Kg 1 8/18/2009 5:41:45 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B4 (16-16.5") 

L a b O r d e r : 0908207 Collection Date: 8/12/2009 9:58:00 A M 

Project: Davis G C F # I E Date Received: 8/13/2009 

Lab I D : 0908207-05 Matrix: SOIL 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8015B: D IESEL RANGE ORGANICS Analyst: S C C 

Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/18/2009 

Surr: DNOP 877 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/18/2009 6:20:41 PM 

Surr: BFB 83.0 58.8-123 %REC 1 8/18/2009 6:20:41 PM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 

Benzene - ND 0.050 mg/Kg 1 8/18/2009 6:20:41 PM 

Toluene ND 0.050 mg/Kg 1 8/18/2009 6:20:41 PM 

Ethylbenzene ND 0.050 mg/Kg 1 8/18/2009 6:20:41 PM 

Xylenes, Total ND 0.10 mg/Kg 1 8/18/2009 6:20:41 PM 

Surr: 4-Bromofluorobenzene 93.4 66.8-139 %REC 1 8/18/2009 6:20:41 PM 

EPA METHOD 300.0: ANIONS Analyst: TAF 

Fluoride 5.6 1,5 mg/Kg 5 8/17/2009 8:19:06 PM 

Chloride 11 1.5 mg/Kg 5 8/17/2009 8:19:06 PM 

Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 8:19:06 PM 

Nitrogen, Nitrate (As N) ND 1.5 mg/Kg 5 8/17/2009 8:19:06 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 8:19:06 PM 

Sulfate 510 7.5 mg/Kg 5 8/17/2009 8:19:06 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 

Calcium 21000 130 mg/Kg 5 8/20/2009 11:54:21 AM 

Magnesium 2600 130 mg/Kg 5 8/20/2009 11:54:21 AM 

Potassium 920 250 mg/Kg 5 8/20/2009 11:54:21 AM 

Sodium 690 130 mg/Kg 5 8/20/2009 11:54:21 AM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limil 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B5 (16-16.5') 

Lab Order : 0908207 Collection Date: 8/12/2009 11:35:00 A M 

Project : Davis GC F#1E Date Received: 8/13/2009 

Lab I D : 0908207-06 Matrix: SOIL 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE ORGANICS Analyst: S C C 

Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/18/2009 

Surr: DNOP 83.9 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/18/2009 6:51:20 PM 

Surr: BFB 78.6 58.8-123 %REC 1 8/18/2009 6:51:20 PM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.050 mg/Kg 1 8/18/2009 6:51:20 PM 
Toluene ND 0.050 mg/Kg 1 8/18/2009 6:51:20 PM 

Ethylbenzene ND 0.050 mg/Kg 1 8/18/2009 6:51:20 PM 

Xylenes, Total ND 0.10 mg/Kg 1 8/18/2009 6:51:20 PM 

Surr: 4-Bromofluorobenzene 87.4 66.8-139 %REC 1 8/18/2009 6:51:20 PM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride ND 1.5 mg/Kg 5 8/17/2009 8:53:55 PM 
Chloride 56 1.5 mg/Kg 5 8/17/2009 8:53:55 PM 
Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 8:53:55 PM 
Nitrogen, Nitrate (As N) ND 1.5 mg/Kg 5 8/17/2009 8:53:55 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 8:53:55 PM 
Sulfate 570 7.5 mg/Kg 5 8/17/2009 8:53:55 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 
Calcium 1100 25 mg/Kg 1 8/18/2009 5:48:49 PM 
Magnesium 600 25 mg/Kg 1 8/18/2009 5:48:49 PM 
Potassium 240 50 mg/Kg 1 8/18/2009 5:48:49 PM 
Sodium 400 25 mg/Kg 1 8/18/2009 5:48:49 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B6 (16-16.5') 

Lab Order : 0908207 Collection Date: 8/12/2009 1:00:00 PM 

Project : Davis GC F#1E Date Received: 8/13/2009 

Lab I D : 0908207-07 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE ORGANICS Analyst: S C C 
Diesel Range Organics (DRO) 14 10 mg/Kg 1 8/18/2009 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/18/2009 

Surr: DNOP 92.0 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/18/2009 7:21:43 PM 

Surr: BFB 87.1 58.8-123 %REC 1 8/18/2009 7:21:43 PM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.050 mg/Kg 1 8/18/2009 7:21:43 PM 
Toluene ND 0.050 mg/Kg 1 8/18/2009 7:21:43 PM 
Ethylbenzene ND 0.050 mg/Kg 1 8/18/2009 7:21:43 PM 

Xylenes, Total ND 0.10 mg/Kg 1 8/18/2009 7:21:43 PM 
Surr: 4-Bromofluorobenzene 95.1 66.8-139 %REC 1 8/18/2009 7:21:43 PM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride 3.8 1.5 mg/Kg 5 8/17/2009 9:28:44 PM 

Chloride 1000 15 mg/Kg 50 8/17/2009 10:38:23 PM 

Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 9:28:44 PM 
Nitrogen, Nitrate (As N) 12 1.5 mg/Kg 5 8/17/2009 9:28:44 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 9:28:44 PM 

Sulfate 3800 75 mg/Kg 50 8/17/2009 10:38:23 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 
Calcium 9900 130 mg/Kg 5 8/20/2009 11:57:23 AM 

Magnesium 1700 130 mg/Kg 5 8/20/2009 11:57:23 AM 

Potassium 850 250 mg/Kg 5 8/20/2009 11:57:23 AM 

Sodium 2200 130 mg/Kg 5 8/20/2009 11:57:23 AM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at (he Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 7 of 9 



Hall Environ mental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Cl ient Sample I D : B6 (6-6.5') 
L a b O r d e r : 0908207. Collect ion Date: 8/12/2009 12:20:00 PM 
Project: Davis G C F # IE Date Received: 8/13/2009 

Lab I D : 0908207-08 M a t r i x : SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: SCC 
Diesel Range Organics (DRO) 42 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/18/2009 

Surr: DNOP 91.4 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 10 mg/Kg 2 8/18/2009'11:56:00 PM 

Surr: BFB 83.9 58.8-123 %REC 2 8/18/2009 11:56:00 PM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.10 mg/Kg 2 8/18/2009 11:56:00 PM 
Toluene ND 0.10 mg/Kg 2 8/18/2009 11:56:00 PM 
Ethylbenzene ND 0.10 mg/Kg 2 8/18/2009 11:56:00 PM 

Xylenes, Total ND 0.20 mg/Kg 2 8/18/2009 11:56:00 PM 

Surr: 4-Bromofluorobenzene 92.2 66.8-139 %REC 2 8/18/2009 11:56:00 PM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride 6.2 1.5 mg/Kg 5 8/17/2009 10:55:47 PM 
Chloride 1200 15 mg/Kg 50 8/17/2009 11:13:12 PM 
Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 10:55:47 PM 
Nitrogen, Nitrate (As N) 14 1.5 mg/Kg 5 8/17/2009 10:55:47 PM 
Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/200910:55:47 PM 
Sulfate 1500 75 mg/Kg 50 8/17/2009 11:13:12 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 
Calcium 2400 25 mg/Kg 1 8/18/2009 5:56:17 PM 
Magnesium 1100 25 mg/Kg 1 8/18/2009 5:56:17 PM 
Potassium 580 50 mg/Kg 1 8/18/2009 5:56:17 PM 
Sodium 1900 25 mg/Kg 1 8/18/2009 5:56:17 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 8 of9 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

XTO Energy 

0908207 

Davis GCF#1E 

0908207-09 

Client Sample ID: Excavation Pit 

Collection Date: 8/12/2009 2:10:00 PM 

Date Received: 8/13/2009 

Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS 
Fluoride 
Chloride 

Nitrate (As N)+Nitrite (As N) 
Phosphorus, Orthophosphate (As P) 
Sulfate 

1.4 

3300 

ND 

ND 

2500 

0.10 
20 
10 

0.50 
100 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Analyst: RAGS 
1 8/13/2009 1:48:54 PM 
200 8/18/2009 12:33:16 AM 
50 8/18/2009 12:50:40 AM 
1 8/13/2009 1:48:54 PM 
200 8/18/2009 12:33:16 AM 

EPA METHOD 6010B: DISSOLVED METALS 
Calcium 860 
Magnesium 150 
Potassium 13 

Sodium 1600 

10 
10 

1.0 
20 

mg/L 
mg/L 
mg/L 
mg/L 

Analyst: SNV 
10 8/18/2009 10:38:03 AM 
10 8/18/2009 10:38:03 AM 

1 8/17/2009 4:39:23 PM 

20 8/18/2009 10:40:59 AM 

EPA METHOD 8260B: VOLATILES 
Benzene ND 1.0 
Toluene ND 1.0 
Ethylbenzene ND 1.0 
Xylenes, Total 30 1.5 

Surr: 1,2-Dichloroethane-d4 95.4 54 6 141 
Surr: 4-Bromofluorobenzene 109 60 1- 133 
Surr: Dibromofluoromethane 100 78 5 130 
Surr: Toluene-d8 98.7 79 5 126 

MQ/L 

ug/L 
%REC 

%REC 

%REC 

%REC 

Analyst: HL 
1 8/14/2009 7:38:16AM 

1 8/14/2009 7:38:16 AM 

1 8/14/2009 7:38:16 AM 
1 8/14/2009 7:38:16 AM 
1 8/14/2009 7:38:16 AM 
1 8/14/2009 7:38:16 AM 
1 8/14/2009 7:38:16 AM 

1 8/14/2009 7:38:16 AM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyle detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery ouiside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GC F#1E Work Order: 0908207 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplelD: MB-19889 

Fluoride ND 

Chloride " ND 

Nitrogen, Nifrite (As N) ND 
Nitrogen, Nitrate (As N) ND 
Phosphorus, Orthophosphate (As P) ND 
Sulfate 3.201 
SamplelD: MB-19889 

Fluoride ND 

Chloride ND 

Nitrogen, Nitrite (As N) ND 
Nitrogen, Nitrate (As N) ND 

Phosphorus, Orthophosphate (As P) ND 
Sulfate 2.985 
SamplelD: LCS-19889 

Fluoride 1.557 
Chloride 14.71 

Nitrogen, Nilrite (As N) 2.990 
Nitrogen, Nitrate (As N) 7.378 
Phosphorus, Orthophosphate (As P) 14.57 
Sulfate 29.49 

MBLK 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

MBLK 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

LCS 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

0.30 
0.30 
0.30 
0.30 
1.5 
1.5 

0.30 
0.30 
0.30 
0.30 
1.5 

.1.5 

Batch ID: 19889 Analysis Date: 8/17/2009 12:11:39 PM 

Batch ID; 19889 Analysis Date: 8/18/2009 2:07:17 AM 

Batch ID: 19889 Ana 

0.30 1.5 0 104 90 110 
0.30 15 0 98.0 90 110 
0.30 3 0 99.7 90 110 
0.30 7.5 0 98.4 90 110 
1.5 15 0 97.1 90 110 
1.5 30 2.985 88.4 ' 90 110 

8/17/2009 12:29:03 PM 

BS 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 

Project: 

XTO Energy 

Davis GC F#1E Work Order: 0908207 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
Sample ID: 0908207-09BMSD MSD Batch ID: R34902 Analysis Date: 

Fluoride 1.836 mg/L 0.10 0.5 1.402 86.8 75.3 117 0.202 
Phosphorus, Orthophosphate (As P) 4.405 mg/L 0.50 5 0 88.1 74.5 116 1.46 
Sample ID: MB MBLK Batch ID:, R34902 Analysis Date: 

Chloride ND mg/L 0.10 
Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 
Phosphorus, Orthophosphate (As P) ND mg/L 0.50 
Sulfate ND mg/L 0.50 
Sample ID: MB MBLK Batch ID: R34924 Analysis Date: 

Fluoride ND mg/L 0.10 
Chloride ND mg/L 0.10 

Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 
Phosphorus, Orthophosphate (As P) ND mg/L 0.50 
Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R34944 Analysis Date: 

Fluoride ND mg/L 0.10 
Chloride ND mg/L 0.10 

Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 
Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R34902 Analysis Date: 

Chloride 4.910 mg/L 0.10 5 0 98.2 90 110 

Nitrate (As N)+Nitrite (As N) 3.424 mg/L 0.20 3.5 0 97.8 90 110 

Phosphorus, Orthophosphate (As P) 4.805 mg/L 0.50 5 0 96.1 90 110 

Sulfate 9.814 mg/L 0.50 10 0 98.1 90 110 

SamplelD: LCS-b LCS Batch ID: R34902 Analysis Date: 

Fluoride 0.5170 mg/L 0.10 0.5 • 0 103 90 110 

Sample ID: LCS LCS Batch ID: R34924 Analysis Date: 

Fluoride 0.5033 mg/L 0.10 0.5 0 101 90 110 

Chloride 4.778 mg/L 0.10 5 0 95.6 90 110 

Nitrate (As N)+Nitrite (As N) 3.353 mg/L 0.20 3.5 0 95.8 90 110 

Phosphorus, Orthophosphate (As P) 4.885 mg/L 0.50 5 0 97.7 90 110 
Sulfate 9.849 mg/L 0.50 10 0 98.5 90 110 

Sample ID: LCS LCS Batch ID: R34944 Analysis Date: 

Fluoride 0.4744 mg/L 0.10 0.5 0 94.9 90 110 
Chloride 4.793 mg/L 0.10 5 0 95.9 90 110 

Nitrate (As N)+Nitrite (As N) 3.355 mg/L 0.20 3.5 0 95.8 90 110 

Phosphorus, Orthophosphate (As P) 4.816 mg/L 0.50 5 0 96.3 90 110 

Sulfate 9.772 mg/L 0.50 10 0 97.7 90 110 

Sample ID: 0908207-09BMS MS Batch ID: R34902 Analysis Date: 

Fluoride 1.832 mg/L 0.10 0.5 1.402 86.1 75.3 117 

Phosphorus, Orthophosphate (As P) 4.470 mg/L 0.50 5 0 89.4 74.5 116 

8/13/2009 2:41:09 PM 

20 
20 

8/13/2009 9:45:10 AM 

8/17/2009 8:53:05 AM 

8/13/2009 10:02:34 AM 

8/13/2009 1:14:05 PM 

8/14/2009 9:11:31 AM 

8/17/2009 9:10:30 AM 

8/13/2009 2:23:44 PM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GC F#1E Work Order: 0908207 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8015B: 
Sample ID: 0908207-01AMSD 

Diesel Range Organics (DRO) 

SamplelD: MB-19884 

Diesel Range Organics (DRO) 

Motor Oil Range Organics (MRO) 

SamplelD: LCS-19884 

Diesel Range Organics (DRO) 

SamplelD: LCSD-19884 

Diesel Range Organics (DRO) 

Sample ID: 0908207-01AMS 

Diesel Range Organics (DRO) 

Diesel Range Organics 

MSD 

36.44 

ND 
ND 

35.66 

39.25 

36.34 

mg/Kg 

MBLK 

mg/Kg 
mg/Kg 

LCS 

mg/Kg 

LCSD 

mg/Kg 

MS 

mg/Kg 

10 

10 

50 

10 

10 

10 

50 

50 

50 

50 

Batch ID: 19884 Analysis Date: 8/18/2009 

72.9 67.4 117 0.283 17.4 

Batch ID: 19884 Analysis Date: 8/17/2009 

Batch ID: 19884 Analysis Date: 8/17/2009 

71.3 64.6 116 

Batch ID: 19884 Analysis Date: 8/17/2009 

78.5 64.6 116 9.59 17.4 

Batch ID: 19884 Analysis Date: 8/17/2009 

72.7 67.4 117 

Method: EPA Method 8015B: Gasoline Range 
SamplelD: 0908207-01A MSD MSD 

Gasoline Range Organics (GRO) 27.63 mg/Kg 

SamplelD: MB-19869 MBLK 

Gasoline Range Organics (GRO) ND mg/Kg 

SamplelD: LCS-19869 LCS 

Gasoline Range Organics (GRO) 27.71 mg/Kg 

SamplelD: 0908207-01A MS MS 

Gasoline Range Organics (GRO) 25.62 mg/Kg 

5.0 

5.0 

5.0 

5.0 

25 

Batch ID: 19869 Analysis Date: 8/21/2009 11:49:59 PM 

25 4.05 94.3 69.5 120 7.55 11.6 

Batch ID: 19869 Analysis Date: 8/19/2009 3:59:26 AM 

Batch ID: 19869 Analysis Date: 8/22/2009 12:20:12 AM 

0 111 64.4 133 

Batch ID: 19869 Analysis Date: 8/21/2009 11:19:39 PM 

120 25 4.05 86.3 69.5 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at Ihe Reporting Limit 

S Spike recovery outside accepted recovery limits Page 3 



Hall Environmental Analysis Laboratory, Inc. D a t e : ^Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 
Project: Davis GCF#1E Work Order: 0908207 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8021B: Volatiles 
Sample ID: 0908207-01A MSD MSD Batch ID: 19869 Analysis Date: 8/22/2009 5:23:53 AM 

Methyl tert-butyl ether (MTBE) 0.9763 mg/Kg 0.10 1 0 97.6 67.9 135 1.65 28 
Benzene 0.9698 mg/Kg 0.050 1 0.0038 966 78.8 132 0.607 27 
Toluene 0.9600 mg/Kg 0.050 1 0 96.0 78.9 112 6.40 19 
Ethylbenzene 0.9559 mg/Kg 0.050 1 0 95.6 69.3 125 9.78 10 
Xylenes, Total 2.802 mg/Kg 0.10 3 0 93.4 73 128 10.8 13 
SamplelD: MB-19869 MBLK Batch ID: 19869 Analysis Date: 8/19/2009 3:59:26 AM 

Methyl tert-butyl ether (MTBE) ND mg/Kg 0.10 
Benzene ND mg/Kg 0.050 
Toluene ND mg/Kg 0.050 
Ethylbenzene ND mg/Kg 0.050 
Xylenes, Total ND mg/Kg 0.10 

SamplelD: LCS-19869 LCS Batch ID: 19869 Analysis Date: 8/22/2009 5:54:13 AM 

Methyl tert-butyl ether (MTBE) 1.038 mg/Kg 0.10 1 0 104 67.9 135 

Benzene 0.9817 mg/Kg 0.050 1 0 98.2 78.8 132 
Toluene 0.9746 mg/Kg 0.050 1 0 97.5 78.9 112 

Ethylbenzene 0.9807 mg/Kg 0.050 1 0 98.1 69.3 125 

Xylenes, Total 2.883 mg/Kg 0.10 3 0 96.1 73 128 

Sample ID: 0908207-01A MS MS Batch ID: 19869 Analysis Date: 8/22/2009 4:53:33 AM 

Methyl tert-butyl ether (MTBE) 0.9503 mg/Kg 0.10 1 0 96.0 67.9 135 

Benzene 0.9757 mg/Kg 0.050 1 0.0038 97.2 78.8 132 
Toluene 1.024 mg/Kg 0.050 1 0 102 78.9 112 

Ethylbenzene 1.054 mg/Kg 0.050 1 0 105 69.3 125 
Xylenes, Total 3.123 mg/Kg 0.10 3 0 104 73 128 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: J7-Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 
Project : Davis GC F# IE W o r k O r d e r : 0 9 0 8 2 0 7 ' 

Analyte Result Units PQL SPK Va SPK ref 
i 

%Rec LowLimit HighLimit- %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 0908207-093 MSD MSD Batch ID: R34910 Analysis Date: 8/14/2009 8:33:28 AM 

Benzene 19.82 ug/L 1.0 20 0 99.1 78.9 115 2.63 15 
Toluene 18.49 MQ/L 1.0 20 0 92.5 80.5 105 5.51 ^ 15 

Chlorobenzene 18.59 ug/L 1.0 20 0 93.0 85 102 7.31 15 

1,1-Dichloroethene 18.09 pg/L 1.0 20 0 90.5 80.2 128 0.149 17.8 

Trichloroethene (TCE) 16.03 pg/L 1.0 20 0 80.2 70.3 125 3.32 19.8 

Sample ID: b4 MBLK Batch ID: R34910 Analysis Date: 8/13/2009 12:54:09 PM 

Benzene ND pg/L 1.0 

Toluene ND pg/L 1.0 
Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 
1,3,5-Trimethylbenzene ND pg/L 1.0 
1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (ED8) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 
Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 
Bromomethane ND pg/L 1.0 
2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 
Carbon Tetrachloride ND pg/L 1.0 
Chlorobenzene ND pg/L 1.0 
Chloroethane ND pg/L 2.0 
Chloroform ND pg/L 1.0 
Chloromethane ND pg/L 1.0 

2-Chlorotoluene ND pg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 
cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 
Dibromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 5 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908207 

Analyte Result Units PQL 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b4 MBLK 

2,2-Dichloropropane ND ug/L 2.0 
1,1-Dichloropropene ND ug/L 1.0 
Hexachlorobutadiene ND ug/L 1.0 
2-Hexanone ND pg/L 10 
Isopropylbenzene ND ug/L 1.0 

4-lsopropyltoluene ND ug/L 1.0 

4-Methyl-2-pentanone ND ug/L 10 
Methylene Chloride ND ug/L 3.0 

n-Butylbenzene ND ug/L 1.0 
n-Propylbenzene ND ug/L 1.0 

sec-Butylbenzene ND ug/L 1.0 

Styrene ND pg/L 1.0 
tert-Butylbenzene ND Mg/L 1.0 

1,1,1,2-Tetrachloroethane ND Mg/L 1.0 
1,1,2,2-Tetrachloroethane ND Mg/L 2.0 
Tetrachloroethene (PCE) ND Mg/L 1.0 
trans-1,2-DCE ND ug/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trichlorobenzene ND Mg/L 1.0 
1,2,4-Trichlorobenzene ND Mg/L 1.0 

1,1,1-Trichloroethane ND Mg/L 1.0 

1,1,2-Trichloroethane ND Mg/L 1.0 

Trichloroethene (TCE) ND MQ/L 1.0 

Trichlorofluoromethane ND M9/L 1.0 

1,2,3-Trichloropropane ND Mg/L 2.0 

Vinyl chloride ND Mg/L 1.0 

Xylenes, Total ND Mg/L 1.5 

Sample ID: b8 MBLK 

Benzene ND M9/L 1.0 

Toluene ND Mg/L 1.0 
Ethylbenzene ND Mg/L ' 1.0 
Methyl.tert-butyl ether (MTBE) ND Mg/L 1.0 

1,2,4-Trimethylbenzene ND Mg/L 1.0 

1,3,5-Trimethylbenzene ND Mg/L 1.0 

1,2-Dichloroethane (EDC) ND Mg/L 1.0 
1,2-Dibromoethane (EDB) ND Mg/L 1.0 

Naphthalene ND Mg/L 2.0 

1-Methylnaphthalene ND MQ/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND Mg/L 10 

Bromobenzene ND Mg/L 1.0 

Bromodichloromethane ND Mg/L 1.0 

Bromoform ND Mg/L 1.0 
Bromomethane ND Mg/L 1.0 

SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Batch ID: R34910 Analysis Date: 8/13/2009 12:54:09 PM 

Batch ID: R34910 Analysis Date: 8/14/2009 2:06:53 AM 

Qualifiers; 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 6 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908207 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

SamplelD: b8 MBLK 

2-Butanone ND pg/L 10 
Carbon disulfide ND ug/L 10 
Carbon Tetrachloride ND MQ/L 1.0 
Chlorobenzene ND 1.0 

Chloroethane ND Mg/L 2.0 

Chloroform ND M9/L 1.0 
Chloromethane ND M9/L 1.0 
2-Chlorotoluene ND Mg/L 1.0 
4-Chlorotoluene ND pg/L 1.0 
Cis-1,2-DCE ND Mg/L 1.0 
Cis-1,3-Dichloropropene ND M9/L 1.0 
1,2-Dibromo-3-chloropropane ND Mg'L 2.0 
Dibromochloromethane ND Mg/L 1.0 
Dibromomethane ND M^L 1.0 

1,2-Dichlorobenzene ND M9/L 1.0 
1,3-Dichlorobenzene ND pg/L 1.0 

1,4-Dichlorobenzene ND MQ/L 1.0 
Dichlorodifluoromethane ND Mg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 
1,1-Dichloroethene ND pg/L 1.0 
1,2-Dichloropropane ND pg/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND Mg/L 2.0 
1,1-Dichloropropene ND pg/L 1.0 
Hexachlorobutadiene ND MQ/L 1.0 
2-Hexanone ND pg/L 10 

Isopropylbenzene ND Mg/L 1.0 
4-lsopropyltoluene ND M9/L 1.0 
4-Methyl-2-pentanone ND pg/L 10 
Methylene Chloride ND M9/L 3.0 
n-Butylbenzene ND Mg/L 1.0 
n-Propylbenzene ND Mg/L 1.0 
sec-Butylbenzene ND M9/L 1.0 
Styrene ND M9/L 1.0 
tert-Butylbenzene ND pg/L 1.0 
1,1,1,2-Tetrachloroethane ND Mg/L 1.0 
1,1,2,2-Tetrachloroethane ND M9/L 2.0 
Tetrachloroethene (PCE) ND pg/L 1.0 
trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 
1,2,3-Trichlorobenzene ND pg/L 1.0 

1,2,4-Trichlorobenzene ND P0/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 1.0 

Batch ID: R34910 Analysis Date: 8/14/2009 2:06:53 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at Ihe Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908207 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: b8 MBLK 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluoromethane ND ug/L 1.0 

1,2,3-Trichloropropane ND MQ/L 2.0 

Vinyl chloride ND Mg/L 1.0 

Xylenes, Total ND pg/L 1.5 

SamplelD: b11 MBLK 

Benzene ND Mg/L 1.0 

Toluene ND pg/L 1.0 

Ethylbenzene ND pg/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1-Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 

Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 1.0 

2-Chlorotoluene ND P9/L 1.0 

4-Chlorotoluene ND pg/L 1.0 
cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND Mg/L 1.0 

Dibromomethane ND M9/L 1.0 

1,2-Dichlorobenzene ND Mg/L 1.0 

1,3-Dichlorobenzene ND Mg/L 1.0 

1,4-Dichlorobenzene ND Mg/L 1.0 

Dichlorodifluoromethane ND pg/L 1.0 

1,1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

Batch ID; R34910 Analysis Date: 8/14/2009 2:06:53 AM 

Batch ID: R34910 Analysis Date: 8/14/2009 1:44:23 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page t 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 
Project: Davis GCF#1E Work Order: 0908207 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
SamplelD: b11 MBLK Batch ID: R34910 Analysis Date: 8/14/2009 1:44:23 PM 

2,2-Dichloropropane ND ug/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND ug/L 10 

Isopropylbenzene ND ug/L 1.0 

4-I sop ropyltol uene ND ug/L 1.0 

4-Methyl-2-pentanone ND ug/L 10 
Methylene Chloride ND ug/L 3.0 

n-Butylbenzene ND pg/L 1.0 

n-Propylbenzene ' ND pg/L 1.0 

sec-Butylbenzene ND pg/L 1.0 
Styrene ND pg/L 1.0 
tert-Butylbenzene ND ug/L 1.0 
1,1,1,2-Tetrachloroethane ND pg/L 1.0 

1,1,2,2-Tetrachloroethane ND pg/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND pg/L 1.0 

trans-1,3-Dichloropropene ND pg/L 1.0 

1,2,3-Trlchlorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND pg/L 1.0 
1,1,1-Trichloroethane ND pg/L 1.0 
1,1,2-Trichloroethane ND pg/L 10 

Trichloroethene (TCE) ND pg/L 1.0 
Trichlorofluoromethane ND pg/L 1.0 

1,2,3-Trichloropropane ND pg/L 2.0 
Vinyl chloride ND pg/L 1.0 
Xylenes, Total ND pg/L 1.5 
SamplelD: 100nglcs LCS Batch ID: R34910 Analysis Date: 8/13/2009 1:50:06 PM 

Benzene 17.48 pg/L 1.0 20 0 87.4 76.7 114 

Toluene 19.25 pg/L 1.0 20 0 96.2 78.4 117 -

Chlorobenzene 19.09 pg/L 1.0 20 0 95.5 80.7 127 
1,1-Dichloroethene 18.37 pg/L 1.0 20 0 91.9 80.2 128 
Trichloroethene (TCE) 11.32 pg/L 1.0 20 0 56.6 77.4 115 S 
Sample ID: 100ng Ics-b LCS Batch ID: R34910 Analysis Date: 8/14/2009 1:39:16 AM 

Benzene 18.81 ug/L 1.0 20 0 94.1 76.7 114 

Toluene 18.61 ug/L 1.0 20 0 93.0 78.4 117 

Chlorobenzene 19.02 pg/L 1'.0 20 0 95.1 80.7 127 

1,1-Dichloroethene 18.89 pg/L 1.0 20 0 94.4 80.2 128 

Trichloroethene (TCE) 14.81 pg/L 1.0 20 0 74.1 77.4 115 S 

Sample ID: 0908207-09a MS MS Batch ID: R34910 Analysis Date: 8/14/2009 8:05:54 AM 

Benzene 19.30 1 pg/L 1.0 20 0 96.5 78.9 115 

Toluene 19.54 pg/L 1.0 20 0 97.7 80.5 105 

Chlorobenzene 20.00 ug/L 1.0 20 0 100 85 102 

1,1-Dichloroethene 18.12 pg/L 1.0 20 0 90.6 80.2 128 

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 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 

Project: Davis GCF#1E Work Order: 0908207 

Anaiyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

SamplelD: 0908207-09a MS MS Batch ID: R34910 Analysis Date: 8/14/2009 8:05:54 AM 

Trichloroethene (TCE) 15.51 pg/L 1.0 20 0 77,5 70.3 125 
Method: EPA Method 6010B: Dissolved Metals 
Sample ID: MB MBLK Batch ID: R34935 Analysis Date: 

Calcium ND mg/L 1.0 
Magnesium ND mg/L 1.0 
Potassium ND mg/L 1.0 
Sodium ND mg/L 1.0 

Sample ID: LCS LCS Batch ID: R34935 Analysis Date: 

Calcium 49.11 mg/L 1.0 50.5 0 97.3 80 120 

Magnesium 49.11 mg/L 1.0 50.5 0 97.3 80 120 

Potassium 52.25 mg/L 1.0 55 0 95.0 80 120 

Sodium 48.51 mg/L 1.0 50.5 0 96.1 • 80 120 

Method: EPA Method 6010B: Soil Metals 
Sample ID: MB-19887 MBLK Batch ID: 19887 Analysis Date: 

Calcium ND mg/Kg 25 
Magnesium ND mg/Kg 25 

Potassium ND mg/Kg 50 
Sodium ND mg/Kg 25 

Sample ID: MB-19887 MBLK Batch ID: 19887 Analysis Date: 

Calcium ND mg/Kg 25 

Magnesium ND mg/Kg 25 

Potassium ND mg/Kg 50 

Sodium ND mg/Kg 25 

Sample ID: LCS-19887 LCS Batch ID: 19887 Analysis Date: 

Calcium 2321 mg/Kg 25 2500 0 92.8 80 120 

Magnesium 2336 mg/Kg 25 2500 0 93.5 80 120 

Potassium 2508 mg/Kg 50 2500 0 100 80 120 

Sodium 2490 mg/Kg 25 2500 0 99.6 80 120 

Sample ID: LCS-19887 LCS Batch ID: 19887 Analysis Date: 

Calcium 2440 mg/Kg 25 2500 0 97.6 80 120 

Magnesium 2433 mg/Kg 25 2500 0 97.3 80 120 

Potassium 2609 mg/Kg 50 2500 15.88 104 80 120 

Sodium 2628 mg/Kg 25 2500 0 105 80 120 

8/17/2009 3:19:12 PM 

8/17/2009 3:22:13 PM 

8/18/2009 4:55:33 PM 

8/18/2009 4:58:37 PM 

8/20/2009 12:17:47 PM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 10 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name XTO ENERC3Y 

Work Order Number 0908207 

Checklist completed by: 
Signature 

Matrix: 

Dale 

Date Received: 

Received by: ARS 

Sample ID labels checked by: 

8/13/2009 

Carrier name: FedEx 

Initials 

Shipping container/cooler in good condition? Yes 0 No • Not Present 

Custody seals intact on shipping container/cooler? Yes 0 N o D Not Present 

Custody seals intact on sample bottles? Yes • No • N/A 

Chain of custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 N o D 

Chain of custody agrees with sample labels? Yes 0 N o D 

Samples in proper container/bottle? Yes 0 No • 

Sample containers Intact? Yes 0 No • 

Sufficient sample volume lor indicated test? Yes 0 No • 

All samples received within holding lime? Yes 0 No • 

Water - VOA vials have zero headspace? No VOA vials submitted • Yes 0 N o d 

Water - Preservation labels on bottle and cap match? Yes 0 No • N/A • 

Water - pH acceptable upon receipt? Yes 0 N o D N/A • 

Container/Temp Blank temperature? 3.0° <6° C Acceptable 

Number ot preserved 
bottles checked for 
pH: 

_a_ 
\<2/ > 12 unless noted 
below. 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





H A L L 
E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, September 17, 2009 

Martin Nee 
XTO Energy 
382 County Road 3100 
Aztec, NM 87410 

TEL: (505) 333-3100 
FAX (505) 333-3280 

RE: Davis GCF#1E 

Dear Martin Nee: 

Hall Environmental Analysis Laboratory, Inc. received 8.sample(s) on 8/14/2009 for the 
analyses presented in the following report. 

This report is an addendum to the report dated August 28, 2009. This is an updated report. 

No determination of compounds below these (denoted by the ND or < sign) has been made. 
Please don't hesitate to contact Hall Environmental for any additional information or 
clarifications. 

Reporting limits are determined by EPA methodology. 

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

Order No.: 0908234 

Sincerely, 

Andy Freeman, Laboratoiy Manager 

4901 Hawkins NE • Suite • m Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www, hallenvironmental. com 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: XTO Energy 
Project: Davis GCFW1E 
Lab Order: 0908234 

CASE NARRATIVE 

See Corrective Action: [2595] MB for batch 19889 for 300.0.in soil had value for S04 in blank higher 
than reporting limit. 

Page 1 of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B l - G W 

Lab Order : 0908234 Collection Date: 8/12/2009 2:55:00 P M 

Project : Davis GC F#1E Date Received: 8/14/2009 

Lab I D : 0908234-01 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: L J B 
Fluoride 0.46 0.10 mg/L 1 8/14/2009 3:51:54 PM 

Chloride 65 2.0 mg/L 20 8/14/2009 4:09:19 PM 

Nitrate (As N)+Nitrite (As N) ND 1.0 mg/L 5 8/20/2009 1:58:35 AM 

Phosphorus, Orthophosphate (As P) ND . 0.50 H mg/L 1 8/14/2009 3:51:54 PM 

Sulfate 380 10 mg/L 20 8/14/2009 4:09:19 PM 

EPA METHOD 6010B: DISSOLVED METALS Analyst: IC 
Calcium 110 10 mg/L 10 8/24/2009 12:49:44 PM 

Magnesium 23 ' 1.0 mg/L 1 8/24/2009 12:02:42 PM 

Potassium 2.5 1.0 mg/L 1 8/24/2009 12:02:42 PM 
Sodium 190 10 mg/L 10 8/24/2009 12:49:44 PM 

EPA METHOD 8260B: VOLATILES Analyst: DAM 

Benzene ND 1.0 ug/L 1 8/17/2009 3:34:59 PM 

Toluene ND 1.0 ug/L 1 8/17/2009 3:34:59 PM 

Ethylbenzene ND 1.0 ug/L 1 8/17/2009 3:34:59 PM 
Xylenes, Total ND 1.5 pg/L 1 8/17/2009 3:34:59 PM 

Surr: 1,2-Dichloroethane-d4 99.2 54.6-141 %REC 1 8/17/2009 3:34:59 PM 

Surr: 4-Bromofluorobenzene 95.8 60.1-133 %REC 1 8/17/2009 3:34:59 PM 

. Surr: Dibromofluoromethane 103 78.5-130 %REC 1 8/17/2009 3:34:59 PM 
Surr: Toluene-d8 98.3 79.5-126 %REC 1 8/17/2009 3:34:59 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 1 of! 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B2-GW 

Lab Orde r : 0908234 Collection Date: 8/12/2009 3:20:00 P M 

Project: Davis GC F#1E Date Received: 8/14/2009 

Lab I D : 0908234-02 Matrix: AQUEOUS 

Analyses Result P Q L Qua) Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: L J B 
Fluoride 1.1 0.10 mg/L 1 8/14/2009 4:26:43 PM 
Chloride 69 2.0 mg/L 20 8/14/2009 4:44:08 PM 
Nitrate (As N)+Nitrite (As N) 1.2 1.0 mg/L 5 8/20/2009 2:16:00 AM 
Phosphorus, Orthophosphate (As P) ND 0.50 H mg/L 1 8/14/2009 4:26:43 PM 
Sulfate 560 10 mg/L 20 8/14/2009 4:44:08 PM 

EPA METHOD 6010B: DISSOLVED METALS Analyst: IC 
Calcium 140 10 mg/L 10 8/24/2009 12:52:48 PM 

Magnesium 32 1.0 mg/L 1 8/24/2009 12.05:54 PM 
Potassium 2.7 1.0 mg/L 1 8/24/2009 12:05:54 PM 
Sodium 230 10 mg/L 10 8/24/2009 12:52:48 PM 

EPA METHOD 8260B: VOLATILES Analyst: DAM 
Benzene ND 1.0 ug/L 1 8/17/2009 4:03:22 PM 
Toluene ND 1.0 ug/L 1 8/17/2009 4:03:22 PM 

Ethylbenzene ND 1.0 pg/L 1 8/17/2009 4:03:22 PM 
Xylenes, Total ND 1.5 ug/L 1 8/17/2009 4:03:22 PM 

Surr: 1,2-Dichloroethane-d4 101 54.6-141 %REC 1 8/17/2009 4:03:22 PM 
Surr: 4-Bromofluorobenzene 94.7 60.1-133 %REC 1 8/17/2009 4:03:22 PM 

Surr: Dibromofluoromethane 96.1 78.5-130 %REC 1 8/17/2009 4:03:22 PM 
Surr: Toluene-d8 95.4 79.5-126 %REC 1 8/17/2009 4:03:22 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 2 of8 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: XTO Energy Client Sample ID: B4-GW 

Lab Order: 0908234 Collection Date: 8/13/2009 9:00:00 AM 

Project: Davis GC F#1E Date Received: 8/14/2009 

Lab ID: 0908234-03 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: LJB 
Fluoride 1.4 0.10 mg/L 1 8/14/2009 5:01:33 PM 

Chloride 110 2.0 mg/L 20 8/14/2009 5:18:58 PM 

Nitrogen, Nitrite (As N) ND 2.0 mg/L 20 8/14/2009 5:18:58 PM 

Nitrogen, Nitrate (As N) 4.0 0.10 mg/L 1 8/14/2009 5:01:33 PM 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/14/2009 5:01:33 PM 

Sulfate 1600 25 mg/L 50 8/17/2009 7:54:41 PM 

EPA METHOD 601 OB: DISSOLVED METALS Analyst: IC 
Calcium 160 10 mg/L 10 8/24/2009 12:55:52 PM 

Magnesium 33 1.0 mg/L 1 8/24/2009 12:11:48 PM 

Potassium 3.5 1.0 mg/L 1 8/24/2009 12:11:48 PM 

Sodium 590 10 mg/L 10 8/24/2009 12:55:52 PM 

EPA METHOD 8260B: VOLATILES Analyst: DAM 
Benzene ND 1.0 ug/L 1 8/17/2009 4:31:48 PM 

Toluene ND 1.0 ug/L 1 8/17/2009 4:31:48 PM 

Ethylbenzene ND 1.0 pg/L 1 8/17/2009 4:31:48 PM 
Xylenes, Total ND 1.5 MQ/L 1 8/17/2009 4:31:48 PM 

Surr: 1,2-Dichloroethane-d4 96.4 54.6-141 %REC 1 8/17/2009 4:31:48 PM 

Surr: 4-Bromofluorobenzene 96.7 60.1-133 %REC 1 8/17/2009 4:31:48 PM 
Surr: Dibromofluoromethane 99.9 78.5-130 %REC 1 8/17/2009 4:31:48 PM 

Surr: Toluene-d8 94.2 79.5-126 %REC 1 8/17/2009 4:31:48 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 3 of 8 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B5-GW 

Lab Order : 0908234 Collection Date: 8/13/2009 9:20:00 A M 

Project : Davis GCF#1E Date Received: 8/14/2009 

Lab I D : 0908234-04 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: L J B 
Fluoride 0.78 0.10 mg/L 1 8/14/2009 5:36:22 PM 
Chloride 200 2.0 mg/L 20 8/14/2009 5:53:46 PM 

Nitrogen, Nitrite (As N) ND 2.0 mg/L 20 8/14/2009 5:53:46 PM 

Nitrogen, Nitrate (As N) 1.9 0.10 mg/L 1 8/14/2009 5:36:22 PM 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/14/2009 5:36:22 PM 

Sulfate 1500 25 mg/L 50 8/17/2009 8:12:05 PM 

EPA METHOD 6010B: DISSOLVED METALS Analyst: SNV 
Calcium 210 10 mg/L 10 8/18/2009 10:26:35 AM 
Magnesium 42 1.0 mg/L 1 8/17/2009 4:30:46 PM 
Potassium 4.6 1.0 mg/L 1 8/17/2009 4:30:46 PM 
Sodium • 510 10 mg/L 10 8/18/2009 10:26:35 AM 

EPA METHOD 8260B: VOLATILES Analyst: DAM 
Benzene ND 1.0 ug/L 1 8/17/2009 5:00:15 PM 

Toluene ND 1.0 ug/L 1 8/17/2009 5:00:15 PM 

Ethylbenzene ND 1.0 ug/L 1 8/17/2009 5:00:15 PM 

Xylenes, Total ND 1.5 ug/L 1 8/17/2009 5:00:15 PM 

Surr: 1,2-Dichloroethane-d4 95.5 54.6-141 %REC 1 8/17/2009 5:00:15 PM 

Surr: 4-Bromofluorobenzene 95.5 60.1-133 %REC 1 8/17/2009 5:00:15 PM 

Surr: Dibromofluoromethane 98.9 78.5-130 %REC 1 8/17/2009 5:00:15 PM 

Surr: Toluene-d8 95.4 79.5-126 %REC 1 8/17/2009 5:00:15 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 4 of 8 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: B6-GW 

Lab Order : 0908234 Collection Date: 8/13/2009 9:40:00 A M 

Project : Davis GC F#1E Date Received: 8/14/2009 

Lab I D : 0908234-05 Matrix: AQUEOUS 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 300.0: ANIONS Analyst: L J B 

Fluoride 1.1 0.10 mg/L 1 8/14/2009 6:11:11 PM 

Chloride 430 5.0 mg/L 50 8/17/2009 8:29:30 PM 

Nitrogen, Nitrite (As N) ND 2.0 mg/L 20 8/14/2009 6:28:36 PM 

Nitrogen, Nitrate (As N) 14 2.0 mg/L 20 8/14/2009 6:28:36 PM 

Phosphorus, Orthophosphate (As P) ND 0.50 mg/L 1 8/14/2009 6:11:11 PM 

Sulfate 2700 50 mg/L 100 8/17/2009 8:46:55 PM 

E P A METHOD 601 OB: DISSOLVED METALS Analyst: SNV 

Calcium 430 10 mg/L 10 8/18/2009 10:29:40 AM 

Magnesium 84 1.0 mg/L 1 8/17/2009 4:35:08 PM 

Potassium 9.5 1.0 mg/L 1 8/17/2009 4:35:08 PM 

Sodium 840 10 mg/L 10 8/18/2009 10:29:40 AM 

EPA METHOD 8260B: VOLATILES Analyst: DAM 
Benzene ND 1.0 US/L 1 8/17/2009 5:28:38 PM 

Toluene ND 1.0 ug/L 1 8/17/2009 5:28:38 PM 

Ethylbenzene ND 1.0 ug/L 1 8/17/2009 5:28:38 PM 

Xylenes, Total ND 1.5 ug/L • 1 8/17/2009 5:28:38 PM 

Surr: 1,2-Dichloroethane-d4 96.2 54.6-141 %REC 1 8/17/2009 5:28:38 PM 

Surr: 4-Bromofluorobenzene 92.3 60.1-133 %REC 1 8/17/2009 5:28:38 PM 

Surr: Dibromofluoromethane 98.0 78.5-130 %REC 1 8/17/2009 5:28:38 PM 

Surr: Toluene-d8 98.8 79.5-126 %REC 1 8/17/2009 5:28:38 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporling Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 5 of 8 
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Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: West Wal l Composite (7-17') 

Lab Order : 0908234 Collection Date: 8/13/2009 10:40:00 A M 

Project : Davis GC F# IE Date Received: 8/14/2009 

Lab I D : 0908234-06 Matrix: SOIL 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE ORGANICS Analyst: S C C 

Diesel Range Organics (DRO) 28 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) 110 50 mg/Kg 1 8/18/2009 

Surr: DNOP 86.0 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 10 mg/Kg 2 8/19/2009 12:26:26 AM 

Surr: BFB 90.0 58.8-123 %REC 2 8/19/2009 12:26:26 AM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 

Benzene ND 0.10 mg/Kg 2 8/19/2009 12:26:26 AM 

Toluene ND 0.10 mg/Kg 2 8/19/2009 12:26:26 AM 

Ethylbenzene ND 0.10 mg/Kg 2 8/19/2009 12:26:26 AM 

Xylenes, Total ND 0.20 mg/Kg 2 8/19/2009 12:26:26 AM 

Surr: 4-Bromofluorobenzene 96.1 66.8-139 %REC 2 8/19/2009 12:26:26 AM 

EPA METHOD 300.0: ANIONS Analyst: TAF 

Fluoride 2.5 1.5 mg/Kg 5 8/17/2009 3:57:59 PM 

Chloride 280 1.5 mg/Kg 5 8/17/2009 3:57:59 PM 

Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 3:57:59 PM 

Nitrogen, Nitrate (As N) 3.8 1.5 mg/Kg 5 8/17/2009 3:57:59 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 3:57:59 PM 

Sulfate 1000 75 mg/Kg 50 8/17/2009 4:15:24 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 

Calcium 4200 130 mg/Kg 5 8/20/2009 12:07:22 PM 

Magnesium 930 130 mg/Kg 5 8/20/2009 12:07:22 PM 

Potassium 380 250 mg/Kg 5 8/20/2009 12:07:22 PM 

Sodium 690 130 mg/Kg 5 8/20/2009 12:07:22 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limils 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

' RL Reporting Limit 
Page 6 of8 



Hall Environmental Analysis Laboratory, Inc. Date: 17Sep-09 

CLIENT: XTO Energy Client Sample ID: South Wall (14-17') 

LabOrder: 0908234 Collection Date: 8/13/2009 3:00:00 PM 

Project: Davis GCF#1E Date Received: 8/14/2009 

Lab ID: 0908234-07 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 801 i)B: D I E S E L RANGE ORGANICS 
Diesel Range Organics (DRO) ND 10 mg/Kg 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 

Surr: DNOP 86.5 61.7-135 %REC 

Analyst: SCC 
1 8/18/2009 
1 8/18/2009 
1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 

Surr: BFB 85.5 58.8-123 %REC 

Analyst: NSB 
1 8/19/2009 12:56:54 AM 
1 8/19/2009 12:56:54 AM 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr: 4-Bromotluorobenzene 

EPA METHOD 300.0: ANIONS 
Fluoride 
Chloride 
Nitrogen, Nitrite (As N) 
Nitrogen, Nitrate (As N) 
Phosphorus, Orthophosphate (As P) 
Sulfate 

ND 0.050 mg/Kg 
ND 0.050 mg/Kg 
ND 0.050 mg/Kg 

ND 0.10 mg/Kg 
95.6 66.8-139 %REC 

2.4 1.5 mg/Kg 

70 1.5 mg/Kg 

ND 1.5 mg/Kg 

3.1 1.5 mg/Kg 
ND 7.5 mg/Kg 

1700 75 mg/Kg 

Analyst: NSB 
1 8/19/2009 12:56:54 AM 
1 8/19/2009 12:56:54 AM 
1 8/19/2009 12:56:54 AM 
1 8/19/2009 12:56:54 AM 

1 8/19/2009 12:56:54 AM 

Analyst: TAF 
5 8/17/2009 4:32:49 PM 
5 8/17/2009 4:32:49 PM 
5 8/17/2009 4:32:49 PM 
5 8/17/2009 4:32:49 PM 
5 8/17/2009 4:32:49 PM 

50 8/17/2009 4:50:13 PM 

EPA METHOD 6010B: SOIL METALS 
Calcium 
Magnesium 
Potassium 
Sodium 

7500 120 mg/Kg 
810 25 mg/Kg 
290 50 mg/Kg 
280 25 mg/Kg 

Analyst: SNV 
5 8/20/2009 12:11:54 PM 
1 8/18/2009 6:06:44 PM 
1 8/18/2009 6:06:44 PM 

1 8/18/2009 6:06:44 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 7 of 8 



Hall Environmental Analysis Laboratory, Inc. 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

XTO Energy 

0908234 

Davis GCF#1E 

0908234-08 

Client Sample ID: TRIP BLANK 

Collection Date: 

Date Received: 8/14/2009 
Matrix: TRIP BLANK 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: DAM 

Benzene ND 1.0 MQ/L 1 8/17/2009 5:56:58 PM 

Toluene ND 1.0 MQ/L 1 8/17/2009 5:56:58 PM 

Ethylbenzene ND 1.0 M9/L 1 8/17/2009 5:56:58 PM 

Xylenes, Total ND 1.5 M9/L 1 8/17/2009 5:56:58 PM 

Surr: 1,2-Dichloroethane-d4 98.5 54.6-141 %REC 1 8/17/2009 5:56:58 PM 

Surr: 4-Bromofluorobenzene 94.9 60.1-133 %REC 1 8/17/2009 5:56:58 PM 

Surr: Dibromofluoromethane 98.2 78.5-130 %REC 1 8/17/2009 5:56:58 PM 

Surr: Toluene-d8 98.8 79.6-126 %REC 1 8/17/2009 5:56:58 PM 

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

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

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

MCL Maximum Contaminant Level 
RL Reporting Limit 

Page 8 of 8 



Hall Environmental Analysis Laboratory, Inc. Date: I7-Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 
Project: Davis GCF#1E Work Order: 0908234 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplelD: MB-19889 MBLK Batch ID: 19889 Analysis Date: 8/17/2009 12:11:39 PM 

Fluoride ND mg/Kg 0.30 

Chloride ND mg/Kg 0.30 

Nitrogen, Nitrite (As N) ND mg/Kg 0.30 

Nitrogen, Nitrate (As N) ND mg/Kg 0.30 

Phosphorus, Orthophosphate (As P) ND mg/Kg 1.5 
Sulfate 3.201 mg/Kg 1.5 

SamplelD: MB-19889 MBLK Batch ID: 19889 Analysis Date: 8/18/2009 2:07:17 AM 

Fluoride ND mg/Kg 0.30 
Chloride ND mg/Kg 0.30 
Nitrogen, Nitrite (As N) ND mg/Kg 0.30 
Nitrogen, Nitrate (As N) ND mg/Kg 0.30 
Phosphorus, Orthophosphate (As P) ND mg/Kg 1.5 
Sulfate 2.985 mg/Kg 1.5 

SamplelD: LCS-19889 LCS Batch ID: 19889 Analysis Date: 8/17/2009 12:29:03 PM 

Fluoride 1.557 mg/Kg 0.30 1.5 0 104 90 110 

Chloride 14.71 mg/Kg 0.30 15 0 98.0 90 110 

Nitrogen, Nitrite (As N) 2.990 mg/Kg 0.30 3 0 99.7 90 110 

Nitrogen, Nitrate (As N) 7.378 mg/Kg 0.30 7.5 0 98.4 90 110 

Phosphorus, Orthophosphate (As P) 14.57 mg/Kg 1.5 15 0 97.1 90 110 

Sulfate 29.49 mg/Kg 1.5 30 2.985 88.4 90 110 BS 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908234 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
Sample ID: MB MBLK Batch ID: R34924 Analysis Date: 8/14/2009 8:54:06 AM 

Fluoride ND mg/L 0.10 

Chloride ND mg/L 0.10 

Nitrogen, Nitrite (As N) ND mg/L 0.10 

Nitrogen, Nitrate (As N) ND mg/L 0.10 

Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R34944 Analysis Date: 8/17/2009 8:53:05 AM 

Fluoride ND mg/L 0.10 

Chloride ND mg/L 0.10 

Nitrogen, Nitrite (As N) ND mg/L 0.10 
Nitrogen, Nitrate (As N) ND mg/L 0.10 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R34961 Analysis Date: 8/18/2009 10:29:06 AM 

Fluoride ND mg/L 0.10 

Chloride ND mg/L 0.10 

Nitrate (As N)+Nitrite (As N) ND mg/L 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: MB MBLK Batch ID: R34971 Analysis Date: 8/19/2009 11:28:08 AM 

Fluoride ND mg/L 0.10 

Chloride ND mg/L 0.10 

Nitrate (As N)+Nitrite (As N) ND mg/L • 0.20 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R34924 Analysis Date: 8/14/2009 9:11:31 AM 

Fluoride 0.5038 mg/L 0.10 0.5 0 101 90 110 

Chloride 4.778 mg/L 0.10 5 0 95.6 90 110 

Nitrogen, Nitrite (As N) 0.9352 mg/L 0.10 1 0 93.5 90 110 

Nitrogen, Nitrate (As N) 2.418 mg/L 0.10 2.5 0 96.7 90 110 

Nitrate (As N)+Nitrite (As N) 3.353 mg/L 0.20 3.5 0 95.8 90 110 

Phosphorus, Orthophosphate (As P) 4.885 mg/L 0.50 5 0 97.7 90 110 

Sulfate 9.849 mg/L 0.50 10 0 98.5 90 110 

Sample ID: LCS LCS Batch ID: R34944 Analysis Date: 8/17/2009 9:10:30 AM 

Fluoride 0.4744 mg/L 0.10 0.5 0 94.9 90 110 

Chloride 4.793 mg/L 0.10 5 0 95.9 90 110 

Nitrogen, Nitrite (As N) 0.9172 mg/L 0.10 1 0 91.7 90 110 

Nitrogen, Nitrate (As N) 2.438 mg/L 0.10 2.5 0 97.5 90 110 

Phosphorus, Orthophosphate (As P) 4.816 mg/L 0.50 5 0 96.3 90 110 

Sulfate 9.772 mg/L 0.50 10 0 97.7 90 110 

Sample ID: LCS LCS Batch ID: R34961 Analysis Date: 8/18/2009 10:46:30 AM 

Fluoride 0.5198 mg/L 0.10 0.5 0 104 90 110 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H 

ND 
S 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

Spike recovery outside accepted recovery limits Page 2 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908234 

Analyte Result Units PQL SPK Va SPK ref 
t 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Ani ons 

Sample ID: LCS LCS Batch ID: R34961 Analysis Date: 8/18/2009 10:46:30 Ati 

Chloride 4.931 mg/L 0.10 5 0 98.6 90 110 

Nitrate (As N)+Nitrite (As N) 3.454 mg/L 0.20 3.5 0 98.7 90 110 

Phosphorus, Orthophosphate (As P) 4.969 mg/L 0.50 5 0 99.4 90 110 

Sulfate 10.03 mg/L 0.50 10 . 0 100 90 110 

Sample ID: LCS LCS Batch ID: R34971 Analysis Date: 8/19/2009 11:45:32 AH 

Fluoride 0.5090 mg/L 0.10 0.5 0 102 90 110 

Chloride 4.761 mg/L 0.10 5 0 95.2 90 110 

Nitrate (As N)+Nitrite (As N) 3.345 mg/L 0.20 3.5 0 \ 95.6 90 110 

Phosphorus, Orthophosphate (As P) 4.812 mg/L 0.50 5 0 96.2 90 110 

Sulfate 9.624 mg/L 0.50 10 0 96.2 90 110 

Method: EPA Method 801 SB: 
SamplelD: MB-19884 

Diesel Range Organics (DRO) 
Motor Oil Range Organics (MRO) 
SamplelD: LCS-19884 

Diesel Range Organics (DRO) 

Sample ID: LCSD-19884 

Diesel Range Organics (DRO) 

Diesel Range Organics 

MBLK 

ND 

ND 

35.66 

39.25 

mg/Kg 

mg/Kg 

LCS 

mg/Kg 

LCSD 

mg/Kg 

10 

50 

10 

10 

50 

50 

Batch ID: 19884 Analysis Date: 

Batch ID: 19884 Analysis Date: 

0 71.3 64.6 116 

Batch ID: 19884 Analysis Date: 

0 78.5 64.6 116 9.59 

8/17/2009 

8/17/2009 

8/17/2009 

17.4 

Method: EPA Method 8015B: Gasoline Range 
Sample ID: 0908234-07A MSD 

Gasoline Range Organics (GRO) 24.75 
SamplelD: MB-19881 

Gasoline Range Organics (GRO) ND 

SamplelD: LCS-19881 

Gasoline Range Organics (GRO) 26.50 
Sample ID: 0908234-07A MS 

Gasoline Range Organics (GRO) 26.42 

MSD 

mg/Kg 

MBLK 

mg/Kg 
LCS 

mg/Kg 

MS 

mg/Kg 

5.0 

5.0 

5.0 

5.0 

Batch ID: 19881 Analysis Date: 8/22/2009 1:20:59 AM 

25 2.92 87.3 69.5 120 6.53 11.6 

Batch ID: 19881 Analysis Date: 8/19/2009 4:30:09 AM 

25 

Batch ID: 19881 Analysis Date: 8/22/2009 1:51:16 AM 

106 64.4 133 
Batch ID: 19881 Analysis Date: 8/22/2009 12:50:46 AM 

25 2.92 94.0 69.5 120 

Qualifiers: 
E Estimated value 

J Analyte detected below quantitation limits 

RPD outside accepted recovery limits R 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 3 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908234 

Analyte Result Units PQL ' SPKVa SPK ref 
i 

%Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8021B: Volatiles 
Sample ID: 0908234-07A MSD MSD Batch ID: 19881 Analysis Date: 8/22/2009 6:55:04 Afv 

Methyl tert-butyl ether (MTBE) 0,9896 mg/Kg 0.10 1 0 99.0 67.9 135 1.49 28 
Benzene 0.9577 mg/Kg 0.050 1 0.0039 95.4 78.8 132 1.46 27 
Toluene 0.9437 mg/Kg 0,050 1 0 94.4 78.9 112 . 0.734 19 

Ethylbenzene 0.9408 mg/Kg 0.050 1 0 94.1 69.3 125 0.908 10 
Xylenes, Total 2.747 mg/Kg 0.10 3 0 • 91.6 73 128 0.215 13 

SamplelD: MB-19881 MBLK Batch ID: 19881 Analysis Date: 8/19/2009 4:30:09 Afv 

Methyl tert-butyl ether (MTBE) ND mg/Kg 0.10 
Benzene ND mg/Kg 0.050 
Toluene ND mg/Kg 0.050 

Ethylbenzene ND mg/Kg 0.050 
Xylenes, Total ND mg/Kg 0.10 
Sample ID: LCS-19881 LCS Batch ID: 19881 Analysis Date: 8/23/2009 4:58:36 AW 

Methyl tert-butyl ether (MTBE) 0.8267 mg/Kg 0.10 1 0 82.7 67.9 135 
Benzene 0.9609 mg/Kg 0.050 1 0.0029 95.8 78.8 132 

Toluene 0.9366 mg/Kg 0.050 1 0 93.7 78.9 112 

Ethylbenzene 0.9119 mg/Kg 0.050 1 0 91.2 69.3 125 

Xylenes, Total 2.702 mg/Kg 0.10 3 0 90.1 73 128 

Sample ID: 0908234-07A MS MS Batch ID: 19881 Analysis Date: 8/22/2009 6:24:34 Afv 

Methyl tert-butyl ether (MTBE) 0.9750 mg/Kg 0.10 1 0 97.5 67.9 135 

Benzene 0.9438 mg/Kg 0.050 1 0.0039 94.0 78.8 132 
Toluene 0.9368 mg/Kg 0.050 1 0 93.7 78.9 112 

Ethylbenzene 0.9323 mg/Kg 0.050 1 0 93.2 69.3 125 
Xylenes, Total 2.741 mg/Kg 0.10 3 0 91.4 73 128 

Qualifiers; 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 4 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GC F#1E Work Order: 0908234 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 
i 

Method: EPA Method 8260B: VOLATILES 
Sample ID: 5ml rb MBLK Batch ID: R34941 Analysis Date: 8/17/2009 8:58:35 A!\ 

Benzene ND 1.0 
Toluene ND ug/L 1.0 

Ethylbenzene ND ug/L 1.0 

Methyl tert-butyl ether (MTBE) ND pg/L 1.0 

1,2,4-Trimethylbenzene ND pg/L 1.0 

1,3,5-Trimethylbenzene ND pg/L 1.0 

1,2-Dichloroethane (EDC) ND pg/L 1.0 

1,2-Dibromoethane (EDB) ND pg/L 1.0 

Naphthalene ND pg/L 2.0 

1 -Methylnaphthalene ND pg/L 4.0 

2-Methylnaphthalene ND pg/L 4.0 
Acetone ND pg/L 10 

Bromobenzene ND pg/L 1.0 

Bromodichloromethane ND pg/L 1.0 

Bromoform ND pg/L 1.0 

Bromomethane ND pg/L 1.0 

2-Butanone ND pg/L 10 

Carbon disulfide ND pg/L 10 

Carbon Tetrachloride ND pg/L 1.0 

Chlorobenzene ND pg/L 1.0 

Chloroethane ND pg/L 2.0 

Chloroform ND pg/L 1.0 

Chloromethane ND pg/L 1.0 

2-Chlorotoluene ND pg/L 1.0 

4-Chlorotoluene ND pg/L 1.0 

cis-1,2-DCE ND pg/L 1.0 

cis-1,3-Dichloropropene ND pg/L 1.0 
1,2-Dibromo-3-chloropropane ND pg/L 2.0 

Dibromochloromethane ND pg/L 1.0 

Dibromomethane ND pg/L 1.0 
1,2-Dichlorobenzene ND pg/L 1.0 

1,3-Dichlorobenzene ND pg/L 1.0 

1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND pg/L 1,0 

1.1-Dichloroethane ND pg/L 1.0 

1,1-Dichloroethene ND pg/L 1.0 

1,2-Dichloropropane ND pg/L 1.0 

1,3-Dichloropropane ND pg/L 1.0 

2,2-Dichloropropane ND pg/L 2.0 

1,1-Dichloropropene ND pg/L 1.0 

Hexachlorobutadiene ND pg/L 1.0 

2-Hexanone ND pg/L 10 

Isopropylbenzene ND pg/L 1.0 

4-lsopropyltoluene ND pg/L - 1.0 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 5 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 
Project: Davis GCF#1E W o r k Orde r : 0908234 

Analyte Result Units PQL SPK Va 
I 

SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 

Sample ID: 5ml rb MBLK Batch ID: R34941 Analysis Date: 8/17/2009 8:58:35 AM 

4-Methyl-2-pentanone ND ug/L 10 
Methylene Chloride ND ug/L 3.0 
n-Butylbenzene ND ug/L 1.0 
n-Propylbenzene ND ug/L 1.0 

sec-Butylbenzene ND ug/L 1.0 

Styrene ND ug/L 1.0 
tert-Butylbenzene ND ug/L 1.0 
1,1,1,2-Tetrachloroethane ND ug/L 1.0 

1,1,2,2-Tetrachloroethane ND ug/L 2.0 
Tetrachloroethene (PCE) ND ug/L 1.0 
trans-1,2-DCE ND ug/L 1.0 
trans-1,3-Dichloropropene ND ug/L 1.0 

1,2,3-TrichIorobenzene ND pg/L 1.0 
1,2,4-Trichlorobenzene ND ug/L 1.0 

1,1,1-Trichloroethane ND pg/L 1.0 

1,1,2-Trichloroethane ND ug/L 1.0 

Trichloroethene (TCE) ND pg/L 1.0 

Trichlorofluoromethane ND ug/L 1.0 
1,2,3-Trichloropropane ND pg/L 2.0 
Vinyl chloride ND ug/L 1.0 

Xylenes, Total ND pg/L 1.5 

SamplelD: 100nglcs LCS Batch ID: R34941 Analysis Date: 8/17/2009 9:54:43 AM 

Benzene 22.50 pg/L 1.0 20 0 113 76.7 114 

Toluene 20.05 pg/L 1.0 20 0 100 78.4 117 

Chlorobenzene 20.10 pg/L 1.0 20 0 100 80.7 127 

1,1-Dichloroethene 25.15 pg/L 1.0 20 0 126 80.2 128 

Trichloroethene (TCE) 24.23 pg/L 1.0 20 0 121 77.4 115 S 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD ouiside accepted recovery limits 

H 

ND 

S 

Holding times for preparation or analysis exceeded 

Not Detected at the Reporting Limit 

Spike recovery outside accepted recovery limits Page 6 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 
Project : Davis G C F # IE W o r k Orde r : 0908234 

Analyte Result Units PQL SPKVa 
i 

SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 6010B: Dissolved Metals 
Sample ID: MB MBLK Batch ID: R34935 Analysis Date: 8/17/2009 3:19:12 PM 

Calcium ND mg/L 1.0 
Magnesium ND mg/L 1.0 
Potassium ND mg/L 1.0 
Sodium ND mg/L 1.0 

Sample ID: MB MBLK Batch ID: R35008 Analysis Date: 8/24/2009 11:08:34 AM 

Calcium ND mg/L 1.0 

Magnesium ND mg/L 1.0 
Potassium ND mg/L 1.0 

Sodium ND mg/L 1.0 
Sample ID: LCS LCS Batch ID: R34935 Analysis Date: 8/17/2009 3:22:13 PM 

Calcium 49.11 mg/L 1.0 50.5 0 97.3 SO 120 
Magnesium 49.11 mg/L 1.0 50.5 0 97.3 80 120 
Potassium 52.25 mg/L 1.0 55 0 95.0 80 120 
Sodium 48.51 mg/L 1.0 50.5 0 96.1 80 120 
Sample ID: LCS LCS Batch ID: R35008 Analysis Date: 8/24/2009 11:11:37 AM 

Calcium 51.07 mg/L 1.0 50.5 0.0429 101 80 120 
Magnesium 51.62 mg/L 1.0 50.5 0.0213 102 80 120 
Potassium 56.10 mg/L 1.0 55 0.1766 102 80 120 
Sodium 51.14 mg/L 1.0 50.5 0.0804 101 80 120 

Method: EPA Method 60" OB: Soil Metals 
Sample ID: MB-19887 MBLK Batch ID: 19887 Analysis Date: 8/18/2009 4:55:33 PM 

Calcium ND mg/Kg 25 
Magnesium ND mg/Kg 25 
Potassium ND mg/Kg 50 
Sodium ND mg/Kg 25 

Sample ID: MB-19887 MBLK Batch ID: 19887 Analysis Date: 8/20/2009 12:14:44 PM 

Calcium ND mg/Kg 25 
Magnesium ND mg/Kg 25 
Potassium ND mg/Kg 50 
Sodium ND mg/Kg 25 
Sample ID: LCS-19887 LCS Batch ID: 19887 Analysis Date: 8/18/2009 4:58:37 PM 

Calcium 2321 mg/Kg " 25 2500 0 92.8 80 120 
Magnesium 2336 mg/Kg 25 2500 0 93.5 80 120 
Potassium 2508 mg/Kg 50 2500 0 100 80 120 
Sodium 2490 mg/Kg 25 2500 0 99.6 80 120 

Sample ID: LCS-19887 LCS Batch ID: 19887 Analysis Date: 8/20/2009 12:17:47 PM 

Calcium 2440 mg/Kg 25 2500 0 97.6 80 120 
Magnesium 2433 mg/Kg 25 2500 0 97.3 80 120 

Potassium 2609 mg/Kg 50 2500 15.88 104 80 120 

Sodium 2628 mg/Kg 25 2500 0 105 80 120 

Qualifiers: 
E Estimated value 
J Analyte detected below quaniilalion limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Date Received: 

Received by: TLS 

Sample ID labels checked by: 

Client Name XTO ENERGY 

Work Order Number 0908234 

Checklist completed by: 
Signature 

Matrix: 

8/14/2009 

Carrier name: FedEx 

Shipping container/cooler in good condition? Yes 0 No • Not Present • 

Custody seals intact on shipping container/cooler? Yes 0 No • Not Present • 

Custody seals intact on sample bottles? Yes • N o D N/A 0 

Chain ot custody present? Yes 0 N o D 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 NoU 

Samples In proper container/bollle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 N o D 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials submitted • Yee 0 No • 

Water - Preservation labels on bottle and cap match? Yes 0 No • N/A • 

Water • pH acceptable upon receipt? Yes 0 No • N/A • 

Container/Temp Blank temperature? 0.1° <6° C Acceptable 

COMMENTS: 
If given sufficient time to cool. 

Not Shipped • 

Number of preserved 
bottles checked for 
pH: 

\0 
lr2\ > 12 unless noted 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 





E N V I R O N M E N T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, September 17, 2009 

Martin Nee 
XTO Energy 
382 County Road 3100 
Aztec, NM 87410 

TEL: (505) 333-3100 
FAX (505) 333-3280 

RE: Davis GC F#IE 

Dear Martin Nee: 

Hall Environmental Analysis Laboratory, Inc. received 4 sample(s) on 8/17/2009 for the 
analyses presented in the following report. 

This report is an addendum to the report dated August 24, 2009. This is an updated report. 

No determination of compounds below these (denoted by the ND or < sign) has been made. 
Please don't hesitate to contact Hall Environmental for any additional information or 
clarifications. 

Reporting limits are determined by EPA methodology. 

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

Order No.: 0908259 

Sincerely, 

Andy Freeman, Laboratory Manager 

4901 Hawkins NE • Suite D • Albuquerque, NM 87109 
505 .345 .39751 Fax 505.345.4107 

www.hallenvironmenCal.com 



Hall Environmental Analvsis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: XTO Energy 

Project: Davis GC F#IE C A S E N A R R A T I V E 
Lab Order: 0908259 

See Corrective Action: [2595] MB for batch 19889 for 300.0 in soil had value for S04 in blank higher 
than reporting limit. 

Page 1 of 1 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

XTO Energy 

0908259 

Davis GC F#1E 

0908259-01 

Client Sample ID: Excavation South Bottom (18') 

Collection Date: 8/14/2009 9:00:00 AM 

Date Received: 8/17/2009 

Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8015B: D IESEL RANGE ORGANICS 
Diesel Range Organics (DRO) ND 10 mg/Kg 
Motor Oil Range Organics (MRO) ND 50 mg/Kg 

Surr: DNOP 80.3 61.7-135 %REC 

Analyst: SCC 
1 8/18/2009 
1 8/18/2009 
1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/19/2009 1:27:13 AM 

Surr: BFB 85.1 58.8-123 %REC 1 8/19/2009 1:27:13 AM 

EPA METHOD 8021B: VOLATILES 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Surr: 4-Bromofluorobenzene 

ND 0.050 mg/Kg 
ND 0.050 mg/Kg 
ND 0.050 mg/Kg 
ND 0.10 mg/Kg 

91.4 66.8-139 %REC 

Analyst: NSB 
1 8/19/2009 1:27:13 AM 
1 8/19/2009 1:27:13 AM 
1 8/19/2009 1:27:13 AM 

1 8/19/2009 1:27:13 AM 
1 8/19/2009 1:27:13 AM 

EPA METHOD 300.0: ANIONS 
Fluoride 

Chloride 

Nitrogen, Nitrite (As N) 

Nitrogen, Nitrate (As N) 

Phosphorus, Orthophosphate (As P) 

Sulfate 

EPA METHOD 6010B: SOIL METALS 
Calcium 
Magnesium 
Potassium. 
Sodium 

1.6 1.5 mg/Kg 

45 1.5 mg/Kg 

ND 1.5 mg/Kg 

ND 1.5 mg/Kg 

ND 7.5 mg/Kg 

230 7.5 mg/Kg 

2200 25 mg/Kg 
900 25 mg/Kg 

240 50 mg/Kg 
830 25 mg/Kg 

Analyst: TAF 
5 8/17/2009 12:46:28 PM 

5 8/17/2009 12:46:28 PM 

5 8/17/2009 12:46:28 PM 

5 8/17/2009 12:46:28 PM 

5 8/17/2009 12:46:28 PM 

5 8/17/2009 12:46:28 PM 

Analyst: SNV 
1 8/18/2009 6:31:06 PM 
1 8/18/2009 6:31:06 PM 
1 8/18/2009 6:31:06 PM 
1 8/18/2009 6:31:06 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limils 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 1 of4 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Client Sample ID: Excavation North Wal l (15-17') 

Lab Order : 0908259 Collection Date: 8/14/2009 2:30:00 PM 

Project: Davis GC F# IE Date Received: 8/17/2009 

Lab I D : 0908259-02 Matrix: SOIL 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8015B: D I E S E L RANGE ORGANICS Analyst: S C C 

Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/18/2009 

Surr; DNOP 85.3 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/19/2009 1:57:33 AM 

Surr: BFB 87.2 58.8-123 %REC 1 8/19/2009 1:57:33 AM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 

Benzene ND 0.050 mg/Kg 1 8/19/2009 1:57:33 AM 

Toluene ND 0.050 mg/Kg 1 8/19/2009 1:57:33 AM 

Ethylbenzene ND 0.050 mg/Kg 1 8/19/2009 1:57:33 AM 

Xylenes, Total ND 0.10 mg/Kg 1 8/19/20091:57:33 AM 

Surr: 4-Bromofluorobenzene 99.1 66.8-139 %REC 1 8/19/2009 1:57:33 AM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride 2.0 1.5 mg/Kg 5 8/17/2009 1:21:18 PM 

Chloride 630 15 mg/Kg 50 8/17/2009 1:38:42 PM 

Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 1:21:18 PM 

Nitrogen, Nitrate (As N) 3.2 1.5 mg/Kg 5 8/17/2009 1:21:18 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 1:21:18 PM 

Sulfate 430 7.5 mg/Kg 5 8/17/2009 1:21:18 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 
Calcium 2500 25 mg/Kg 1 8/18/2009 6:33:57 PM 
Magnesium 850 25 mg/Kg 1 8/18/2009 6:33:57 PM 

Potassium 370 50 mg/Kg 1 8/18/2009 6:33:57 PM 

Sodium 670 25 mg/Kg 1 8/18/2009 6:33.57 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 2 of4 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: XTO Energy Client Sample ID: Excavation North Bottom (18') 
Lab Order : 0908259 Collection Date: 8/14/2009 2:45:00 P M 

Project : Davis G C F # I E Date Received: 8/17/2009 

Lab I D : 0908259-03 Matrix: SOIL 

Analyses Result P Q L Qual Units D F Date Analyzed 

EPA METHOD 8015B: D IESEL RANGE ORGANICS Analyst: S C C 
Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/18/2009 

Surr: DNOP 83.6 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/19/2009 2:28:02 AM 

Surr: BFB 86.5 58.8-123 %REC 1 8/19/2009 2:28:02 AM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.050 mg/Kg 1 8/19/2009 2:28:02 AM 

Toluene ND 0.050 mg/Kg 1 8/19/2009 2:28:02 AM 

Ethylbenzene ND 0.050 mg/Kg 1 8/19/2009 2:28:02 AM 

Xylenes, Total ND 0.10 mg/Kg 1 8/19/2009 2:28:02 AM 

Surr: 4~Bromofluorobenzene 98.2 66.8-139 %REC 1 8/19/2009 2:28:02 AM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride 1.6 1.5 mg/Kg 5 8/17/2009 1 56:06 PM 
Chloride 50 1.5 mg/Kg 5 8/17/2009 1 56:06 PM 

Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 1 56:06 PM 

Nitrogen, Nitrate (As N) ND 1.5 mg/Kg 5 8/17/2009 1 56:06 PM 

Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 1 56:06 PM 
Sulfate 180 7.5 mg/Kg 5 8/17/2009 1 56:06 PM 

EPA METHOD 6010B: SOIL METALS Analyst; SNV 
Calcium 2400 25 mg/Kg 1 8/18/2009 6 42:51 PM 

Magnesium 870 25 mg/Kg 1 8/18/2009 6:42:51 PM 

Potassium 210 50 mg/Kg 1 8/18/2009 6:42:51 PM 

Sodium 330 25 mg/Kg 1 8/18/2009 6:42:51 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 3 of4 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: XTO Energy Client Sample ID: Excavation D 

Lab Order: 0908259 Collection Date: 8/14/2009 2 :00:00 PM 

Project: Davis GCF#IE Date Received: 8/17/2009 

Lab ID: 0908259-04 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: SCC 
Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/18/2009 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/18/2009 
Surr: DNOP 81.9 61.7-135 %REC 1 8/18/2009 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/19/2009 3:28:47 AM 

Surr: BFB 83.8 58.8-123 %REC 1 8/19/2009 3:28:47 AM 

EPA METHOD 8021B: VOLATILES Analyst: NSB 
Benzene ND 0.050 mg/Kg 1 8/19/2009 3:28:47 AM 
Toluene ND 0.050 mg/Kg 1 8/19/2009 3:28:47 AM 
Ethylbenzene ND 0.050 mg/Kg 1 8/19/2009 3:28:47 AM 

Xylenes, Total ND 0.10 mg/Kg 1 8/19/2009 3:28:47 AM 
Surr: 4-Bromofluorobenzene 94.9 66.8-139 %REC 1 8/19/2009 3:28:47 AM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride ND 1.5 mg/Kg 5 8/17/2009 2:30:55 PM 
Chloride ' 10 1.5 mg/Kg 5 8/17/2009 2:30:55 PM 
Nitrogen, Nitrite (As N) ND 1.5 mg/Kg 5 8/17/2009 2:30:55 PM 
Nitrogen, Nitrate (As N) ND 1.5 mg/Kg 5 8/17/2009 2:30:55 PM 
Phosphorus, Orthophosphate (As P) ND 7.5 mg/Kg 5 8/17/2009 2:30:55 PM 
Sulfate 57 7.5 mg/Kg 5 8/17/2009 2:30:55 PM 

EPA METHOD 6010B: SOIL METALS Analyst: SNV 
Calcium 2600 25 mg/Kg 1 8/18/2009 6:45:51 PM 
Magnesium 700 25 mg/Kg 1 8/18/2009 6:45:51 PM 
Potassium 180 50 mg/Kg 1 8/18/2009 6:45:51 PM 
Sodium 270 25 mg/Kg 1 8/18/2009 6:45:51 PM 

Qualifiers: * Value exceeds Maximum Conlaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyle detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 4 of 4 



Hall Environmental Analysis Laboratory, Inc. Date: I7-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 

Davis GCF#1E Work Order: 0908259 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplelD: MB-19889 

Fluoride ND 

Chloride ND 
Nitrogen, Nitrite (As N) ND 
Nitrogen, Nitrate (As N) ND 

Phosphorus, Orthophosphate (As P) ND 
Sulfate 3.201 
SamplelD: MB-19889 

Fluoride ND 
Chloride ND 
Nitrogen, Nitrite (As N) ND 
Nitrogen, Nitrate (As N) ND 
Phosphorus, Orthophosphate (As P) ND 

Sulfate 2.985 
SamplelD: LCS-19889 

MBLK 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

MBLK 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

LCS 

Batch ID: 19889 Analysis Date: 8/17/2009 12:11:39 PM 

0.30 
0.30 
0.30 
0.30 
1.5 
1.5 

0.30 
0.30 
0.30 
0.30 
1.5 
1.5 

Batch ID: 19889 Analysis Date: 8/18/2009 2:07:17 AM 

Batch ID: 19889 Analysis Date: 8/17/2009 12:29:03 PM 

Fluoride 1.557 mg/Kg 0.30 1.5 0 104 90 110 

Chloride 14.71 mg/Kg 0.30 15 0 98.0 90 .110 

Nitrogen, Nitrite (As N) 2.990 mg/Kg 0.30 3 0 99.7 90 110 

Nitrogen, Nitrate (As N) 7.378 mg/Kg 0.30 7.5 0 98.4 90 110 

Phosphorus, Orthophosphate (As P) 14.57 mg/Kg 1.5 15 0 97.1 90 110 

Sulfate 29.49 mg/Kg 1.5 30 2.985 88.4 90 110 BS 

Method: EPA Method 8015B: 

SamplelD: MB-19884 

Diesel Range Organics (DRO) 

Motor Oil Range Organics (MRO) 

SamplelD: LCS-19884 

Diesel Range Organics (DRO) 
SamplelD: LCSD-19884 

Diesel Range Organics (DRO) 

Diesel Range Organics 

MBLK 

ND 

ND 

35.66 

39.25 

mg/Kg 

mg/Kg 

LCS 

mg/Kg 

LCSD 

mg/Kg 

10 

50 

10 

10 

50 

50 

Batch ID: 19884 Analysis Date: 

Batch ID: 19884 Analysis Date: 

0 71.3 64.6 116 

Batch ID: 19884 Analysis Date: 

0 78.5 64.6 116 9.59 

8/17/2009 

8/17/2009 

8/17/2009 

17.4 

Method: EPA Method 8015B: 
SamplelD: MB-19898 

Gasoline Range Organics (GRO) 
SamplelD: LCS-19898 

Gasoline Range Organics (GRO) 

SamplelD: LCSD-19898 

Gasoline Range Organics (GRO) 

Gasoline Range 

MBLK 

ND mg/Kg 5.0 

LCS 

31.42 mg/Kg 5.0 

LCSD 

30.88 mg/Kg 5.0 

25 

25 

Batch ID: 19898 Analysis Date: 8/19/2009 5:00:35 AM 

Batch ID: 19898 Analysis Date: 8/22/2009 2:21:25 AM 

0 126 64.4 133 
Batch ID: 19898 Analysis Date: 8/22/2009 2:51:57 AM 

0 124 69.5 133 1.73 11.6 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limils 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: I7-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 

Davis GC F#1E Work Order: 0908259 

Analyle Result Units PQL SPKVa 
i 

SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8021B: Volatiles 

SamplelD: MB-19898 MBLK Batch ID: 19898 Analysis Date: 8/19/2009 5:00:35 AM 

Methyl tert-butyl ether (MTBE) ND mg/Kg 0.10 

Benzene ND mg/Kg 0.050 

Toluene ND mg/Kg 0.050 
Ethylbenzene ND mg/Kg 0.050 

Xylenes, Total ND mg/Kg 0.10 

SamplelD: LCS-19898 LCS Batch ID: 19898 Analysis Date: 8/23/2009 5:28:56 AM 

Methyl tert-butyl ether (MTBE) 0.8509 mg/Kg 0.10 1 0 85.1 67.9 135 

Benzene 1.012 mg/Kg 0.050 1 0.0025 101 78.8 132 

Toluene 1.051 mg/Kg 0.050 1 0 105 78.9 112 

Ethylbenzene 1.065 mg/Kg 0.050 1 0 107 69.3 125 

Xylenes, Total • 3.166 mg/Kg 0.10 3 0 106 73 128 

SamplelD: LCSD-19898 LCSD Batch ID: 19898 Analysis Date: 8/23/2009 5:59:28 AM 

Methyl tert-butyl ether (MTBE) 0.8444 mg/Kg 0.10 1 0 84.4 67.9 135 0.767 28 
Benzene 0.9735 mg/Kg 0.050 1 0.0025 97.1 78.8 132 3.83 27 

Toluene 0.9391 mg/Kg 0.050 1 0 93.9 78.9 112 11.3 19 
Ethylbenzene 0.9243 mg/Kg 0.050 1 0 92.4 69.3 125 14.1 10 R 

Xylenes, Total 2.724 mg/Kg 0.10 3 0 90.8 73 128 15.0 13 R 

Method: EPA Method 601 OB: Soil Metals 
Sample ID: 0908259-02BMSD MSD Batch ID: 19901 Analysis Date: 8/18/2009 6:39:52 PM 

Calcium 4426 mg/Kg 25 2486 2485 78.1 75 125 3.17 30 
Magnesium 2788 mg/Kg 25 2486 845.5 78.2 75 125 0.858 30 
Potassium 2443 mg/Kg 50 2486 370.1 83.4 75 125 0.772 30 
Sodium 2750 mg/Kg 25 2486 667.7 83.7 75 125 0.626 30 
SamplelD: MB-19901 MBLK Batch ID: 19901 Analysis Date: 8/18/2009 6:23:20 PM 

Calcium ND mg/Kg 25 

Magnesium ND mg/Kg 25 
Potassium ND mg/Kg 50 

Sodium ND mg/Kg 25 

SamplelD: LCS-19901 LCS Batch ID: 19901 Analysis Date: 8/18/2009 6:26:24 PM 

Calcium 2427 mg/Kg 25 2500 0 97.1 80 120 

Magnesium 2432 mg/Kg 25 2500 0 97.3 80 120 

Potassium 2554 mg/Kg 50 2500 0 102 80 120 
Sodium 2592 mg/Kg 25 2500 0 104 80 120 

Sample ID: 0908259-02BMS MS Batch ID: 19901 Analysis Date: 8/18/2009 6:36:53 PM 

Calcium 4568 mg/Kg 25 2474 2485 84.2 75 125 

Magnesium 2812 mg/Kg 25 2474 845.5 79.5 75 125 

Potassium 2462 mg/Kg 49 2474 370.1 84.6 75 125 

Sodium 2767 mg/Kg 25 2474 667.7 84.9 75 125 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits Page 2 
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H A L L 
E N V 1 R O I M M E F M I T A L 
A N A L Y S I S 
L A B O R A T O R Y 

COVER LETTER 

Thursday, September 17, 2009 

Martin Nee 
XTO Energy 
382 County Road 3100 
Aztec, NM 87410 

TEL: (505)333-3100 
FAX (505) 333-3280 

RE: Davis GC F#IE 
Order No.: 0908316 

Dear Martin Nee: 

Hall Environmental Analysis Laboratory, Inc. received 2 sample(s) on 8/19/2009 for the 
analyses presented in the following report. 

This report is an addendum to the report dated August 28, 2009. This is an updated report. 

No determination of compounds below these (denoted by the ND or < sign) has been made. 
Please don't; hesitate to contact Hall Environmental for any additional information or 
clarifications. 

Reporting limits are determined by EPA methodology. 

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

Sincerely, 

Andy Freeman, Laboratory Manager 

4901 Hawkins NE o Suite D m Albuquerque, NM 87109 
505.345.3975 • Fax 505.345.4107 

www.hallenvironmental.com 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

C L I E N T : X T O Energy Cl ient Sample I D : Excavation East Wall (12-17') 

L a b O r d e r : 0908316 Collection Date: 8/17/2009 1 1:00:00 A M 

Project : Davis G C F # I E Date Received: 8/19/2009 

Lab I D : 0908316-01 M a t r i x : SOIL 

Analyses Result P Q L Qua l Units D F Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst: SCC 

Diesel Range Organics (DRO) ND 10 mg/Kg 1 8/21/2009 5:50:04 AM 

Motor Oil Range Organics (MRO) ND 50 mg/Kg 1 8/21/2009 5:50:04 AM 

Surr: DNOP 77.6 61.7-135 %REC 1 8/21/2009 5:50:04 AM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 8/23/2009 10:46:14 PM 

Surr: BFB 86.0 65.9-118 %REC 1 8/23/2009 10:46:14 PM 

EPA METHOD 300.0: ANIONS Analyst: TAF 
Fluoride 0.69 0.30 mg/Kg 1 8/21/2009 7:46:31 AM 

Chloride 5.1 0.30 mg/Kg 1 8/21/2009 7:46:31 AM 

Nitrogen, Nitrite (As N) ND 0.30 mg/Kg 1 8/21/2009 7:46:31 AM 

Nitrogen, Nitrate (As N) 0.33 0.30 mg/Kg 1 8/21/2009 7:46:31 AM 

Phosphorus, Orthophosphate (As P) ND 1.5 mg/Kg 1 8/21/2009 7:46:31 AM 

Sulfate 570 75 mg/Kg 50 8/21/2009 8:03:55 AM 

EPA METHOD 6010B: SOIL METALS Analyst: TES 

Calcium 2600 25 mg/Kg 1 8/26/2009 12:13:33 PM 

Magnesium 670 25 mg/Kg 1 8/26/2009 12:13:33 PM 

Potassium 280 50 mg/Kg 1 8/26/200912:13:33 PM 

Sodium 160 25 mg/Kg 1 8/26/200912:13:33 PM 

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: DAM 
Benzene ND 0.050 mg/Kg 1 8/24/2009 2:36:37 PM 

Toluene ND 0.050 mg/Kg 1 8/24/2009 2:36:37 PM 

Ethylbenzene ND 0.050 mg/Kg 1 8/24/2009 2:36:37 PM 

Xylenes, Total ND 0.10 mg/Kg 1 8/24/2009 2:36:37 PM 

Surr: 4-Bromofluorobenzene 97.1 84.7-111 %REC 1 8/24/2009 2:36:37 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 1 of2 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

CLIENT: XTO Energy Client Sample ID: Excavation GW2 

LabOrder: 0908316 Collection Date: 8/19/2009 8:40:00 A M 

Project: Davis GCF#IE Date Received: 8/19/2009 

Lab ID: 0908316-02 Matrix: AQUEOUS 

Analyses Result P Q L Qual Units DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE Analyst: SCC 

Diesel Range Organics (DRO) ND 1.0 mg/L 1 8/20/2009 9:25:38 PM 

Motor Oil Range Organics (MRO) ND 5.0 mg/L 1 8/20/2009 9:25:38 PM 

Surr: DNOP 108 58-140 %REC 1 8/20/2009 9:25:38 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 0.050 mg/L 1 8/24/20091:49:05 AM 

Surr: BFB 81.7 55.2-107 %REC 1 8/24/20091:49:05 AM 

EPA METHOD 300.0: ANIONS Analyst: TAF 

Fluoride 0.44 0.10 mg/L 1 8/19/2009 9:02:38 PM 

Chloride 590 5.0 mg/L 50 8/21/2009 9:13:34 AM 

Nitrogen, Nitrite (As N) ND 2,0 mg/L 20 8/19/2009 9:54:51 PM 

Nitrogen, Nitrate (As N) 3.3 0.10 mg/L 1 8/19/2009 9:02:38 PM 

Phosphorus, Orthophosphate (As P) ND 2.5 mg/L 5 8/20/2009 2:04:30 PM 

Sulfate 2200 25 mg/L 50 8/21/2009 9:13:34 AM 

EPA METHOD 6010B: DISSOLVED METALS Analyst: IC 
Calcium 550 10 mg/L 10 8/24/2009 12:22:18 PM 

Magnesium 71 1.0 mg/L 1 8/24/2009 11:26:27 AM 

Potassium 6.3 1.0 mg/L 1 8/24/2009 11:26:27 AM 

Sodium 630 10 mg/L 10 8/24/2009 12:22:18 PM 

EPA METHOD 8260B: VOLATILES Analyst: DAM 

Benzene ND 1.0 Mg/L 1 8/20/2009 2:56:47 PM 

Toluene ND 1.0 ug/L 1 8/20/2009 2:56:47 PM 

Ethylbenzene ND 1.0 ug/L 1 8/20/2009 2:56:47 PM 

Xylenes, Total ND 1.5 ug/L 1 8/20/2009 2:56:47 PM 

Surr: 1,2-Dichloroethane-d4 97.2 54.6-141 %REC 1 8/20/2009 2:56:47 PM 

Surr: 4-Bromofluorobenzene 101 60.1-133 %REC 1 8/20/2009 2:56:47 PM 

Surr: Dibromofluoromethane 103 78.5-130 %REC 1 8/20/2009 2:56:47 PM 

Surr: Toluene-d8 99.4 79.5-126 %REC 1 8/20/2009 2:56:47 PM 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Estimated value 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 2 of2 



Hall Environmental Analysis Laboratory, Inc. Date: l7-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908316 

Analyte Result Units PQL . SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplelD: 0908316-01BMSD MSD Batch ID: 19925 Analysis Date: 8/21/2009 

Fluoride 1.956 mg/Kg 0.30 1.5 0.6912 84.3 50 150 0.847 20 
Chloride 20.55 mg/Kg 0.30 15 5.127 103 53.9 146 0.162 20 
Nitrogen, Nitrite (As N) 3.033 mg/Kg 0.30 3 0 101 74.9 116 2.62 20 
Nitrogen, Nitrate (As N) 7.597 mg/Kg 0.30 7.5 0.3267 96.9 71.4 132 2.53 20 
Phosphorus, Orthophosphate (As P) 10.89 mg/Kg 1.5 15 0 72.6 50 150 4.50 20 
SamplelD: MB-19925 MBLK Batch ID: 19925 Analysis Date: 8/21/2009 

Fluoride ND mg/Kg 0.30 

Chloride ND mg/Kg 0.30 

Nitrogen, Nitrite (As N) ND mg/Kg 0.30 

Nitrogen, Nitrate (As N) ND mg/Kg 0.30 
Phosphorus, Orthophosphate (As P) ND mg/Kg 1.5 

Sulfate ND mg/Kg 1.5 
SamplelD: LCS-19925 LCS Batch ID: 19925 Analysis Date: 8/21/2009 

Fluoride 1.508 mg/Kg 0.30 1.5 0 101 90 110 
Chloride 15.18 mg/Kg 0.30 15 0 101 90 110 
Nitrogen, Nitrite (As N) 3.120 mg/Kg 0.30 3 0 104 90 110 

Nitrogen, Nitrate (As N) 7.533 mg/Kg 0.30 7.5 0 100 90 110 
Phosphorus, Orthophosphate (As P) 14.73 mg/Kg 1.5 15 0 98.2 90 110 
Sulfate 30.09 mg/Kg 1.5 30 0 100 90 110 
SamplelD: 0908316-01BMS MS Batch ID: 19925 Analysis Date: 8/21/2009 

Fluoride 1.940 mg/Kg 0.30 1.5 0.6912 83.2 50 150 

Chloride 20.58 mg/Kg 0.30 15 5.127 103 53.9 146 
Nitrogen, Nitrite (As N) 3.113 mg/Kg 0.30 3 0 104 74.9 116 
Nitrogen, Nitrate (As N) 7.791 mg/Kg 0.30 7.5 0.3267 99.5 71.4 132 
Phosphorus, Orthophosphate (As P) 11.39 mg/Kg 1.5 15 0 75.9 50 150 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#IE Work Order: 0908316 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 300.0: Anions 
SamplelD: MB MBLK Batch ID: R34971 Analysis Date: 8/19/2009 11:28:08 AM 

Fluoride ND mg/L 0.10 

Chloride ND mg/L 0.10 

Nitrogen, Nitrite (As N) ND mg/L 0.10 

Nitrogen, Nitrate (As N) ND mg/L 0.10 

Phosphorus, Orthophosphate (As P) ND mg/L 0.50 
Sulfate ND mg/L 0.50 

SamplelD: MB MBLK Batch ID: R34983 Analysis Date: 8/20/2009 2:56:44 PM 

Fluoride ND mg/L 0.10 
Chloride ND mg/L 0.10 

Nitrogen, Nitrite (As N) ND mg/L 0.10 
Nitrogen, Nitrate (As N) ND mg/L 0.10 
Phosphorus, Orthophosphate (As P) ND mg/L 0.50 

Sulfate ND mg/L 0.50 

Sample ID: LCS LCS Batch ID: R34971 Analysis Date: 8/19/2009 11:45:32 AM 

Fluoride 0.5090 mg/L 0.10 0.5 0 102 90 110 

Chloride 4.761 mg/L 0.10 5 0 95.2 90 110 

Nitrogen, Nitrite (As N) 0.9067 mg/L 0.10 1 0 90.7 90 110 
Nitrogen, Nitrate (As N) 2.438 mg/L 0.10 2.5 0 97.5 90 110 

Phosphorus, Orthophosphate (As P) 4.812 mg/L 0.50 5 0 96.2 90 110 
Sulfate 9.624 mg/L 0.50 10 0 96.2 90 110 
Sample ID: LCS LCS Batch ID: R34983 Analysis Date: 8/20/2009 3:14:09 PM 

Fluoride 0.4961 mg/L 0.10 0.5 0 99.2 90 110 
Chloride 4.912 mg/L 0.10 5 0 98.2 90 110 

Nitrogen, Nitrite (As N) 1.019 mg/L 0.10 1 0 102 90 110 
Nitrogen, Nitrate (As N) 2.439 mg/L 0.10 2.5 0 97.6 90 110 
Phosphorus, Orthophosphate (As P) 4.818 mg/L 0:50 5 0 96.4 90 110 
Sulfate 9.842 mg/L 0.50 10 0 98.4 90 110 

Method: EPA Method 8015B: Diesel Range Organics 
SamplelD: MB-19914 MBLK Batch ID: 19914 Analysis Date: 8/20/2009 6:56:37 AM 

Diesel Range Organics (DRO) ND mg/Kg 10 
Motor Oil Range Organics (MRO) ND mg/Kg 50 
SamplelD: LCS-19914 • LCS Batch ID: 19914 Analysis Date: 8/20/2009 7:32:41 AM 

Diesel Range Organics (DRO) 37.47 mg/Kg 10 50 0 74.9 64.6 116 
SamplelD: LCSD-19914 LCSD Batch ID: 19914 Analysis Date: 8/20/2009 8:08:41 AM 

Diesel Range Organics (DRO) 37.88 mg/Kg 10 50 0 75.8 64.6 116 1.09 17.4 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 2 



Hall Environmental Analysis Laboratory, Inc. Date: ll-Sep-09 

QA/QC SUMMARY REPORT 
Client: XTO Energy 

Project: Davis GCFfllE Work Order: 0908316 

Analyte Result Units PQL SPKVa 
1 

SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 801SB: Diesel Range 
SamplelD: MB-19924 MBLK Batch ID: 19924 Analysis Date; 8/20/2009 11:07:10 AM 

Diesel Range Organics (DRO) ND mg/L 1.0 

Motor Oil Range Organics (MRO) ND mg/L 5.0 
SamplelD: LCS-19924 LCS Batch ID: 19924 Analysis Date: 8/20/2009 11:42:37 AM 

Diesel Range Organics (DRO) 4.378 mg/L 1.0 5 0 87.6 74 157 

Sampie ID: LCSD-19924 LCSD Batch ID: 19924 Analysis Date; 8/20/2009 12:18:04 PM 

Diesel Range Organics (DRO) 4.502 mg/L 1.0 5 0 90.0 74 157 2.78 23 

Method: EPA Method 8015B: Gasoline Range 
SamplelD: MB-19923 MBLK Batch ID: 19923 Analysis Date: 8/24/2009 1:18:36 AM 

Gasoline Range Organics (GRO) ND mg/Kg 5.0 

SamplelD: LCS-19923 LCS Batch ID: 19923 Analysis Date: 8/24/2009 12:48:17 AM 

Gasoline Range Organics (GRO) 30.53 mg/Kg 5.0 25 3.82 107 64.4 133 

Method: EPA Method 8015B: Gasoline Range 
Sample ID: b 17 MBLK Batch ID: R35001 Analysis Date: 8/23/2009 6:44:15 PM 

Gasoline Range Organics (GRO) ND mg/L 0.050 
SamplelD: 2.5UQ GRO LCS LCS Batch ID: R35001 Analysis Date: 8/24/2009 4:21:25 AM 

Gasoline Range Organics (GRO) 0.5046 mg/L 0.050 0.5 0 101 80 115 

SamplelD: 2.6UG GRO LCSD LCSD Batch ID: R36001 Analysis Date: 8/24/2009 4:51:49 AM 

Gasoline Range Organics (GRO) 0.5182 mg/L 0.050 0.5 0 104 80 115 2.66 8.39 

Method: EPA Method 8260B: Volatiles Short List 
Sample ID: 0908316-01 a msd MSD Batch ID: 19923 Analysis Date: 8/24/2009 3:33:00 PM 

Benzene 1.058 mg/Kg 0.050 1 0 106 83.2 118 1.23 19 

Toluene 0.9718 mg/Kg 0,050 1 0 97.2 84.8 112 4.71 0 

SamplelD: mb-19923 MBLK Batch ID: 19923 Analysis Date: 8/24/2009 4:57:30 PM 

Methyl tert-butyl ether (MTBE) ND mg/Kg 0.050 
Benzene ND mg/Kg 0.050 
Toluene ND mg/Kg 0.050 
Ethylbenzene ND mg/Kg 0.050 
Xylenes, Total ND mg/Kg 0.10 
Sample ID: lcs-19923 LCS Batch ID: 19923 Analysis Date: 8/24/2009 4:01:14 PM 

Benzene 1.100 mg/Kg 0.050 1 0 110 78.2 123 

Toluene 0.9760 mg/Kg 0.050 1 0 97.6 72.6 128 

SamplelD: 0908316-01a ms MS Batch ID: 19923 Analysis Date: 8/24/2009 3:04:48 PM 

Benzene 1.045 mg/Kg 0.050 1 0 105 83.2 118 

Toluene 0.9271 mg/Kg 0.050 1 0 92.7 84.8 112 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD ouiside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client-
Project: 

XTO Energy 
Davis GCF#IE Work Order: 0908316 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 8260B: VOLATILES 
Sample ID: Smi rb MBLK 

Benzene ND 1.0 
Toluene ND ug/L 1.0 
Ethylbenzene ND pg/L 1.0 
Methyl tert-butyl ether (MTBE) ND MS/L 1.0 
1,2,4-Trimethylbenzene ND MQ/L 1.0 
1,3,5-Trimethylbenzene ND ug/L 1.0 
1,2-Dichloroethane (EDC) ND ug/L 1.0 
1,2-Dibromoethane (EDB) ND ug/L 1.0 

Naphthalene ND ug/L 2.0 
1 -Methylnaphthalene ND MQ/L 4.0 
2-Methylnaphthalene ND ug/L 4.0 
Acetone ND ug/L 10 
Bromobenzene ND ug/L 1.0 
Bromodichloromethane ND ug/L 1.0 
Bromoform ND pg/L 1.0 
Bromomethane ND ug/t 1.0 
2-Butanone ND pg/L 10 
Carbon disulfide ND ug/L 10 
Carbon Tetrachloride ND ug/L 1.0 
Chlorobenzene ND pg/L 1.0 
Chloroethane ND ug/L 2.0 

Chloroform ND ug/L 1.0 
Chloromethane ND ug/L 1.0 
2-Chlorotoluene ND ug/L 1.0 
4-Chlorotoluene ND ug/L 1.0 
cis-1,2-DCE ND ug/L 1.0 
cis-1,3-Dichloropropene ND ug/L 1.0 
1,2-Dibromo-3-chloropropane ND ug/L 2.0 
Dibromochloromethane ND ug/L 1.0 
Dibromomethane ND ug/L 1.0 
1,2-Dichlorobenzene ND ug/L 1.0 
1,3-Dichlorobenzene ND ug/L 1.0 
1,4-Dichlorobenzene ND pg/L 1.0 
Dichlorodifluoromethane ND ug/L 1.0 
1,1-Dichloroethane ND ug/L 1.0 
1,1-Dichloroethene ND ug/L 1.0 
1,2-Dichloropropane ND ug/L 1.0 
1,3-Dichloropropane ND pg/L 1.0 
2,2-Dichloropropane ND MQ/L 2.0 

1,1-Dichloropropene ND ug/L 1.0 

Hexachlorobutadiene ND ug/L 1.0 

2-Hexanone ND ug/L 10 
Isopropylbenzene ND ug/L 1.0 

4-lsopropyltoluene ND ug/L 1.0 

Batch ID: R34985 Analysis Date: 8/20/2009 9:03:32 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 4 



Hall Environmental Analysis Laboratory, Inc. Date: ll-Sep-09 

QA/QC SUMMARY REPORT 
Client: 
Project: 

XTO Energy 
Davis GCF#1E Work Order: 0908316 

Analyte Result Units PQL SPKVa 
1 

SPK ref %Rec LowLimit HighLimit %RP 

Method: EPA Method 8260B: VOLATILES 

Sample ID: Smi rb MBLK Batch ID: R34985 Analysis Date: 

4-Methyl-2-pentanone ND ug/L 10 
Methylene Chloride ND Ug/L 3.0 

n-Butylbenzene ND ug/L 1.0 
n-Propylbenzene ND ug/L 1.0 
sec-Butylbenzene ND ug/L 1.0 
Styrene ND ug/L 1.0 
tert-Butylbenzene ND ug/L 1.0 
1.1,1,2-Tetrachloroethane ND ug/L 1.0 
1,1,2,2-Tetrachloroethane ND ug/L 2.0 

Tetrachloroethene (PCE) ND pg/L 1.0 

trans-1,2-DCE ND ug/L 1.0 

trans-1,3-Dichloropropene ND ug/L 1.0 

1,2,3-TrichIorobenzene ND ug/L 1.0 

1,2,4-Trichlorobenzene ND ug/L 1.0 
1,1,1-Trichloroethane ND ug/L 1.0 

1,1,2-Trichloroethane ND ug/L 1.0 
Trichloroethene (TCE) ND ug/L 1.0 
Trichlorofluoromethane ND ug/L 1.0 

1,2,3-Trichloropropane ND ug/L 2.0 

Vinyl chloride ND ug/L 1.0 

Xylenes, Total ND ug/L 1.5 

Sample ID: 100ng Icsb LCS Batch ID: R34985 Analysis Date: 

Benzene 21.90 ug/L 1.0 20 0 109 76.7 114 

Toluene 20.89 ug/L 1.0 20 0 104 78.4 117 

Chlorobenzene 20.75 ug/L 1.0 20 0 104 80.7 127 

1,1-Dichloroethene 2368 ug/L 1.0 20 0 118 80.2 128 

Trichloroethene (TCE) 21.53 ug/L 1.0 20 0 108 77.4 115 

Method: EPA Method 601 OB: Dissolved Metals 

Sample ID: MB MBLK Batch ID: R3S008 Analysis Date: 

Calcium ND mg/L 1.0 
Magnesium ND mg/L 1.0 
Potassium ND mg/L 1.0 

Sodium ND mg/L 1.0 

Sample ID: LCS LCS Batch ID: R36008 Analysis Date: 

Calcium 51.07 mg/L 1.0 50.5 0.0429 101 80 120 

Magnesium 51.62 mg/L 1.0 50.5 0.0213 102 80 120 

Potassium 56.10 mg/L 1.0 55 0.1766 102 80 120 

Sodium 51 14 mg/L 1.0 50.5 0.0804 101 80 120 

RPDLimit Qual 

8/20/2009 9:03:32 AM 

8/20/2009 10:59:43 AM 

8/24/2009 11:08:34 AM 

8/24/2009 11:11:37 AM 

Qualifiers: 

E Estimated value 

J Analyte detected below quantitation limits 

R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 5 



Hall Environmental Analysis Laboratory, Inc. Date: 17-Sep-09 

QA/QC SUMMARY REPORT 
Client: 

Project: 

XTO Energy 

Davis GCF#1E Work Order: 0908316 

Analyte Result Units PQL SPK Va SPK ref %Rec LowLimit HighLimit %RPD RPDLimit Qual 

Method: EPA Method 601 OB: Soil Metals 
Sample ID: MB-19929 MBLK Batch ID: 19929 Analysis Date: 

Calcium ND mg/Kg 25 

Magnesium ND mg/Kg 25 

Potassium ND mg/Kg 50 

Sodium ND mg/Kg 25 

Sample ID: LCS-19929 LCS Batch ID: 19929 Analysis Date: 

Calcium 2562 mg/Kg 25 2500 0 102 80 120 

Magnesium 2482 mg/Kg 25 2500 0 99.3 80 120 

Potassium 2633 mg/Kg 50 2500 11.11 105 80 120 

Sodium 2601 mg/Kg 25 2500 0 104 80 120 

8/26/2009 12:30:39 PM 

8/26/2009 12:33:41 PM 

Qualifiers: 
E Estimated value 
J Analyte detected below quantitation limits 
R RPD outside accepted recovery limits 

H Holding times for preparation or analysis exceeded 
ND Not Detected at the Reporting Limit 
S Spike recovery outside accepted recovery limits 



Hall Environmental Analysis Laboratory, Inc. 
Sample Receipt Checklist 

Client Name XTO ENERGY 

Work Order Number 0908316 

Checklist completed by: 
Signature 

Date Received: 

Received by: 

8/19/2009 

ARS 

Date 

Sample ID labels checked by: 
Initial 

Matrix: Carrier name: Client drop-off 

Shipping container/cooler in good condition? Yes 0 N o D Not Present 

Cuslody seals intact on shipping container/cooler? Yes • N o D Not Present 

Custody seals intact on sample bottles? Yes 0 No • N/A 

Chain of custody present? Yes 0 No • 

Chain of custody signed when relinquished and received? Yes 0 No • 

Chain of custody agrees with sample labels? Yes 0 No • 

Samples in proper container/bottle? Yes 0 No • 

Sample containers intact? Yes 0 No • 

Sufficient sample volume for indicated test? Yes 0 No • 

All samples received within holding time? Yes 0 N o D 

Water - VOA vials have zero headspace? No VOA vials s ubm itted • Yes 0 N o D 

Water - Preservation labels on bottle and cap match? Yes 0 N o D N/A D 

Water - pH acceptable upon receipt? Yes 0 No D N/A D 

Container/Temp Blank temperature? 3.9° <6° C Acceptable 

D 

COMMENTS: 
If given sufficient lime to cool. 

Not Shipped 

Number of preserved 
bottles checked for 
pH: 

cy 
|> 12 unless noted 
w. 

Client contacted Date contacted: Person contacted 

Contacted by: Regarding: 

Comments: 

Corrective Action 
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Chavez, Carl J , EMNRD 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Chavez, Carl J, EMNRD 
Tuesday, March 18, 2008 4:58 PM 
Jones, Brad A., EMNRD 
FW: Naptha Unit Leak Bloomfield Refinery (GW-1) 
IMG_0804.jpg 

FYI. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3491 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

From: Randy Schmaltz [mailto:Randy.Schmaltz@wnr.com] 
Sent: Tuesday, March 18, 2008 4:26 PM 
To: Chavez, Carl J, EMNRD 
Subject: RE: Naptha Unit Leak Bloomfield Refinery (GW-1) 

The spill was less than two barrels of mostly water and some Naphtha. It occurred in the tank farm, it was on a line at the 
water draw sump of Tank #19 (picture enclosed). We did not send C-141 as the spill was below the OCD five barrel 
reportable quantity. 

From: Chavez, Carl J, EMNRD [mailto:CarlJ.Chavez@state.nm.us] 
Sent: Tuesday, March 18, 2008 4:01 PM 
To: Randy Schmaltz 
Cc: Price, Wayne, EMNRD 
Subject: Naptha Unit Leak Bloomfield Refinery (GW-1) 

I received word that there is a leak at the Naptha Unit and contaminated soils are being removed for disposal. I do not 
recall receiving a C-141 for this kind of release? Can you update me on the Naptha leak? Thank you. 

Carl J. Chavez, CHMM 
New Mexico Energy, Minerals & Natural Resources Dept. 
Oil Conservation Division, Environmental Bureau 
1220 South St. Francis Dr., Santa Fe, New Mexico 87505 
Office: (505) 476-3491 
Fax: (505) 476-3462 
E-mail: CarlJ.Chavez@state.nm.us 
Website: http://www.emnrd.state.nm.us/ocd/index.htm 
(Pollution Prevention Guidance is under "Publications") 

Carl, 

Randy: 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and 
l 



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. 

This inbound email has been scanned by the MessageLabs Email Security System. 
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