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April 12, 2011 

Mr. James P. Bearzi 
State of New Mexico Environment Department 
2905 Rodeo Park Drive East 
Santa Fe, New Mexico 87505-6303 

RE: RESPONSE TO NOTICE OF DISAPPROVAL [DATED JANUARY 18, 2011] 
CORRECTIVE MEASURES IMPLEMENTATION WORK PLAN 
SOLID WASTE MANAGEMENT UNIT {SWMU) NO. 1 -AERATION BASIN 
WESTERN REFINING COMPANY, SOUTHWEST, INC., GALLUP REFINERY 
EPA ID # NMD000333211 
HWB-GRCC-09-003 

Dear Mr. Bearzi: 

\.r _., 

The Corrective Measures Evaluation, which is Appendix F of the Corrective Measures 
Implementation Work Plan for Solid Waste Management Unit (SWMU) No. 1 -
Aeration Basin (dated October 2010), has been revised pursuant to comments received from 
the New Mexico Environment Department (NMED). Responses to individual comments are 
presented below and the revised Corrective Measures Evaluation (CME) report is enclosed. 

Comment 1 

In the Executive Summary the Permittee discusses "clean" closure and closure in-place. The 
Aeration Lagoons are a Solid Waste Management Unit (SWMU) and are therefore subject to 
corrective action under 40 CFR 264.101 not closure under 40 CFR 264 Subpart G. Corrective 
action will be complete when the remedy is implemented and any long-term monitoring and 
maintenance is in place. Revise all references to closure throughout the CME Report (see also 
Section 3, Section 4, Section 5) to reflect the proper terminology for the regulatory framework. 

Response: Western Refining Company, Southwest, Inc. ("Western") has reviewed all 
applicable regulations and other requirements (e.g., the Complaint and Consent Agreement and 
Final Order (CAFO), which was issued by the United States Environmental Protection Agency 
on August 26, 2009) that apply to the referenced corrective measures implementation work 
plan. In NMED's previous NOTICE OF DISAPPROVAL, dated May 6, 2009, NMED stated, 
"NMED does not consider Aeration Lagoon 1 and Aeration Lagoon 2 (AL-l and AL-2) to be 
interim status units. NMED has determined this document to be a Corrective Measures 
Implementation Work Plan for a Solid Waste Management Unit (SWMU) listed in Appendix A of 
the Post-Closure Care Permit." Western subsequently changed the title of the document as 
directed. In Section 2 of the CMI work plan, the following text was added to further clarify the 
applicable standards under the CMI work plan as specified by NMED, "The corrective action 
standard for AL-1, AL-2, and EP-1 is based on Section IV.B (Corrective Action for SWMUs) of 
the Permit and 20.4.1.500 NMAC (incorporating 40 CFR 264.101) of the Hazardous Waste 
Management Regulations." In the comment above, NMED has stated again that the aeration 
lagoons are subject to corrective action under 40 CFR 264.101, not closure under 40 CFR 264 
Subpart G. 
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However, in reviewing the CAFO under the listing of EPA Violations, paragraph No. 30 states, 
"AL-1 is a "Hazardous Waste Management Unit", as that term is defined in NMAC §20.4.1.1 00 
[40 CFR §260.10]." In addition, the following requirements are specified in paragraph No. 100 
(revised August 31, 2010), "The Respondent has submitted a workplan for closure of AL-1 and 
AL-2 to NMED .... The Respondent must comply with all NMED's requirements for closure 
including any established schedules." Western wants to make certain that the CMI work plan 
and the ensuing corrective actions at the aeration lagoons are compliant with all applicable 
requirements, and requests written confirmation that if corrective actions are completed 
pursuant to 20.4.1.500 NMAC (incorporating 40 CFR 264.101 ), that this will also satisfy the 
requirements of the EPA CAFO relevant to the aeration lagoons. Does the use of the term 
"closure" in the EPA CAFO intend that the aeration lagoons are to be closed pursuant to the 
closure performance standards of 40 CFR 264.111 or 265.111? Western does not want to be at 
risk of EPA or future NMED staff revisiting the corrective actions completed pursuant to 40 CFR 
264.101 and possibly asserting that the aeration lagoons should have been "closed" pursuant to 
the regulations applicable to hazardous waste management units. 

As directed, Western has revised the CME Report and has replaced the terms "clean" closure 
with Corrective Action Complete without Controls and "closure in-place" with Corrective Action 
Complete with Controls. 

Comment 2 

The Permittee states in the Executive Summary that "[t]he Aeration Basin, which is listed in the 
facility's Post-Closure Care Permit as Solid Waste Management Unit (SWMU) No.1, includes 
AL-1, AL-2, and EP-1." NMED considers Evaporation Pond 1 (EP-1) to be part of SWMU 2. 
Revise the CME Report accordingly. 

Response: Western would like to work with NMED to resolve this matter once and for all 
time. Western did an extensive review of all relevant historical documents and provided a 
detailed explanation (see Section 1 and Appendix A of the CMI work plan revised October 2010) 
of why the one cell in the Aeration Basin without aeration pumps (i.e., holding pond), is actually 
part of the Aeration Basin, and the fact that SWMU No. 1 is the Aeration Basin, not the aeration 
lagoons. NMED has not provided any explanation or documentation to support its stated 
position. If NMED is in possession of documentation that clearly shows that SWMU No. 1 is 
limited to only two of the cells (i.e., aeration lagoons) within the Aeration Basin, then Western 
would like to include this information in the CMI Work Plan so that there is not any potential 
confusion in the future when addressing SWMU No. 2 Evaporation Ponds. Please share any 
such information so that this seemingly simple matter can be resolved clearly. 

If the decision is made that the Aeration Basin includes SWMU No. 1 and part of SWMU No.2, 
then additional revisions to the CMI work plan will be required to explain that the proposed 
actions address both SWMU No. 1 and part of SWMU No.2. 

Comment 3 

The CME Report lacks sufficient discussion of the source(s) of contamination, the potential 
migration pathways for exposure to contaminants, fate and transport of contaminants, potential 
receptors (including ecological receptors) affected by contamination at the site, and the 
regulatory criteria. (e.g., cleanup standards, risk-based screening levels) for the site. Revise the 
CME Report accordingly. 



Response: Additional discussion on the sources, migration pathways, and potential 
receptors has been added to Section 2.2. The regulatory criteria are specified in Section 3. 

Comment4 

The CME Report lacks sufficient detail in the long-term monitoring and maintenance in Section 
4 (Evaluation of Corrective Measures Alternatives) under the "Human Health and Ecological 
Protectiveness" heading. Revise the CME Report to discuss monitoring and maintenance in 
detail for all remedial alternatives that may be required, and include the costs of long-term 
monitoring and maintenance in the Cost Estimate section. 

Response: Additional detail and associated costs for long-term monitoring and maintenance 
have been added to Section 4. 

Comment 5 

In Section 2.2 (Site Conditions), page 2, the Permittee states, "[i]n addition to geotechnical 
testing that was conducted to support design and construction of the new aerated 
impoundments, soil samples were collected from beneath the previously existing pond to 
evaluate vertical migration of constituents through the underlying soils. These analyses indicate 
that there had not been significant vertical migration of organic constituents through the lower 
permeability soils beneath the original Pond No.1 (see Appendix B). Soil sampling was also 
conducted near the aeration lagoons and EP-1 during the RCRA Facility Investigation (RFI) 
conducted in the early 1990s. The analytical results from the RFI samples indicated that no 
significant impact had occurred and thus no further action was required for the aeration lagoons 
and EP-1." Since the geotechnical report (1986) and the RFI Report (the early 1990s) were 
submitted, over twenty years of wastewater treatment has occurred creating a potential for 
contaminant migration into the native soil beneath the impoundments. The Permittee must 
present evidence that contamination has not infiltrated the native soil below the impoundments 
or reached shallow groundwater. The Permittee must propose to sample beneath the Aeration 
Lagoons and Evaporation Pond 1 as part of any corrective action remedy proposed in the CME, 
with the qualification that contamination discovered during the investigation may affect the 
implementation of the selected remedy. 

Response: Western would like to clarify that the soil sampling conducted in 1986 and again 
in 1990 occurred after the original "Evaporation Pond No. 1" had been in operation since the 
1950s, thus the samples were collected after wastewater had been impounded for 
approximately 30 years plus. As NMED stated, over twenty years of wastewater treatment has 
occurred since these samples were collected, but a new potential for contaminant migration was 
not created after the samples were collected. In fact, the addition of aeration in AL-1 and AL-2 
should have reduced concentrations of constituents in the Aeration Basin and thus potentially 
reduced the potential for migration of higher concentrations of constituents through the 
underlying soils. 

If the selected remedy is to leave waste in-place and place a protective cover over the Aeration 
Basin, then it should not be necessary or useful to collect soil samples from beneath the 
Aeration Basin. If on the other hand, the selected remedy is removal, then of course soil 
samples would be required beneath the Aeration Basin to determine when the remedy is 
complete. The current Scope of Services in Section 4 of the CMI work plan is remedy-specific 
and thus the investigation is based on the remedy recommended in the CME report. Details of 
any future investigation should be included in the Section 4 of the CMI work plan and not in the 



CME report. The CMI work plan will be revised based on the final remedy selected by the 
NMED. The discussion in Section 4 has been revised to better explain the requirement for 
additional vertical investigation with the "stabilization, excavation, and offsite disposal" corrective 
measure alternative and the potential costs for the investigation. 

Comment 6 

A discussion of groundwater must be included in the CME Report. The Permittee must address 
the groundwater monitoring and any contamination found in the groundwater potentially related 
the Aeration Lagoons and EP-1. The Permittee may need to install additional monitoring wells. 
Revise the CME Report to include a discussion of groundwater monitoring for all alternatives. 

Response: Groundwater monitoring has been included for each of the remedial alternatives. 
Section 2.2 Site Conditions has been revised to include existing information on groundwater 
conditions based on monitoring wells located immediately adjacent to the surface impounds. 
Sections 3 and 4 are both revised to include groundwater monitoring for each alternative and 
the associated costs. 

Comment 7 

In Section 3 (Identification and Preliminary Screening of Corrective Measures Alternatives), the 
Permittee states that, "[t]he following response action alternatives have been subject to 
preliminary screening and removed from further evaluation in Section 4 of the CME Report." 
The Permitee then lists the no action alternative and in-situ biological treatment. The Permittee 
must retain the no further action alternative as a baseline comparison for the remaining 
proposed alternatives. Additionally, the Permittee must use the same criteria to eliminate or 
retain the alternatives and must analyze the alternatives separately. While the CME Report 
seems to be written with the on-site disposal option as the optimal choice, the Permittee must 
nevertheless present all remedial alternatives objectively. Revise Section 4 of the CME Report 
to reflect these changes. 

Response: The CME Report has been revised to retain the no action alternative as directed. 
The revised Section 4 presents a more detailed analysis of the alternatives using the same 
evaluation criteria for all alternatives, with each alternative evaluated separately. This is 
followed by a comparative analysis between the two retained "action" alternatives. 

Comment 8 

In Section 4 (Evaluation of Corrective Measures Alternatives), under the "Technical Feasibility" 
heading, regarding off-site disposal, the Permittee states, "[h]owever, it may not be feasible to 
remove all the affected soils to affect a "clean closure" of the surface impoundments in the 
event that it becomes technically infeasible or cost prohibitive to remove all the contaminated 
soils and/or groundwater from the closure area." This statement is overly vague. Provide much 
more detail as to the reasons why it may not be technically feasible to remove the contaminated 
soil from the aeration lagoons and EP-1. Revise the CME Report to discuss in detail the 
reasoning behind elimination and/or retention of remedial alternatives. Additionally, see 
Comment 1. 

Response: Section 4 has been revised to expand the evaluation of each alternative and 
additional explanation is included for each assessment of the various criteria (e.g., technical 
feasibility) under which all the retained alternatives compared. For example, the discussion on 



the technical practicability of removing all contaminated media to achieve Corrective Action 
Complete without Controls has been revised to provide more specific details. 

Comment 9 

In Section 4 (Evaluation of Corrective Measures Alternatives), under the "Effectiveness" 
heading, regarding off-site disposal, the Permittee states, "[t]he successful removal of all wastes 
and associated contaminated soils would obviously eliminate the potential of future exposure to 
waste constituents at the closure area. If all waste and/or impacted media could not be 
removed, then "clean closure" would not be achieved." If all waste and affected media cannot 
be removed, the Permittee would implement institutional controls, groundwater monitoring, 
engineering controls, and other methods to protect human health and the environment. The 
metric of achieving "clean closure" seems out of place when the other alternative also does not 
achieve "clean closure." This section should adhere to the description of "effectiveness" in 
Section 1 (Introduction) which states "assesses the ability of the corrective measure to mitigate 
the measured or potential impact of contamination in a medium under the current and projected 
site conditions." Generally, use the definitions in Section 1 (applicability, technical feasibility, 
effectiveness, implementability, human health and ecological protectiveness, and cost) to guide 
the discussion of the remedial alternatives. Additionally, use the same criteria to eliminate or 
retain the alternatives and must analyze the alternatives separately. Revise the CME Report to 
discuss the effectiveness of the remedial alternatives in more detail and more clarity. 

Response: The discussion on effectiveness in Section 4 has been revised to evaluate the 
effectiveness assuming that the alternative is implemented as designed (e.g., "clean" closure or 
a full removal action is obtained without limitation). The discussion has been expanded to 
provide more detail. 

Comment 10 

In Section 4 (Evaluation of Corrective Measures Alternatives), under the "Effectiveness" 
heading, regarding in-place closure, the Permittee states, "[t]hese activities in combination with 
the low permeability of the natural subsoils will act to prevent any future releases of hazardous 
constituents to groundwater. Information concerning the design and construction of the surface 
impoundments is included in Appendix B. An extensive effort was conducted to ensure that the 
impoundments would retain free liquids. The resulting construction will also be very effective in 
containing the stabilized waste materials." While the soils underlying the impoundments have 
low permeability, the Permittee has not shown that contamination has not migrated into the 
native subsoil or to groundwater (see also Comment 5). Additionally, the statement "[a]n 
extensive effort was conducted" is overly vague; the Permittee must describe the effort since 
Appendix 8 is a design plan and no report of the construction activities (e.g., the work plan 
recommends a foundation treatment, but it is not clear whether this was done or not) are 
provided. Also, the statement "[t]he resulting construction will also be very effective in 
containing the stabilized waste materials" does not explain how the resulting construction will be 
effective in containing the waste. Provide more detail and explanation as to how the 
construction will be effective. The Permittee must show that the impoundments were properly 
constructed, that contamination has not migrated into the subsurface, and how the construction 
of the in-place alternative will effectively contain the contamination. Revise the CME Report to 
address these issues. 

Response: Section 4 of the CME report has been revised as directed. It should be noted 
that the CME report text states, "[t]hese activities in combination with the low permeability of the 



natural subsoils will act to prevent any future releases of hazardous constituents to 
groundwater." NMED is correct that the CME does not state that there has not been any 
migration of constituents into native subsoil or to groundwater, as Western has been directed to 
submit the CMI Work Plan prior to an investigation to determine if there are any releases from 
the impoundments. The discussion in the CME report for the "in-place closure", now referred to 
as "containment" is evaluating the potential for migration of constituents into the underlying soils 
and/or groundwater after the waste are stabilized and a very low permeability cap is placed over 
the impoundments. This is a significantly different condition than when the surface 
impoundments are in operation, holding free liquids, and the potential presence of constituents 
in the underlying soils and/or groundwater as the result of past operations is not reflective of 
future conditions if free liquids are removed, waste stabilized, and a very low permeability cap is 
placed over the impoundments. Also, the effectiveness of the containment alternative is not 
dependent upon the proper construction of the original surface impoundments. The fact is that 
the underlying native soils have a very low permeability, regardless of the actions taken at the 
land surface during construction of the surface impoundments to improve upon existing 
conditions. 

Comment 11 

In Section 4 (Evaluation of Corrective Measures Alternatives), under the "Human Health and 
Ecological Protectiveness" heading regarding in-place closure, the Permittee states "[i]n 
addition, the institutional control will prevent unknowing disturbance of the closure area." Revise 
the CME Report to discuss institutional controls that will be used at the site, particularly those 
used to protect the area from disturbance. 

Response: Section 4 has been revised to specify the types of institutional controls that would 
be utilized to protect the area from disturbance under the containment alternative. 

Comment 12 

The Cost Estimates (Appendix A) do not contain the level of detail necessary for NMED to 
conduct an adequate evaluation. Include line-item cost estimates for each activity, including, 
but not limited to, unit costs for labor, equipment, materials, waste management and disposal, 
maintenance, sampling and reporting. Revise the CME Report accordingly. 

Response: 

The cost estimates in Appendix A have been revised to include additional details on the 
estimated costs, including costs for groundwater monitoring and on-going maintenance costs. 

If there are any questions regarding the responses or revisions to the CME Report, please 
contact me at (505) 722-0217. An electronic version of the revised CME Report is enclosed that 
identifies where changes have been made in red-line strikeout format. 

Certification 

I certify that the information contained in or accompanying this submission is true, accurate and 
complete. As to those identified portions of this submission for which I cannot personally verify 
the truth and accuracy, I certify as the company official having supervisory responsibility for the 



person(s) who, acting upon my direct instructions, made the verification, that this information is 
true, accurate, and complete. 

Sincerely, 

~
. I 

/.< 

?~ 7 
Mr. Ed Riege 
Environmental Manager 
Western Refining Southwest, Inc. -Gallup Refinery 

cc J. Kieling, NMED HWB without enclosure 
D. Cobrain NMED HWB without enclosure 
K. Van Horn, NMED HWB without enclosure 
C. Chavez, OCD 
M. Hansen, EPA 
J. Dougherty, EPA 
A. Allen, Western El Paso 
S. Crouch RPS Austin 
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Executive Summary 

A Corrective Measures Evaluation (CME) has been completed for the two wastewater aeration 

lagoons (AL-1 and AL-2) and EP-1 at the Western Refining Southwest- Gallup Refinery. The 

Aeration Basin, which is listed in the facility's Post-Closure Care Permit as Solid Waste 

Management Unit (SWMU) No. 1, includes AL-1, AL-2, and EP-1. The aeration lagoons and 

EP-1 were not designed or permitted to manage hazardous waste but received wastewater that 

exhibited the toxicity characteristic for benzene (0018) and may have deposited listed primary 

sludges (F037). The facility plans to close AL-1, AL-2 and EP-1 and replace them with a tank­

based treatment system. 

The CME was conducted to evaluate applicable corrective measures alternatives and identify a 

recommended alternative to address the three surface impoundments. The CME identified the 

following corrective measures alternatives: 

1. No action; 
2. Stabilization, excavation and off-site disposal of wastes and associated impacted soils; 
3. In-place treatment of wastes; and 
4. In-place stabilization of the wastes following by construction of a cover system. 

The CME evaluated applicable or relevant and appropriate requirements (ARARs) for the 

corrective measures alternatives and conducted an initial screening of them. Following the 

screening step, the remaining alternatives of no action, off-site disposal and containment with a 

cover system were further evaluated using the corrective measures criteria of technical 

feasibility, effectiveness, implementability, human health and ecological protectiveness, and 

cost. Based on the evaluation of the corrective measures criteria, the containment corrective 

measure alternative was identified as the recommended corrective measure. 



Section 1 
Introduction 

The Gallup Refinery is located approximately 17 miles east of Gallup, New Mexico along the 

north side of Interstate Highway 1-40 in McKinley County. The physical address is 1-40, Exit #39 

Jamestown, New Mexico 87347. The Gallup Refinery is located on 810 acres. Figure 1 

presents the refinery location and the regional vicinity. 

Western Refining Southwest, Inc. (Western)- Gallup Refinery is planning to upgrade its 

wastewater treatment system by constructing a tank-based system that will eliminate the need 

for the existing aeration lagoons and EP-1. The aeration lagoons and EP-1 were not designed 

or permitted to manage hazardous waste but received wastewater that exhibited the toxicity 

characteristic for benzene (0018) and may have deposited listed primary sludges (F037). 

The Corrective Measures Evaluation (CME) described herein was conducted for AL-1, AL-2 and 

EP-1 to evaluate applicable corrective measure alternatives and identify a recommended 

alternative to address the three surface impoundments. Consistent with the July 27, 2007 Order 

issued by the New Mexico Environmental Department to Western's Bloomfield Refinery, the 

CME was conducted by evaluating the following criteria for each corrective measure alternative 

retained after an initial screening exercise: 

• Applicability - addresses the suitability of the corrective action option for containment or 
remediation of the contaminants in the relevant media with regard to protection of human 
health and the environment; 

• Technical Feasibility- describes the uncertainty in designing, constructing, and 
operating a specific remedial alternative; 

• Effectiveness - assesses the ability of the corrective measure to mitigate the measured 
or potential impact of contamination in a medium under the current and projected site 
conditions; 

• lmplementability- characterizes the degree of difficulty involved during the construction 
and operation of the corrective measure; 

• Human Health and Ecological Protectiveness - evaluates the short-term and long-term 
hazards to human health and the environment of implementing the corrective measure; 
and 

• Cost- evaluates the anticipated cost of implementing the corrective measure. 
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The remaining sections of this CME report are identified as follows: 

• Section 2. Background and Site Conditions -this section provides a brief overview of 
the background information and site conditions for the aeration lagoons and EP-1; 

• Section 3. Identification and Preliminary Screening of Corrective Measures 
Alternatives -this section identifies the remedial alternative evaluated for the CME and 
provides an initial screening of the alternatives, considering the applicable regulatory 
issues; 

• Section 4. Evaluation of Corrective Measure Alternatives -this section evaluates the 
remedial alternatives that passed the initial screening step using the criteria of technical 
feasibility, effectiveness, implementability, human health and ecological protectiveness, 
and cost. 

• Section 5. Selection of Corrective Measure. This section describes the corrective 
measure selected from the evaluation of alternatives. 
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Section 2 
Background and Site Conditions 

This section presents background information for the aeration lagoons and EP-1, and a 

summary of site conditions in the area of the surface impoundments. Detailed discussions of 

the background and site conditions are provided in the Corrective Measures Implementation 

(CMI) Work Plan. 

2.1 Background Information 

The aeration lagoons (AL-1 and AL-2) and EP-1 consist of three separate earthen lagoons 

connected in series (Figure 2). The aeration lagoons and EP-1 were constructed in 1987 and 

cover an area approximately 440 feet by 230 feet. AL-1 and AL-2 are equipped with surface 

aerators to oxygenate the water and stimulate biological activity 

Three benzene air strippers are located between the refinery's API separator and the aeration 

lagoons to prevent characteristically hazardous waste from being discharged to the aeration 

lagoons. However, monitoring data of the effluent from the benzene strippers has indicated that 

wastewaters with concentrations of benzene above the toxicity characteristic (TC) regulatory 

threshold of 0.5 mg/1 (0018) have entered these impoundments. There have also been 

instances where listed primary sludge (F037) may have been deposited in AL-1 and/or AL-2 

during periods when the aerators were not properly functioning. An investigation conducted in 

2008 estimated the following volumes of sludge in the aeration lagoons and EP-1: 

• AL-1: 1,693 cubic yards (cy); 
• AL-2: 3,834 cy; 
• EP-1: 3,178 cy. 

Since Western does not desire to operate these impoundments as hazardous waste surface 

impoundments, the aeration lagoons and EP-1 will be closed. 

2.2 Site Conditions 

The shallow subsurface soils in the area of the surface impoundments consist of fluvial and 

alluvial deposits comprised of clay and silt with minor inter-bedded sand layers. Very low 

permeability bedrock (e.g., claystones and siltstones) underlie these deposits (Geoscience 

Consultants, Ltd, 1985). Prior to the construction of the currently configured aeration lagoons 

and EP-1 in 1987, a previously existing sludge pond (Pond No. 1) was present in this location. 
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In addition to geotechnical testing that was conducted to support design and construction of the 

new aerated impoundments, soil samples were collected from beneath the previously existing 

pond to evaluate vertical migration of constituents through the underlying soils. These analyses 

indicate that there had not been significant vertical migration of organic constituents through the 

lower permeability soils beneath the original Pond No. 1 (see Appendix B). Soil sampling was 

also conducted near the aeration lagoons and EP-1 during the RCRA Facility Investigation (RFI) 

conducted in the early 1990s. The analytical results from the RFI samples indicated that no 

significant impact had occurred and thus no further action was required for the aeration lagoons 

and EP-1. Periodic on-going soil sampling conducted at the surface impoundments since the 

RFI has also indicated no significant impacts to the subsurface soils. The RFI concluded that 

the impoundments were located in an appropriate geologic setting in which the underlying 

bentonitic soils exhibited a very low hydraulic conductivity of 1 o-7 em/sec, effectively serving as 

an aquitard. 

Two groundwater monitoring wells (GWM-1 and GMW-2) were installed immediately down­

gradient of AL-2 in 2004. Three monitoring wells (KA-1, KA-2, and KA-3) were installed 

immediately east of AL-1 near the New API Separator in 2007. Wells KA-1 and KA-2 were 

plugged in 2008 and three new wells (NAPIS 1, NAPIS 2, and NAPIS 3) were installed near the 

New API Separator (Figure 2). The predominantly lithology of the materials overlying the Chinle 

Formation was logged as a sandy lean clay. The boring log for GMW-1 indicated that clay was 

present from the land surface to a depth of 21.5 feet, where a sandy gravel extends from 21.5 

feet to 24 feet at the top of a mudstone bedrock (Petrified Forest Member of the Chinle 

Formation). Analyses of groundwater samples collected at GWM-1, GMW-2, and NAP IS 2 have 

indicated low concentrations of constituents such as BTEX and methyl tertiary butyl ether 

(MTBE) that would indicate a potential for historical releases from the lagoons and/or nearby 

SWMUs. GWM-3 is also located immediately adjacent to EP-1. Both GWM-2 and GMW-3 

were dry during the 2007 annual sampling event but did have approximately one foot of water 

present in the wells in 2010. 

On July 10, 2008, a water sample was collected at GWM-1 and the results were submitted to 

NMED in the 2008 Annual Monitoring Report. Detections at concentrations greater than New 

Mexico Water Quality Standards (WQS) (20.6.2.3103 NMAC) included benzene (0.011 mg/L), 

manganese (3.6 mg/L) and iron (14 mg/L), vs. the standards of 0.01 mg/1, 0.2 mg/1, and 1.0 

mg/1, respectively. Iron and manganese detections may be indicative of reducing groundwater 

conditions that could alter inorganic valence states leading to elevated concentrations of iron 
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and manganese in groundwater. The results of some more recent analyses conducted in 2010 

are shown below. 

salri~ai~~~\~l' ·,;jf;•·, ·~~!nic,;t. ,:sari~~7;;::;t:,~ ~~~-~~~··"' I dfJiao~C!~kse' ~~!lt~ilij'"' 
New Mexico WQS 0.1 1.0 1.0 0.2 0.01 

3/4/2010 

GMW-1 7/20/2010 

9/16/2010 

9/16/2010 
GWM-2 

10/4/2010 

9/16/2010 
GWM-3 

10/4/2010 

NA- not analyzed 

Units- mg/1 

0.074 

0.15 

0.12 

NA 

NA 

NA 

NA 

0.38 12 2.7 0.012 

1.1 14 2.9 0.008 

1.2 15 2.9 .00075 

NA NA NA <0.001 

NA NA NA <0.001 

NA NA NA <0.001 

NA NA NA <0.001 

The historical sampling data of environmental media discussed above has revealed limited 

impacts beyond the impoundments. The primary source of potential contaminants is the sludge 

material that is contained within the surface impoundments. An investigation of the aeration 

basin was conducted in April 2008 to characterize the volume and nature of sediments in each 

aeration lagoon and EP-1. A copy of the report of the investigation prepared by Trihydro 

Corporation is included in Appendix C. Based on this investigation, there appears to be two 

layers of sludge/sediment in the aeration lagoons. The upper layer ("soft sediment") is 

described as a soft, loose, and unconsolidated, as opposed to the lower layer ("hard pack 

sediment") that is more compact and dense. In some areas, the distinction between the two 

layers is indiscernible. Twenty eight samples of the sludge were collected and analyzed for 

gasoline range organics (GRO) and diesel range organics (DRO) by EPA method 8015, semi­

volatile organics by EPA method 8270, volatile organics by EPA method 8260, and RCRA 

metals by EPA methods 6010C and 7471. 

DRO was detected in all of the 28 samples with concentrations ranging from 7,200 mg/kg to 

370,000 mg/kg. GRO was detected in 11 samples with concentrations ranging from 25,000 

mg/kg to 37,000 mg/kg. The semi-volatile organic compounds detected included 

benzo(a)anthracene, chrysene, fluorene, 2-methylnaphthalene, 3+4-methylnaphthalene, 

naphthalene, phenanthrene, phenol, and pyrene. Volatile organics detected included benzene, 

toluene, ethylbenzene, MTBE, 1 ,2,4-trimethylbenzene, 1 ,3,5-trimethylbenzene, naphthalene, 1-
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methylnaphthalene, 2-methylnaphthalene, carbon disulfide, lsopropylbenzene, 

4-isopropyltoluene, n-butylbenzene, n-propylbenzene, sec-butylbenzene, and xylenes. Arsenic, 

barium, cadmium, chromium, lead, and mercury were detected in each of the samples. 

The analytical results for each of the detected constituents are shown in Table 1. The 

concentrations are compared to the NMED's soil screening levels as taken from the Technical 

Background Document for Development of Soil Screening Levels (Revision 5.0, dated August 

2009) and Total Petroleum Hydrocarbon (TPH) Screening Guidelines (dated October 2006). 

For constituents without a NMED screening level, the EPA Regional Screening levels (updated 

November 201 0) are included where available. The concentrations that exceed the lower of the 

screening levels for industrial/occupational and construction worker pathways are indicated in 

bold font. 

The residential screening levels are also included in Table 1; however, as the aeration basin is 

located within a portion of the refinery property actively used for industrial purposes and there is 

security to prevent unauthorized human access to the area, residential receptors are not 

currently relevant for this area. For all of the detected constituents except barium, the screening 

level for the soil-to-groundwater pathway is lower than either the residential or industrial 

screening levels, therefore the extent of remediation required may not be driven by the direct 

contact pathway. While many of the detected constituents have concentrations over the 

screening level for the soil-to-groundwater pathway based on a default dilution attenuation 

factor of 1.0, only four constituents (ORO, MRO, arsenic, and benzo(a)anthracene) have 

concentrations that exceed the industrial/occupational and/or construction worker pathway 

screening levels. 

Based on current land use activities, the most likely pathway for exposure to constituents known 

to exist at the aeration basin is the direct contact pathway for humans to constituents in sludge 

and immediately adjacent surface soils. During the operational life of the aeration basin, there 

is limited potential for direct contact to the sludge. However, once the units are no longer 

operational and free liquids are removed from the impoundments, direct contact would be more 

likely to occur. Similarly, during active operations there have not been significant documented 

exposures to ecological receptors. If operations ceased at the impoundments, then there could 

be an increased potential for ecological exposures; however, continued operations at nearby 

facilities (e.g., the new API Separator, flare tower, and the planned new wastewater treatment 

plant) make this area generally unattractive to wildlife. 
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As discussed above, the native soils have low permeability and thus there is limited potential for 

significant vertical migration of constituents from the aeration basin to the underlying aquifer, 

which occurs sporadically near the top of the Chinle Formation. Additional investigation of 

subsurface conditions near the impoundments may be necessary to fully characterize the 

potential for lateral transport but existing information (i.e., prevalence of low permeability vadose 

zone soils) indicates a generally low potential for lateral transport of COCs. 

8 



Section 3 
Development and Screening of Corrective Measures 
Alternatives 

Potential alternatives for mitigating hazards to human health and the environment from the 

aeration lagoons and EP-1 are identified in this section of the CME report. There are numerous 

potential alternatives that could be considered under the general response action categories of 

no action, institutional controls, containment actions, removal actions, and treatment. However, 

the potential response alternatives described below have been identified as realistic options 

that may be capable of remediating existing conditions at the three surface impoundments. 

3.1 Corrective Action Objectives 

The corrective action objectives are medium-specific goals for protecting human health and the 

environment. There are three different environmental media (surface water, groundwater, and 

soil), which may be impacted, but as explained below corrective measure alternatives are not 

developed for groundwater. The water and sludge material, which has accumulated in the 

bottom of the impoundments, is known to be impacted. Historic sampling of the soils, which 

form the natural liner for the impoundments, has shown limited impacts to the upper portion of 

the vadose zone soils. A detailed investigation has not been conducted to delineate the impacts 

to soils but it is assumed for purposes of development of the corrective measures alternatives 

that the upper one feet of soil beneath the impoundments is impacted and will require some 

type of remediation. These impacts are assumed to extend to the soils that make up the 

perimeter dikes for the impoundments. As discussed above in Section 2.2, there is evidence of 

potential impacts to groundwater based on detection of constituents in groundwater samples 

collected from monitoring wells located immediately adjacent to the impoundments. However, 

there is not sufficient information currently available to determine if any response action will be 

required for groundwater or to support development of corrective measure alternatives for 

groundwater. 

The contaminants of concern are identified in Table 1 and include total petroleum hydrocarbons, 

metals, semi-volatile organics, and volatile organic constituents. All of these constituents except 

barium and pyrene have concentrations in the sludge/sediment that are above the default 

screening levels, which have been established by NMED and EPA to protect groundwater from 

constituents leaching from soils. In addition to the soil-to-groundwater pathway, the corrective 
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measure alternatives have to eliminate the direct contact pathway (i.e., oral, dermal, and 

inhalation) for industrial/occupational and construction worker exposures to impacted sludge 

and soils with concentrations exceeding the screening levels provided in Table 1. A review of 

the screening levels in Table 1 indicates that on average the soil-to-groundwater screening 

levels are three orders of magnitude lower than the direct contact screening levels. Therefore, if 

the site is addressed to be protective of the soil-to-groundwater pathway there will not be an 

exceedence of NMED cumulative risks goals for the direct contact pathway of 1 x 1 o·5 for 

carcinogenic constituents or a hazard index of 1.0 for non-carcinogenic constituents. 

The volume of impacted sediments is estimated at 8,651 cubic yards, as discussed above in 

Section 2.1. The aeration basin covers an area approximately 440 feet by 230 feet. Assuming 
a depth of one foot for the impacted soils, the volume of impacted soils is estimated to be 3,800 
cubic yards in-place. The volume of water in the impoundments is estimated to be 800,000 

gallons. 

3.2 Development of Corrective Measure Alternatives 

Generally, corrective measures may include treatment, containment, excavation, extraction, 
disposal, institutional actions, or a combination of these. The potentially applicable technology 

types (e.g., chemical treatment, immobilization, capping, etc.) and process options (e.g., ion 
exchange vs. oxidation/reduction) are first reduced by evaluating the options with respect to 
technical implementability. This is done by using available site information on contaminant 

types and concentrations and other relevant site features to eliminate technologies and/or 

particular process options that are not technically capable of being implemented to meet the 

corrective action objectives. The only technology type that is eliminated based on technical 

implementability is extraction, which would normally only be used to address impacts to 

groundwater and not soil. 

The process options selected for the treatment technology include stabilization and in-situ 

biological treatment. Stabilization is a process that is commonly used for sludges for both in-situ 
options and in preparation for off-site disposal. Stabilization has been demonstrated at many 

sites to have a high rate of success in regards to both short-term and long-term effectiveness. 

In-situ biological treatment is a treatment process that has been used at the aeration lagoons 

since the 1980s and has also been shown to be successful at a large number of sites with 

petroleum hydrocarbons. 
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The technology chosen for the containment corrective measure is capping. The most 

commonly employed process options for capping include; clay with soil cover, asphalt, concrete, 

and multimedia caps (e.g., clay with composite liner). The high potential for desiccation of a 

clay cap with soil cover in the semi-arid climate at the Gallup Refinery makes this process 

option less desirable. Similarly, asphalt and concrete placed over the predominantly clay soils 

could be subject to cracking with expansion and contraction of the clay soils. The selected 

process option is a multimedia cap, which includes a 24-inch thick clay cap with a 12-mil HOPE 

moisture retention liner to prevent desiccation. A protective 12-oz geotextile will be placed over 

the HOPE liner prior to placement of a rock armor layer consisting of eight inches of 1 %-inch 

low-fines crushed limestone. 

The excavation technology is widely used to address impacted soils. The process would 

normally include the use of heavy earth moving equipment (e.g., backhoes, long-reach 

trackhoes, and/or bulldozers) to physically remove the impacted soils and place them into 

appropriate containers for off-site transport. Disposal is commonly combined with excavation 

and is the process of physically transporting the impacted materials to a permitted disposal 

facility (e.g., a permitted hazardous waste landfill). 

The general corrective measure of institutional controls (i.e., administrative and/or legal 

controls) includes a number of possible technologies including access restrictions and 

monitoring. Access restrictions could be used to ensure the long-term effectiveness of any 

corrective measures that need to endure over a long period of time without physical 

encroachment. The possible process options for access restrictions include the addition of 

provisions within the RCRA post-closure care permit preventing excavation or any other similar 

activities that could threaten the integrity of a cap placed over the aeration basin, the placement 

of permanent signs surrounding the aeration basin to inform of the presence of buried waste 

and the restriction of activities compromising the integrity of the cover system, and filing of a 

notice in the county deed records to inform potential future owners of the presence of buried 

waste and a limitation on land use for only industrial purposes. It should also be noted that any 

such institutional controls would be enforceable under the EPA CAFO, as an element of the final 

CMI work plan. Monitoring could also be used to ensure long-term effectiveness of any 

corrective measures that did not result in a Corrective Action Complete without Controls 

determination. The process options for monitoring include routine site inspections and 

monitoring of groundwater to confirm the continued performance of physical controls (e.g., a cap 

over stabilized waste). 
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Corrective measure alternatives are developed by combining the various remedial technologies 

and appropriate process options for each to make realistic alternatives that are capable of 

addressing existing environmental conditions and achieving the aforementioned corrective 

action objectives at the three surface impoundments. The following corrective measure 

alternatives have been developed for preliminary screening: 

• No Action -The aeration basin would be left as is after operations cease when the new 
wastewater treatment plant is brought on-line; 

• "Off-site Disposal" - Stabilization, excavation and off-site disposal of wastes and 
associated impacted soils to effect Corrective Action Complete without Controls; 

• "Treatment"- In-situ biological treatment of wastes to effect Corrective Action Complete 
without Controls; and 

• "Containment" -In-situ solidifying the wastes following by construction of a cover system 
to effect Corrective Action Complete with Controls. This option would also include an 
institutional control. 

Each of these alternatives, except the "no action" alternative, will also include removal and 

treatment of the water in the new onsite wastewater treatment plant and monitoring of 

groundwater. Normally, only alternatives that do not achieve Corrective Action Complete 

without Controls would require groundwater monitoring. For example, the reliance upon a cap 

to prevent exposure to waste and the generation of leachate that could affect groundwater 

usually also includes monitoring of groundwater to ensure that leachate is not affecting the 

underlying groundwater. Because groundwater conditions are not fully known at this time, 

Western has included groundwater monitoring as an element for each of the three alternatives. 

The specifics of the anticipated monitoring requirements are explained below for each of the 

alternatives. 

Under the "no action" alternative, no technology would be actively applied to the aeration basin; 

however, it is likely that the water in the impoundments would evaporate and there would be 

some natural degradation of organic constituents present in the sludge. This alternative 

provides a baseline against which to compare the other alternatives. 

The "off-site disposal" alternative includes stabilization of the sludge material such that it could 

be transported off-site for disposal as hazardous waste. The underlying one foot of native soil 

would also be excavated for off-site disposal. Recent sampling of soils beneath the 

impoundments has not been conducted and therefore the depth of excavation could extend 

deeper. Confirmation samples collected after removal of upper one foot of soil (or additional 
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depths, as necessary) would be used for vertical delineation of the impacted soils. The 

excavation activities would result in the destruction of existing monitoring wells (e.g., GMW-1, 

GMW-2, and GMW-3), therefore, after completion of all removal activities, monitoring wells 

would be replaced (three on the down-gradient side of the former impoundments and one on the 

up-gradient side) to evaluate if historical operations have impacted groundwater. For cost 

estimation purposes, it is assumed that groundwater would be monitored annually for five years 

and the details are included in the cost estimates in Appendix A. 

The "treatment" alternative relies upon the existing strains of microbes that have been 

established within the impoundments during the operation of the aeration units since the 1980s. 

Additional micronutrients would be added as necessary to maximize the degradation rates. The 

aeration units could also be operated to help maintain aerobic conditions, which are normally 

more effective at degradation of organic constituents than anaerobic conditions. The thickness 

of the underlying impacted soil would be investigated during the sludge treatment phase and the 

resultant volume of impacted soils would also factor into the decision process of the most 

effective manner to address the impacted soils. It is anticipated that the upper soil horizon 

would be tilled and micronutrients added to facilitate biodegradation in the soil horizon after the 

overlying sludges have been remediated. Groundwater monitoring would be conducted post­

corrective action in the same manner as described above for the off-site disposal alternative. 

The "containment" alternative includes in-situ stabilization of the sludge to control any future 

leaching of constituents and establishment of physical characteristics to support placement of a 

cover system. As described above, the cover system included for evaluation of this alternative 

includes a 24-inch thick clay cap, a 12-mil HOPE moisture retention liner, protective 12-oz 

geotextile, and a rock armor layer. Institutional controls would be used to ensure the long-term 

effectiveness of this alternative. These include; the addition of provisions within the RCRA post­

closure care permit preventing excavation or any other similar activities that could threaten the 

integrity of a cap placed over the aeration basin, the placement of permanent signs surrounding 

the aeration basin to inform of the presence of buried waste and the restriction of activities 

compromising the integrity of the cover system, and filing of a notice in the county deed records 

to inform potential future landowners of the presence of buried waste and a limitation on land 

use for only industrial purposes. Annual inspections and repairs, as necessary, of the cap 

would also be performed to ensure long-term effectiveness. Semi-annual groundwater 

monitoring would be conducted as specified in the post-closure care RCRA permit. The cost 

estimate includes monitoring for a 30 year period. 
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The corrective measure alternatives were subjected to preliminary screening considering short­

term and long-term aspects of effectiveness and implementability. Based on this screening 

process, the following alternative was removed from further evaluation in Section 4 of the CME 

report: 

In-Situ Biological Treatment. This alternative should reduce the toxicity of the organic 
constituents in the wastes associated with the surface impoundments. However, the active 
aeration occurring in the aeration basin has already resulted in substantial biological 
treatment of the wastes. The organic constituents remaining in the wastes consist primarily 
as long-chained hydrocarbons that are resistant to biological treatment. In addition, 
biological treatment would not be effective in reducing the concentrations of metals 
remaining in the wastes. As a consequence, the treatment option would not be effective as 
a corrective measure without combining it with the options of offsite disposal or using a cap. 
In addition, any reduction of concentrations of constituents in the treated wastes would not 
likely change the classification of the materials from hazardous to non-hazardous wastes 
because of the potential of listed hazardous wastes (i.e., F037) being present and "mixed" 
with the non-hazardous wastes [see 40 CFR 261.3(a)(2)(iv)]. 

The no action, offsite disposal, and containment alternatives are retained for further evaluation 

in Section 4 of this CME report. 
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Section 4 
Evaluation of Corrective Measures Alternatives 

As discussed in Section 3, the following corrective measures alternatives have been retained to 

evaluate using the CME criteria of applicability, technical feasibility, effectiveness, 

implementability, human health and ecological protectiveness, and cost: 

• Offsite Disposal - Stabilization, excavation, and offsite disposal of wastes and 
associated impacted soils to effect Corrective Action Complete without Controls and 
short-term groundwater monitoring; 

• Containment- In-situ solidifying the wastes followed by construction of a cover system 
to effect Corrective Action Complete with Controls. This option would also include 
institutional controls and long-term groundwater monitoring; and 

• No action, which provides a baseline for comparison to the other alternatives. 

The purpose of this detailed analysis of alternatives is to support the selection of an appropriate 

corrective measure. Each of the alternatives is assessed against the evaluation criteria listed 

above and described below. 

Applicability- Applicability addresses the overall suitability for the corrective action options for 

containment or treatment of the contaminants in the sludge and soils with regard to protection of 

human health and the environment. 

Technical Feasibility- Technical feasibility describes the uncertainty in designing, constructing, 

and operating a specific corrective measure alternative. This includes an evaluation of historical 

applications of the corrective measure alternative including performance, reliability, and 

minimization of hazards. 

Effectiveness - Effectiveness assess the ability of the corrective measure to mitigate the 

measured or potential impact of contamination in a medium under the current and projected site 

conditions. This also includes the anticipated duration for the technology to attain regulatory 

compliance. In general, all corrective measures (excluding the no action alternative) may have 

the ability to mitigate impacts at the site, but not all corrective measures will be equally effective 

at achieving the desired cleanup goals to the degree and within the same timeframe as other 

alternatives. 
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lmplementability- lmplementability characterizes the degree of difficulty involved during the 

installation, construction, and operation of the corrective measure. Operation and maintenance 

of the alternative is discussed under this evaluation criteria. 

Human Health and Ecological Protectiveness- Under this criteria, the short-term (remedy 

implementation-related) and long-term (remedy operation-related) hazards to human health and 

the environment of implementing the corrective measure are evaluated. The assessment looks 

at whether the technology will create a hazard or increase existing hazards and the possible 

methods of hazard reduction. 

Cost -The cost of implementing the corrective measure is estimated and is divided into the 

capital costs associated with construction, installation, evaluation, permitting, and reporting of 

the effectiveness of the alternative and continuing costs associated with operating, maintaining, 

monitoring, testing, and reporting on the use and effectiveness of the technology. 

4.1 Off-site Disposal Alternative 

Regarding applicability, the off-site disposal alternative is a suitable alternative for the aeration 

basin in that removal of the impacted sludge and soils would result in a high degree of 

protection of human health and the environment. The impacted media would no longer be 

present and therefore, the potential threat of exposure would be eliminated. 

The technical feasibility evaluation is more difficult because the final depth of excavation is not 

currently known. Stabilization, excavation, and transport for off-site disposal are all considered 

to be well proven technologies and their application at the aeration basin is technically feasible 

at shallow to moderate depths (e.g., up to ten feet). The uncertainty is associated with the 

required depth of excavation to removal all soils with concentrations of constituents above the 

applicable screening levels. Groundwater samples collected from GMW-1, GMW-2, and 

NAP IS 2, which are located near the aeration basin, have indicated the presence of site-related 

constituents. GMW-1 is screened across a sand interval that occurs at a depth of 21.5 to 

24 feet, where the impacted groundwater was observed. If constituents from the aeration basin 

have migrated vertically to a depth of 21.5 feet, then excavation to these depths could become 

technically infeasible. In order to establish safe side slopes and/or shoring to allow for 

excavations below ten feet, the structural integrity of adjacent features (e.g., the new API 

Separator) could be seriously impacted. In fact, it may be technically infeasible to remove all 

impacted soils without destroying the new API Separator. 
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The effectiveness (i.e., the ability of the stabilization, excavation and disposal to mitigate the 

measured or potential impact of contamination in sludge and soils under the current and 

projected site conditions) is considered to be high for this alternative. The off-site disposal 

alternative is generally considered to be one of the most effective of all alternatives in 

addressing long-term risk at the remediation site. The timeframe for implementation is 

estimated at two to three months, assuming that the depth of excavation does not exceed one 

foot as included in the cost estimates. Excavation of depths up to ten feet could extend the 

required time by as much as four to six months. A timeframe has not been evaluated for 

excavation depths greater than ten feet, due to technical impracticability considerations. 

lmplementability characterizes the degree of difficulty involved during the installation, 

construction, and operation of the corrective measure. The sludge should be amenable to 

stabilization and excavation for transport of the stabilized material should not present any 

technical difficulties. Shallow (e.g., one foot) excavation depths for impacted soils will not 

present any technical difficulties, but if the excavation were to extend much deeper (e.g., great 

than ten feet) the level of difficult increases dramatically. There should not be any operation 

and maintenance required for this alternative, although groundwater monitoring is included to 

further assess potential historical impacts. 

Regarding protection of human health and the environment, both short-term (remedy 

implementation-related) and long-term (remedy operation-related) hazards are evaluated. 

There could be short-term hazards during the implementation of the remedy, including the 

potential for exposure of site workers to constituents in the sludge and impacted soil, and the 

threat of exposure to the public during transport of the stabilized waste and soils to the off-site 

disposal facilities. On-site workers will have applicable training based on their job 

responsibilities and appropriate personal protective equipment (e.g., protective suits, gloves, 

boots, etc.) will be used to minimize the threat of exposure. There could be short-term risks to 

on-site workers if excavation depths increase, resulting in work within a "confined space" with 

the potential for engulfment. It is anticipated that the non-hazardous waste could be deposed at 

the nearby San Juan County landfill, thus reducing the potential risk during transport. The 

hazardous waste is anticipated to be transported over public highways for a distance of 700 

miles to Beatty, Nevada. There are no long-term (remedy operation-related) risks anticipated at 

the aeration basins; however, the waste will be placed in off-site landfills so any long-term 

threats associated with the wastes are transferred to the new disposal locations. 
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The anticipated costs for implementing the off-site disposal corrective measure are 

predominantly capital expenditures associated with implementation of the remedy and reporting 

of the effectiveness of the alternative. A detailed cost estimate is included in Appendix A and 

the total for this alternative is $7,450,000. The cost estimate is based on an excavation depth of 

one foot for the underlying soils and it is possible that the impacts may extend deeper, which 

would result in a higher cost than shown in Appendix A. The estimated costs assume that the 

stabilized sludge and 50% of the impacted soil will have to be disposed as a hazardous waste 

due to the potential presence of listed hazardous waste and that the remaining 50% of the 

impacted soils can be disposed as non-hazardous waste based on potential approval by NMED 

of a contained-in determination. Sufficient information is not currently available to quantify the 

likelihood that cost will be higher, but certainly there is a possibility of higher costs than stated 

for this alternative. The estimated cost does include groundwater monitoring for five years but 

this is not considered to be a true operation and maintenance cost for the off-site disposal 

option. If groundwater is determined to be impacted, then a separate corrective measure could 

be required. 

4.2 Containment Alternative 

Regarding applicability, the containment alternative is a suitable alternative for the aeration 

basin in that containment of the impacted sludge and soils would result in a high degree of 

protection of human health and the environment. The impacted media (sludge and soils) would 

be contained beneath a cover system that is capable of preventing the infiltration of surface 

water through the waste and generation of leachate. The cover system would also prevent 

direct contact exposures (e.g., dermal, ingestion and inhalation) to the constituents present in 

the stabilized sludge and any underlying soils that are impacted. 

The containment alternative is technically feasible. Stabilization of waste is a common practice 

and a treatability study could ensure the correct stabilization agents and mixtures to ensure the 

desired performance criteria are achieved. The installation of a cover system over the stabilized 

waste is also a commonly applied technology with a high level of long-term performance. There 

is no aspect of this alternative that presents uncertainty in its technical feasibility. 

The effectiveness (i.e., the ability of stabilization and capping to mitigate the measured or 

potential impact of contamination in sludge and soils under the current and projected site 

conditions) is considered to be high for this alternative. Containment should be very effective 

under current site conditions. The aeration basin is located well within the boundaries of the 
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property owned by the refinery and the site is secured to prevent trespass or any other activities 

that could threaten the integrity of the cover system. The projected site conditions do not 

include any type of on-site activities (e.g., residential development or excavation for utilities) that 

would threaten the effectiveness of the "containment" alternative. The aeration basin is located 

in a remote, generally rural area where future development of the actual aeration basin site is 

very unlikely. There is ample open space in this area of the State to accommodate future 

development well into the future without a reasonable need or desire to develop the active 

refinery property even if refining operations ceased in the future. 

lmplementability characterizes the degree of difficulty involved during the installation, 

construction, and operation of the corrective measure. The sludge should be readily amenable 

to stabilization and grading, as necessary, to support placement of the cover system. It is 

anticipated that the clay material and rock armor to be used in the cover system is readily 

available from local sources. The HOPE moisture retention liner and protective 12-oz geotextile 

material is also readily available from numerous vendors that have trained personnel to correctly 

install the materials. This alternative does require routine inspections and maintenance, as 

necessary, to ensure the long-term performance of the cover system. Any necessary repairs 

can be easily implemented. Groundwater monitoring is anticipated and the installation of 

monitoring wells and collection of groundwater samples are common activities at remediation 

sites that do not pose any implementation problems. 

Regarding protection of human health and the environment, both short-term (remedy 

implementation-related) and long-term (remedy operation-related) hazards are evaluated. 

There could be short-term hazards during implementation of the remedy through potential 

exposure of site workers to constituents in the sludge as it is stabilized. There should be 

minimal potential for contact with impacted soils and on-site workers will have applicable 

training based on their job responsibilities and appropriate personal protective equipment (e.g., 

protective suits, gloves, boots, etc.) will be used to minimize the threat of exposure. The 

potential long-term risk would be from failure of the cover system. Geotextile and rock armor 

layers are placed over the clay cap and moisture barrier to protect the cap and help ensure its 

long-term reliability. The site will also be graded to control stormwater run-on and run-off, which 

could otherwise potentially threaten the integrity of the cover system. Routine inspections and 

institutional controls will also be used to ensure long-term protection. Signs posted around the 

perimeter of the cover system will inform of the presence of the cover system and the buried 

waste materials, and the requirement to avoid any disturbance of the area. A deed notice may 
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also be used to inform potential future owners of the presence of buried waste materials and the 

post-closure care requirements for the property. Groundwater monitoring would be conducted 

to ensure the cover system is being effective in preventing future releases of constituents to the 

underlying groundwater. The requirements to perform routine inspections, groundwater 

monitoring, and maintain institutional controls can be enforced through the RCRA Post-Closure 

Care Permit. 

The anticipated costs for implementing the "containment" corrective measure include capital 

expenditures associated with implementation of the remedy and reporting of the effectiveness of 

the alternative, and long-term maintenance costs. A detailed cost estimate is included in 

Appendix A and the total for this alternative is $1,380,000. The estimated cost does include 

semi-annual groundwater monitoring for 30 years to monitor groundwater conditions beneath 

the aeration basin and annual inspections and reporting on site conditions. If groundwater is 

determined to be impacted from historical operations (i.e., pre-corrective measures), then a 

separate corrective measure could be required to address the groundwater impacts. 

4.3 No Action Alternative 

Regarding applicability, the no action alternative is a not suitable alternative for the aeration 

basin because it would provide little to no protection of human health and the environment. The 

impacted media (sludge and soils) would remain exposed and the potential threat of exposure 

would be not be addressed. 

Technically, this alternative can be implemented, but it is not feasible in regards to addressing 

the corrective action objectives. Natural degradation of the organic constituents may occur 

without any intervention but this action is not capable of addressing the metals present in the 

sludge and would take a very long time, and may never, reduce organic concentrations to 

achieve the corrective measure objectives. 

The no action alternative will not be effective. Any natural biodegradation that may occur 

without any supplemental actions being taken will be very slow resulting in the potential for 

exposures to occur under current site conditions. The fact that metals are present, which are 

not amenable to biodegradation means that the potential for exposure would continue under 

projected future site conditions. 
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lmplementability characterizes the degree of difficulty involved during the installation, 

construction, and operation of the corrective measure. This alternative does not include any 

action and thus is easily implemented. 

Regarding protection of human health and the environment, both short-term (remedy 

implementation-related) and long-term (remedy operation-related) hazards are assessed. 

There would no short-term or long-term hazards created through implementation or operation of 

the no action alternative. At the same time, existing hazards would not be addressed, thus 

there would be an on-going potential for exposures to potential human and ecological receptors. 

The anticipated cost for implementing the "no action" corrective measure alternative is assumed 

to be $0. Because no action is being taken to address the aeration basin under this alternative, 

it is assumed that groundwater monitoring would not be conducted either. 

4.4 Comparative Analysis 

A comparative analysis of the off-site disposal and containment corrective measure alternatives 

in relation to the CME criteria is provided as follows: 

• Applicability. The off-site disposal and the containment options are both applicable 
alternatives for the remediation of the aeration basin. Both options are commonly 
employed as corrective measures for SWMUs and regulated hazardous waste units and 
have been shown to provide long-term protection to human health and the environment. 

• Technical Feasibility. 

Off-site Disposal. The stabilization, excavation, transportation and off-site disposal of 
waste sludge and impacted soils is a technically feasible remedial option. There are 
available commercial/industrial (hazardous and non-hazardous) disposal facilities that 
can treat and/or dispose of the wastes in accordance with State and federal regulations. 
However, it may not be feasible to remove all the affected soils to effect Corrective 
Action Complete without Controls of the surface impoundments in the event that it 
becomes technically infeasible or cost prohibitive to remove all the contaminated soils 
and/or groundwater. 

Containment. The solidification of wastes followed by the construction of a cover system 
is a technically feasible and commonly employed option for hazardous and non­
hazardous refinery surface impoundments. 

• Effectiveness. 

Off-site Disposal. The successful removal of all wastes and associated contaminated 
soils would eliminate the potential of current and future exposure to waste constituents 
at the aeration basin. 
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Containment. The solidification of wastes followed by the construction of a cover system 
will provide long-term protection against exposure to waste constituents provided that 
post-closure maintenance is conducted. Solidification of the waste will result in 
elimination of any free liquids and the construction of the clay cap will essentially 
eliminate any future infiltration of water through the closed surface impoundments. 
These activities in combination with the low permeability of the natural subsoils will act to 
prevent future releases of hazardous constituents to groundwater. Information 
concerning the design and construction of the surface impoundments is included in 
Appendix B. An extensive design effort for the original aeration basin was conducted to 
ensure that the impoundments would retain free liquids. 

• lmplementability. 

Off-site Disposal. Off-site disposal is a commonly implemented alternative for refinery 
surface impoundments. Assuming the depth of soil impacts are not too deep (e.g., 
greater than 10 feet), this alternative can be implemented. If soil impacts are deeper, 
then there would most likely be problems safely excavating the deeper soils near 
existing surface features (e.g., the new API Separator). 

Containment. There are no identified limitations on implementability of the containment 
alternative. Stabilization of the waste and placement of cover systems are commonly 
used technologies for refinery surface impoundments and site conditions are favorable 
for implementation of this alternative. 

• Human Health and Ecological Protectiveness. 

Off-site Disposal. The off-site disposal will provide human health and ecological 
protectiveness if properly implemented. The workers conducting the excavation would 
need to be properly trained and utilize personal protective equipment (PPE). The 
equipment will need to be decontaminated before exiting the closure area. The selected 
disposal facility would need to be designed and constructed to provide assurance that 
the disposed wastes are secure and do not pose a potential future threat to human 
health or the environment. The excavated materials that require disposal in a hazardous 
waste landfill will have to be transported long distances on public roadways and this will 
present a short-term low risk of exposure 

Containment. The solidification of wastes followed by the construction of a cover system 
will provide long-term protection to human health and the environment provided that the 
closure is conducted by trained workers with PPE and a Construction Quality Assurance 
Program is implemented to ensure that technical specifications for the corrective action 
are followed. As discussed in Section 2, the soils underlying the impoundments exhibit 
low-permeability that, along with the cover system, will minimize potential migration of 
waste constituents during the post-closure period. Post-closure maintenance and 
monitoring will also be conducted to ensure the long-term protectiveness of the 
corrective measure. In addition, the institutional controls will prevent unknowing 
disturbance of the closure area. 

• Cost. Estimated costs for the off-site disposal and containment options are $7,450,000 
and $1 ,380,000, respectively. Summaries of the cost breakdown for each of the two 
alternatives are provided in Appendix A. As shown in the appendix, the major cost 
component for the off-site disposal alternative is the disposal cost since the removed 

22 



waste materials would be classified as hazardous waste due to the potential presence of 
listed primary sludge (F037). While the cost for the containment alternative can be 
estimated with a fairly high level of confidence, the cost estimate for the disposal 
alternative is much less certain. If impacted soils extend to depths greater than one foot, 
as assumed in the cost estimate, then the cost for the off-site disposal option will 
increase and could increase significantly as the impacts are found deeper. 

Based on an evaluation of the aforementioned criteria, the "containment alternative" provides 

the best balance. The impacted waste and soils can be reliably contained and will pose a very 

low long-term threat, and this alternative can be implemented at a significant cost savings. 
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Section 5 
Selected Corrective Measures 

The selected corrective measure alternative for the aeration basin is in-situ solidifying the 

wastes following by construction of a cover system to effect Corrective Action Complete with 

Controls. This alternative utilizes a combination of remedial technologies, including treatment 

(stabilization), containment (cover system) and institutional controls. A detailed design of the 

corrective measure will be provided in the CMI work plan. A summary of the corrective measure 

elements is provided as follows: 

• Perimeter Investigation. Prior to construction activities, an investigation of soils that lie 
beyond the planned lateral extent of the final cover system will be conducted to ensure 
that all impacted soils are placed beneath the cover system. 

• Drying and Stabilization of Sludge. Following draining of the impoundments, the 
sediment/sludge in the impoundments will be allowed to air dry followed by stabilization 
by appropriate reagents (e.g., fly ash, cement kiln dust). A treatability study will be 
conducted prior to stabilization to identify the suitable reagent and mixing ratio. 

• Clay Cap. A 24-inch thick clay cap will be constructed over a prepared subgrade. The 
construction of the cap will follow a construction quality assurance plan to ensure that 
the cap meets the specifications provided in the CMI work plan. A 12-mil HOPE 
moisture retention liner and a protective 12-oz geotextile will be placed over the clay 
cap. 

• Final Cover. A rock armor layer consisting of approximately eight inches of 1 Y2-inch low­
fines crushed limestone will be placed over the clay cap components of the final cover 
system. 
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Table 1 
Sludge Samples Analytical Data Summary 

Western Refining Southwest, Inc.- Gallup Refinery 

"- I I I I TPH I I I I MTtals I ' I -, ----- I I SVOCs 
' l : ' ; I 

; ' ! ! I i 
Sample Depth (ft Benzo(a) 2-Methyl 3+4-

below top of ORO MRO GRO Mercury Arsenic Barium Cadmium Chromium Lead anthracene Chrysene Fluorene naphthalene as Methyl phenol 
Sample ID sediment) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) SVOC (mg/kg) (mg/kg) 
ALl-1-SS 4.8 71000 ND 300 19 29 140 0.64 44 23 ND ND ND 190 ND 
ALl-2-SS 2.3 190000 25000 560 11 11 190 0.69 19 79 ND ND 70 460 42 
ALl-3-SS 3.3 54000 ND 170 7 12 210 0.18 16 25 ND ND 36 200 ND 
ALl-4-SS 5.6 190000 ND 280 9.5 9.5 280 0.48 24 38 ND 33 91 530 ND 
ALl-5-SS 0.8 220000 ND 280 9.9 12 360 0.2 13 30 ND ND 84 600 ND 

ALl-1-HP 5.5 7200 ND 240 3.1 11 150 1.2 40 23 ND ND ND 23 6.2 
ALl-2-HP 3.0 200000 37000 260 5 32 350 1.4 51 110 ND 34 40 260 98 
ALl-3-HP 3.8 110000 ND 150 6.7 11 220 0.12 16 22 ND NO 40 200 ND 
ALl-4-HP 5.1 76000 ND 590 8.3 47 310 1.4 60 220 ND 31 ND 340 ND 
ALl-5-HP 3.4 130000 25000 670 18 31 450 0.79 46 110 ND ND 47 460 47 

AL2-1-S5 6.0 50000 ND ND 8.4 20 260 6.6 30 48 ND ND ND ND 150 
AL2-2-SS 4.5 260000 31000 ND 6.8 13 500 0.32 21 24 ND ND 98 450 ND 
AL2-3-SS 0.5 300000 29000 ND 8.9 8.4 350 0.42 14 24 ND 32 43 300 ND 
AL2-4-SS 3.0 250000 35000 ND 8.1 14 190 0.42 16 32 ND ND 44 190 ND 
AL2-5-SS 0.5 370000 ND 430 6.8 4.6 310 0.31 12 18 ND ND 70 550 ND 

AL2-1-HP 7.4 120000 28000 ND 7.4 18 81 2.4 29 32 ND 42 ND ND 99 
AL2-2-HP 9.8 130000 ND ND 6.4 20 300 0.73 22 39 ND ND 36 140 36 
AL2-3-HP 9.1 110000 ND ND 2.1 9.8 280 0.26 15 12 ND ND 32 110 44 
AL2-4-HP 8.4 140000 29000 ND 6.4 21 270 5.2 45 55 ND ND ND 57 100 
AL2-5-HP 7.5 51000 ND ND 4.7 14 160 0.62 53 23 ND ND ND ND ND 

EPl-1 1.1 200000 ND NO 6.8 5.4 400 0.45 9.7 16 ND 45 53 370 53 
EPl-2 1.1 150000 ND ND 4.4 17 190 0.58 24 18 ND ND ND 58 34 
EPl-3 1.5 110000 ND ND 5.1 6.5 220 0.43 13 15 ND NO 47 140 60 
EPl-4 1.1 130000 27000 ND 9.6 26 330 6.4 41 39 ND ND 59 180 86 
EPl-5 1.1 120000 ND ND 6 23 150 0.97 23 22 ND 57 42 130 140 
EPl-6 0.8 180000 26000 ND 4.1 3.2 330 0.26 8.8 16 ND 40 70 210 ND 
EPl-7 1.0 200000 25000 ND 4.4 3.6 280 0.27 8.3 9.7 35 74 77 260 ND 
EPl-8 1.5 150000 ND ND 4.9 11 120 0.8 58 15 ND ND 41 110 ND 

Screening Levels 

Residential 200 200 NE 7.71 3.90 15,600 77.90 219 400 6.21 621 2,290 310 1 NE 
Industrial/Occupational 200 200 NE 49.90 17.70 224,000 1,120 2,920 800 23.40 2,340 24,400 4100 1 NE 

Construction worker NE NE NE 63.60 65.40 4,350 309 449 800 213 20,600 8,910 NE NE 
Soil-to-groundwater OAF= 1.0 NE NE NE 0.03 0.26 6,030 1.37 2.11 NE 0.32 32.60 25 0.75 1 NE 

ss- soft sediment, HP- hard park sediment, NE- not established 

l 

Naphthalene as Phenanthrene Phenol 
SVOC (mg/kg) (mg/kg) (mg/kg) 

53 50 34 
79 210 35 
41 84 ND 
94 200 ND 
110 220 ND 

6.7 8.4 6.7 
65 140 54 
36 100 ND 
90 84 ND 
110 130 ND 

ND ND ND 
38 230 ND 
ND 250 ND 
44 210 ND 
85 250 ND 

ND 50 ND 
ND 93 ND 
ND 89 ND 
ND 55 43 
ND ND ND 

31 330 ND 
ND 71 ND 
ND 130 ND 
ND 210 ND 
ND 150 ND 
ND 150 NO 
ND 240 ND 
ND 120 ND 

45 1,830 18,300 

252 20,500 205,000 

702 7,150 68,800 

0.0042 83.4 6.3 

Screening levels from NMED guidance (Technical Background Document for Development of Soil Screening Levels (Revision 5.0, dated August 2009) and Total Petroleum Hydrocarbon (TPH) Screening Guidelines (dated October 2006) 
Chromium screening levels conservatively based on Chromium VI 
1- EPA Regional Screening Levels (updated November 2010) 
I 20 I Balded values exceed lower of industrial/occupational and construction worker screening levels 

Pyrene Benzene Toluene 
(mg/kg) (mg/kg) (mg/kg) 

ND 3.6 17 

39 5.1 32 
ND 1.3 5.7 
44 4.2 19 
ND 5.9 24 

ND 1.2 6.8 
ND 2.4 11 
ND 2 7 
ND 3.2 22 
ND 9 48 

ND ND ND 
NON ND 2.1 
47 ND 1.2 
ND ND 1.6 
36 2.3 18 

38 ND 0.6 
ND ND 1.1 
ND ND 0.53 
ND ND 1.1 
ND ND 1.1 

47 ND 0.51 
ND ND 0.51 
ND ND 0.68 
40 ND 0.65 
48 ND 0.69 
41 ND 0.63 
70 ND ND 
ND ND 0.54 

1,720 16 5,570 

18,300 85 57,900 

6,680 471 21,100 

112 0.0019 1.38 



"' 
Sample Depth (ft 

below top of 

Sample ID sediment) 

AL1-1-55 4.8 

AL1-2-55 2.3 

AL1-3-55 3.3 
AL1-4-55 5.6 

AL1-5-55 0.8 

AL1-1-HP 5.5 

AL1-2-HP 3.0 

AL1-3-HP 3.8 

AL1-4-HP 5.1 

AL1-5-HP 3.4 

AL2-1-55 6.0 

AL2-2-55 4.5 

AL2-3-55 0.5 
AL2-4-55 3.0 

AL2-S-55 0.5 

AL2-1-HP 7.4 
AL2-2-HP 9.8 

AL2-3-HP 9.1 
AL2-4-HP 8.4 

AL2-5-HP 7.5 

EP1-1 1.1 

EP1-2 1.1 

EP1-3 1.5 
EP1-4 1.1 

EP1-5 1.1 
EP1-6 0.8 

EP1-7 1.0 

EP1-8 1.5 
Screening Levels 

Residential 

Industrial/Occupational 
Construction worker 

Soil-to-groundwater DAF= 1.0 

I I 
; I 

1,2,4 -Trimethyl 1,3,5-Trimethyl 1-Methyl 
Ethyl benzene benzene benzene Napthalene napthalene 

(mg/kg) MTBE (mg/kg) (mg/kg) (mg/kg) as VOC (mg/kg) (mg/kg) 
4.3 ND 11 2.7 10 13 
10 1.1 26 6.7 19 42 
1.8 ND 6.7 1.7 4 10 
5.7 ND 18 4.1 14 28 
6.1 1.1 16 4 14 29 

2.9 ND 12 3.3 7.2 15 
3.4 ND 10 2.8 6.5 14 
1.9 ND 8.3 2 5.9 15 
11 ND 37 10 21 29 
15 0.74 26 7.4 19 28 

ND ND ND ND ND ND 
0.72 ND 4.5 1.1 5.8 26 
ND ND 2.9 0.54 4.6 21 

0.56 ND 4.1 0.72 5.4 24 
6.4 ND 17 5.6 15 43 

ND ND 0.93 ND ND 2.5 
ND ND 3 0.71 3.2 11 

0.62 ND 3.8 0.87 3.4 12 
ND ND ND ND 1.6 5.7 
ND ND 1.1 ND 1.2 5.4 

ND ND 1.5 ND 2.6 12 
ND ND 1.4 ND 1.4 5.8 
ND ND 1.2 ND 1.3 4.9 
ND ND 1.3 ND 1.7 6 
ND ND 1.5 ND 1.9 7.1 
ND ND 2.2 ND 2.8 15 
ND ND 1.7 ND 1.7 9.1 
ND ND 1.2 ND 1.6 8.1 

70 NE 62
1 780 1 45 22

1 

385 NE 260 1 
10000

1 252 991 

6,630 NE NE NE 702 NE 
0.0146 NE 0.021 1 0.52 1 0 0.012 1 

----- --

55- soft sediment, HP- hard park sediment, NE- not established 

Table 1 
Sludge Samples Analytical Data Summary 

Western Refining Southwest, Inc.- Gallup Refinery 

VOCs --1 
' I - I ' i i ' I i 

2-Methyl Carbon Isopropyl n-Propyl sec-
naphthalene as disulfide benzene 4-lsopropyl n-Butylbenzne benzene Butyl benzene 

VOC(mg/kg) (mg/kg) (mg/kg) toluene (mg/kg) (mg/kg) (mg/kg) (mg/kg) Xylenes (mg/kg) 
21 ND 0.64 ND 0.65 1.4 ND 27 
44 ND 1.8 1 2.6 4.7 1.9 56 
15 ND ND ND 1.7 0.85 0.82 12 
45 ND 0.79 0.56 1.3 2.4 1.3 33 
43 ND 1.2 0.71 3 2.5 1.2 35 

22 ND 0.72 0.54 2.7 1.7 0.96 18 
20 ND 0.58 ND 2.1 1.5 0.8 20 
20 ND 0.51 0.53 2.1 1.2 0.89 12 
46 ND 1.6 0.84 7 5.9 1.8 60 
42 ND 2.6 0.9 4.9 4.8 1.9 81 

ND ND ND ND ND ND ND ND 
37 ND ND ND 1 ND ND 4.9 
27 ND ND ND 0.66 ND ND 2.8 
30 ND ND ND 1.1 ND ND 4 
35 ND 1.7 1 3.4 3 2 39 

2.4 ND ND ND ND ND ND 1.9 
15 ND ND ND 0.56 ND ND 3.8 
17 ND ND ND 0.89 ND ND 4.3 
7.2 ND ND ND ND ND ND 3.2 
6.6 5.8 ND ND ND ND ND 1.8 

16 ND ND ND ND ND ND ND 
7.7 ND ND ND ND ND ND 1 
6.8 ND ND ND ND ND ND 1.1 
7.6 ND ND ND ND ND ND 1.2 
10 ND ND ND ND ND ND 1.7 
19 ND ND ND ND ND ND 1.3 
12 ND ND ND ND ND ND ND 
11 ND ND ND ND ND ND ND 

310
1 1,940 NE NE NE NE NE 1,090 

4100 1 7,540 NE NE NE NE NE 3,610 
NE 5,890 NE NE NE NE NE 3,130 

0.75 1 0.252 NE NE NE NE NE 0.176 

Screening tevels from NMED guidance (Technical Background Document for Development of Soil Screening Levels (Revision 5.0, dated August 2009) and Total Petroleum Hydrocarbon (TPH) Screening Guidelines (dated October 2006) 
Chromium screening levels conservatively based on Chromium VI 
1- EPA Regional Screening Levels (updated November 2010) 
j 20 !Bolded values exceed lower of industrial/occupational and construction worker screening levels 
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""' Table A-2.1 
~!:;!";;..:~:: Cost EstimatE-- Contaii1i11tT,t A:~~i-r;~livt"" 

Aeration Lagoons (AL-1 & AL-2) and EP-1 
March 29, 2011 

3i'lf~{~~j,,; t!t;Ji)<' 'tf~\r,~,\f~t'rQ';"L!ic:?ii<:S:;,,>, ~~n nr k\o' ii'fit;i/· : ··· :mJ;,· >;.i/f '' 9 >J. • 'It~ > >··il~tf\:i 'li;~l:,v:' 1 , ;,ci >,s:,;;0-.' ~.;,f;R''~Hll''~. ~~t~ ~f\:\lni~ . :( ~;9,~t . ; ~t{(. t•'r~:::i~,;>.':~~". i.;1 :r~:\r. ~:r~i~''·•i$,,~, :·~l{;,:~;·~,,,, {\,,_2.:'~~~~~,, t"';; t(L.*"'·~t~4'fflf· :fti:· '.··· .... ~i~;,l, ;?~t~·:,. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Professional Services 

Investigation soil sampling 

Final closure report 

Operations and Maintenance 

Project administration (engineering, bidding, construction administration, etc.) 

Demolition 

Dismantling and disposal of benzene strippers 

Construction 

Mobilization 

Administrative costs (office facilities & staff, H&S plan, SWPPP, insurance, 
equipment decon, QA/QC, etc.) 

Dewater lagoons (3ft water over 0.8 ac) & dispose at API Separator (100' 
distance). Drain EP-1 (7ft water over 1.6 ac) to EP-2 at no cost. 

Stabilize sludges in place in aeration lagoons and EP-1 

Balanced cut & backfill of lagoons & EP-1 

2-ft compacted clay cap over AL-1, AL-2, & EP-1 

12-mil HOPE flexible membrane liner clay cover 

12-oz. geotextile fabric liner protective cover 

8" - 1.5-inch crushed rock final cover 

Drainage improvements 

Demobilization 

Quantities 
Cover area (ft2) 
8"- 1.5-inch crushed rock final cover (cy) 

TOTAL 

2-ft compacted clay cap over AL-1, AL-2, & EP-1 (cy) 
12-oz. geotextile fabric liner protective cover (sy) 
12-mil HDPE flexible membrane liner clay cover (ft2) 

1 

1 

1 

1 

1 

1 

1 

800,000 

8,800 

10,400 

8,600 

115,000 

12,800 

2,900 

1 

1 

115,000 
2,900 
8,600 

12,800 
115,000 

LS 

LS 

LS 

LS 

LS 

LS 

LS 

Gal 

CY 

CY 

CY 

SF 

SY 

CY 

LS 

LS 

$128,000 $128,000 See Table A-2.2 for detailed estimate of unit cost 

$20,000 $20,000 Unit cost= 120 hrs@ average labor cost of $165/hr + $200 expenses 

$246,000 $246,000 See Table A-2.3 for detailed estimate of unit cost 

$103,000 $103,000 Project administration unit cost= 10% of subtotal of Items 5- 15 

Dismantling: 4 hrs x 3 men x 3 strippers x $60/hr = $2,200 
Triple rinsing & loading of metal & packing and rinse water transport: 4 hrs x 2 men x 3 strippers x $60/hr = $1,500 

$5,000 $5,000 Rinse water disposed at onsite treatment plant and metal recycled 
Packing transport & disposal as special waste @ Waste Management's San Juan landfill: 1 0 CY @ $55/CY = $550 
Equipment & misc. expenses: $750 

$39,000 $39,000 Mobilization unit cost= 5% of subtotal of Items 8 - 15 

$39,000 $39,000 Administrative unit cost = 5% of subtotal items 8 - 15 

Material: Fuel 6/Days x $75 = $500 
$0.012 $10,000 Labor: 6/Days x $800/Day = $5,000 

Equipment: Pump, hoses, mise equipment: 6/Days x $650/day = $4,000 

Material: Fly Ash- 2,010 tons x $73.00/ton = $147,000 
$25 $223,000 Labor: 15/Days x $2,300/day = $35,000 

Equipment: Excavator and Dozer+ Fuel - 15/Days x $2,700 = $41,000 

Labor: 11/Days x $2,300 = $26,000 
$10.70 $111,000 Equipment: Excavator, Dozer and Compactor+ Fuel- 11/Days x $3,700 = $41,000 

3-24yd3 End Dumps- 11/Days x $4,000 = $44,000 

Labor: 11/Days x $2,300 = $26,000 
$15.30 $132,000 Equipment: 2-Excavators, Dozer and Compactor+ Fuel- 11/Days x $5,500 = $61,000 

3-24yd3 End Dumps- 11/Days x $4,000 = $44,000 

$0.42 $48,000 
Material: 3 - 19.5' x 1 ,800' rolls w/ joint tape delivered x 1.2 tax & contractor markup = $26,000 
Subcontracttor Installation: $0.20/sf = $22,000 

Material: $1.50/sy x 1.2 tax, shipping and contractor markup= $23,000 
$3.40 $44,000 Labor: 5/Days x $2,300 = $12,000 

Equipment: All Terain Fork Lift+ Fuel- 5/Days x $1,150 = $6,000 & $1,500 for Misc. Eqpmt 

Material: $21/ton delivered from Gallup Sand and Gravel x 1.35 !onley x 1.0856 tax & contractror markup= $40.00/cy 
$53.50 $155,000 Labor: 6.5/Days x $2,300 = $15,000 

Equipment: Excavator, Dozer and Compactor and Fuel 6.5/Days x $3,700 = $24,000 

$50,000 $50,000 
Based on experience, $50,000 is conservative allowance for miscellaneous drainage improvements (e.g. drainage swale 
grading and permanent erosion control measures) that will be required as part of site closure. 

$24,000 $24,000 Demobilization unit cost = 3% of subtotal of Items 8 - 15 

$1,380,000 

Appendix A of CME Report- Closure cost est 03 29 11 - Contanmt Est 



"' Table A-1.1 
t::"~o:-~~r~ Cost E$ti~atc ~-c~:fs1te ~:spo:;a~ A~tC.iifati·v·c 

Aeration Lagoons (AL-1 & AL-2) and EP-1 
March 29, 2011 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

-

Notes 

1 

2 

Professional Services 

Investigation & soil confirmation sampling 1 LS $56,000 $56,000 

Final closure report 1 LS $20,000 $20,000 

Groundwater Monttoring and Reporting 1 LS $15,000 $15,000 

Project administration (engineering, bidding, construction administration, etc.) 1 LS $146,000 $146,000 

Demolition 

Dismantling and disposal of benzene strippers 1 LS $5,000 $5,000 

Construction 

Mobilization 1 LS $70,000 $70,000 
Administrative costs (office faciltties & staff, H&S plan, SWPPP, insurance, 

1 LS $140,000 $140,000 equipment decon, QA/QC, etc.) 

Dewater lagoons (3ft water over 0.8 ac) & dispose at API Separator (1 00' 
800,000 Gal $0.012 $10,000 distance). Drain EP-1 (7 tt water over 1.6 ac) to EP-2 at no cost. 

Stabilize sludges in place in aeration lagoons and EP-1 8,800 CY $25.30 $223,000 

Load 9,700 CYof stabilized sludges for transportation to US Ecology's 
12 Days $6,750 $81,000 hazardous waste landfill in Battie, NV1 

Transportation of stabilized sludges to U.S. Ecology Battie, NV landfill 485 Load $2,920 $1,416,000 

Dispose 100% of stabilized sludges as hazardous waste 9,700 CY $390 $3,783,000 

Excavate top 1 ft of clay liner (AL-1, AL-2 & EP-1) 3,800 CY $7.40 $28,000 

Load, transport & dispose of 50% of excavated clay as special waste 1,900 CY $117.50 $223,000 

Load 1,900 CY of excavated clay for transportation to US Ecology Battie, NV 
4 Days $5,000 $20,000 landfill 

Transportation of excavated clay as hazardous waste to U.S. Ecology Battie, 
95 Load $2,920 $277,000 NV landfill 

Dispose 50% of excavated clay as hazardous waste 1,900 CY $390 $741,000 

Sludge characterization sampling -one per 100 CY2 97 EA $610 $59,000 

Backfill lagoons 6,200 CY $15.20 $94,000 

Demobilization 1 LS $35,000 $35,000 

TOTAL $7,450,000 
-

--

Assumes 1 0% increase in sludge volume due to stabilization 
Assumes one sample per 100 CY analyzed for Haz Characteristics per 40 CFR 261 ($140), TCLP Skinner Metals ($190), 
TCLP BTEX ($130), TPH ($90) + 10% markup 

See Table A-1.2 for detailed estimate of untt cost 

Untt cost= 120 hrs@ average labor cost of $165/hr + $200 expenses 

See Table A-1.3 for detailed estimate of untt cost 

Project administration untt cost= 2% of subtotal of Items 5- 18 

Dismantling: 4 hrs x 3 men x 3 strippers x $60/hr = $2,200 
Triple rinsing & loading of metal & packing and rinse water transport: 4 hrs x 2 men x 3 strippers x $60/hr = $1,500 
Rinse water disposed at onstte treatment plant and metal recycled 
Packing transport & disposal as special waste @waste Management's San Juan landfill: 10 CY@ $55/CY = $550 
Equipment & misc. expenses: $750 

Mobilization untt cost= 1% of subtotal of Items 8 - 18 

Project administration untt cost= 2% of subtotal of Items 8 - 18 

Material: Fuel 6/Days x $75 = $500 
Labor: 6/Days x $800/Day = $5,000 
Equipment: Pump, hoses, mise equipment: 6/Days x $650/day = $4,000 

Material: Fly Ash- 2,010 tons x $73.00/ton = $147,000 
Labor: 15/Days x $2,300/day = $35,000 
Equipment: Excavator and Dozer+ Fuel - 15/Days x $2,700 = $41,000 

Labor: 12/Days x $2,300 = $28,000 

I 

Equipment: 2 Excavators, Dozer+ Fuel- 12/Days x $4,400 = $53,000 

Subcontractor: Environmental Evolutions- 20 CY End Dump Trucks 

i 
Base disposal fee at U.S. Ecology's NV landfill+ 30% contractor markup _I 
Labor: 5.5/Days x $2,300 = $13,000 

I 
Equipment: Excavator, Dozer+ Fuel- 5.5/Days x $2,700 = $15,000 

Labor: 4/Days x $2,300 = $9,000 

I Equipment: Excavator, Dozer+ Fuel- 4/Days x $2,700 = $11,000 
Transportation to WM's Painted Dessert Landfill: 95 Loads x $735/Load + 30% Contractor Markup= $91 ,000 

I 

Disposal tee at WM's Painted Desert Landfill + 30% Contractor Markup: $59/CY 

Labor: 4/Days x $2,300 = $9,000 
Equipment: Excavator, Dozer+ Fuel- 4/Days x $2,700 = $11,000 J 

I Equipment: Environmental Evolutions - 20 CY End Dump Trucks 

Base disposal fee at U.S. Ecology's NV landfill+ 30% contractor markup 

Backfill material excavated from onstte 
Labor: 8/Days x $2,300 = $18,000 
Equipment: 2-Excavators, Dozer and Compactor+ Fuel- 8/Days x $5,500 = $44,000 
3-24yd3 End Dumps- 8/Days x $4,000 = $32,000 

Demobilization unit cost= 0.5% of subtotal of Items 8 - 18 

--·- -· 
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TABLE A-1.2 
Investigation & Confirmation Sampling Cost Estimate - Off-Site Disposal Alternative 

Aeration Lagoons (AL-1 & AL-2) & EP-1 
March 25, 2011 

Benzene Stripper Area Characterization Samples 

GRO - Gasoline Range Organics 
ORO - Diesel Range Organics 
MRO - Motor Oil Range Organics 
AL - Aeration Lagoon 

AL-1 & AL-2 Confirmation Samples 

Subtotal 

Subtotal 

Total 

$47,000 

$8,500 

$0 

$56,000 



Table A-1.3 
Groundwater Sampling Cost Estimate - Off-Site Disposal Alternative 

Aeration Lagoons (AL-1 & AL-2) & EP-1 
March 25, 2011 

MONITORING WELL CONSTRUCTION 
Activity Units Quantity 

Mobilization each 1 
drilling, continuous sampling <

1l feet 100 
pressure washer day 4 
decon of auger/samples feet 100 
2" PVC well materials feet 100 
4" steel upright surface completion with pad each 4 
55-gallon drums each 12 

GROUNDWATER SAMPLING AND ANALYSIS 

Analysis Frequency 
#of Sample Total# of 
Locations Samples !21 

8260 Annual 4 6 
80158 (GRO, ORO, MRO) Annual 4 6 

Total Hg (7470) Annual 4 6 
labor during annual sampling events -- 12 hours X $65/hr 

Costs for well installation and 5 years monitoring 

Notes: 
Well installion costs are inclusive of labor 
1 - includes four monitoring wells to a depth of 25 feet 
2 - Includes additional QA/QC samples 

Rate 
$500.00 

$13.80 
$125.00 
$1.50 

$14.50 
$450.00 
$47.00 

Subtotal 

Cost/Sample 

$45 
$75 
$30 

Subtotal 

Costs 
$500 

$1,380 
$500 
$150 

$1,450 
$1,800 
$564 

$6,400 

Cost per 
Year 
$270 
$450 
$180 
$780 

$1,680 
$15,000 



TABLE A-2.2 
Investigation & Confirmation Sampling Cost Estimate - Containment Alternative 

Aeration Lagoons (AL-1 & AL-2) and EP-1 
March 25, 2011 

Subtotal 

Benzene Stripper Area Characterization Samples 

GRO - Gasoline Range Organics 
ORO - Diesel Range Organics 
MRO - Motor Oil Range Organics 
AL - Aeration Lagoon 

AL-1, AL-2 & EP-1 Confirmation Samples 

Subtotal 

Subtotal 

Total 

$47,000 

$8,500 

$72,660 

$128,000 



Table A-2.3 
Operation and Maintenance Cost Estimate - Containment Alternative 

March 25, 2011 

MONITORING WELL CONSTRUCTION 
Activity Units Quantity 

Mobilization each 1 
drilling, continuous sampling <

1
> feet 100 

pressure washer day 4 
decon of auger/samples feet 100 
2" PVC well materials feet 100 
4" steel upright surface completion with pad each 4 
55-gallon drums each 12 

GROUNDWATER SAMPLING AND ANALYSIS 

Analysis Frequency 
#of Sample Total# of 
Locations Samoles <

2
> 

8260 Semi-annual 4 12 
80158 (GRO, ORO, MRO) Semi-annual 4 12 

Total Hq (7470) Semi-annual 4 12 
labor during semi-annual sampling events -- 24 hours X $65/hr 

Costs for 30 years monitoring 

ANNUAL INSPECTIONS AND REPORTING 
Activity 

Annual Inspections 
Annual Inspection & Monitoring Reports 

notes. 
well installion costs are inclusive of labor 
1 - includes four monitoring wells to a depth of 25 feet 
2- Includes additional QA/QC samples 

Units Quantity 
each 30 
each 30 

Rate 
$500.00 
$13.80 

$125.00 
$1.50 

$14.50 
$450.00 
$47.00 

Subtotal 

Cost/Sample 

$45 
$75 
$30 

Subtotal 

Rate 
$600.00 

$4,000.00 
Subtotal 

TOTAL 

Cost 
$500 

$1,380 
$500 
$150 

$1,450 
$1,800 
$564 

$6,300 

Cost per Year 
$540 
$900 
$360 

$1,560 
$3,360 

$101 000 

Costs 
$18,000 

$120,000 
$138 000 
$246,000 



Appendix B 

Information Related to the Design and 
Construction of the Aeration Lagoons and EP-1 



r -- ---- --

lffil~ii 
REFNI\l& mMMJ\1\' 

ROUTE 3, BOX 7 • GALLUP, NEW MEXICO 87301 
{505) 722-3833 • TWX 910-981:0504 

August 28, 1986 

Mr. David B. Boyer 
Environmental Bureau·Chief 

.,; 

New Mexico Oil Conservation Division 
P.O. Box 2088 
State .. Land Office Bldg. 
Santa_ Fe, NM 87501-2088 

RE:· GW-32 Aeration Basin Design 

Dear Mr. Boyer: 

Enclosed is the information on our aeration basin requested 
by your office·. 

The three attachments are: 

Geoscience's Technical Specifications 
Fox Engineering's Soil Study Report, and 
Data taken on organics migration in· the existing 

pond bottom. . 

We are currently preparing a bid package to select a con­
tractor for this work. Excavation will proceed.as soon as 
one is chosen and your approval is received. We have not 

·yet specified the aeration equipment, but the aerators will 
most likely be a surface mechanical type in order to 
maximize the uriits flexibility. In addition, we plan to 
remove the remaining organic sludge and apply it. to the 
Land Treatment Area as the first phase of construction. 

rf· you have any questions regarding ·this information, 
please contact Bob McClenahan of my staff. 

Very truly yours, 

Carl D. Shook 
Vice President Refining. Opera.tions 

CDS:ds 

cc: File 
Carlos Guerra, Esq.,Giant Industries 
Claude Schleyer, Geoscience Consultants, Ltd. 
Bob McClenahan~ Jr. · 

A Division of I d I; 1:1 iltndustries, Inc. 
"Moving forward with the Southwest• 
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API SEPARATOR EFFLUENT 
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GIANT REFINING CO.- CINIZA PLANT 

Revised August 5, 1986 

Prepared for: 

GIANT REFINING CO. 
Ciniza Pla11t 

Route 3, Box 7 . 
Gallup, New Mexico 87301 

Prepared by: 

Geoscience Consultants, Ltd. 
500 Copper Avenue, NW 

Suite 325 
Albuquerque, New Mexico 87102 
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I-1. DEFINITIONS: 

SEC'TION I 

GENERAL CONDITIONS 

The term "Engineer" as used herein means the engineer or construction 
inspector duly appointed or authorized to represent the owner. 

l-2. VISIT TO SITE AND CONDITIONS: 

Bidders are requested to visit the site and inform themselves concerning 
all the conditions under which the work is to be done. Failure to visit 
the .site will in no way relieve the Contractor from the responsibility of 
furnishing any materials and performing any work that may be required to 
complete the contract in strict accordance with the true intent and 
meaning of the specifications without additional expense to the owner. 

Information contained in the specifications as it relates to quantities 
or conditions at the site is furnished only for the convenience of the 
bidders, and no guarantee of the accuracy of the information is made or 
implied. 

I-3. EXISTING UTILITIES AND STRUCTURES: 

The Contractor shall be held responsible for any damage to existing 
utilities and structures which may be encountered during construction 
operations. All utilities and structures encountered shall be maintained 
in good operating condition, and be protected from damage by the Con~rac­
tor. Utilities and structures which are damaged by the Contractor shall 
be immediately repaired at the Contractor's expense. The repairs will be 
made with the same type of materials which were damaged, and the repair 
work shall be done in a method acceptable to the Engineer. 

1-4. TOOLS, PLANT AND EQUIPMENT: 

If,. at any time before the commencement of or during the progress of the 
work, tools, plant or equipment, in the opinion of the Engineer, seem to 
be insufficient, inefficient or inappropriate to secure the quality of 
the work required or the proper rate of progress. the Engineer may order 
the Contractor to increase their efficiency, to improve their character, 
to augment their number, or to .substitute new tools, plant or equipment 
as the case may be, and the Contractor must conform to such order; but 
the failure of the Engineer to demand such increase of efficiency, number 
or improvement shall not relieve the Contractor of his obligation to 
secure the quality of work and rate of progress necessary to complete the 
work within the time required by the contract to the satisfaction of the 
owner. 

1 
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I-5. QUALITY OF MATERIALS: 
~. . . 

It is the intent of these specifications that new first-class materials 
shall be used throughout the work and that they shall be incorporated in 
such a manner as to produce complete construction work which is workman­
like and acceptable in every detail. Only materials which conform to the 
requirements of these specifications shall be incorporated in the work. 

All materials not conforming to the requirements of these specifications 
shall be considered defective and shall be removed from the work; if in 
place, they shall be removed by the· Contractor at his expense and 
replaced with acceptable materials. Upon failure of the Contractor to 
comply forthwith with any order of the Engineer pursuant to the provi­
sions of this article, the Engineer shall have authority to remove and 
replace defective materials and to deduct the cost of removal and 
replacement for any moneys due, or to become due, the Contractor. 

When requested by the Engineer, the Contractor shall furnish a complete 
written statement of the origin, composition and manufacture of any or 
all materials that are to be used in the work. 

I-6. COPIES OF DRAWINGS FURNISHED: 

The owner will furnish to the Contractor, free of charge, all copies of 
drawings and specifications reasonably necessary for the execution of the 
work. 

1-7. CONTRACTORS NOTICE OF COMPLIANCE: 

The Contractor shall give all notices and comply with all applicable 
State laws and regulations and local ordinances, rules and regulations 
bearing on the conduct of the work as drawn and specified. If the 
Contractor observes that the drawings and specifications are at variance 
therewith, he shall promptly -notify the Engineer in writing, and any 
necessary changes shall be adjusted as provided in the contract of 
changes in the work. If the Contractor performs any .work knowing it to 
be contrary to such laws, ordinances, rules and regulations, and without 
such notice to the Engineer, he shall bear alJ costs arising therefrom. 

I-8. POINTS AND INSTRUCTIONS: 

The Contractor shall provide reasonable and necessary opportunities and 
facilities for setting points ·and making measurements. He shall not 
proceed until he has made timely demands upon the Engineer for, and has 
received from him, su~h points and instructions as may be necessary as 
the work progresses. The work shall be done in strict conformity with 
such points and instructions. 

The Contractor shall carefully preserve bench marks, reference points and 
stakes, and in case of willful or careless destruction, he shall be 
charged with the resu 1 t i ng expense and sha 11 be respons i b 1 e for any 
mistakes that may be caused by their unnecessary loss or disturbance. 
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I-9. CLIMATIC CONDITIONS: 

The Engineer may order the Contractor to suspend any work that may be 
subject to damage by climatic conditions. In the event of any such 
ordered suspension of work, the Contractor will be granted an extension 
of time equal to but not in excess of the period of delay occasioned by 
the conditions bringing about the suspension. No extra payment will be 
allowed for expenses due to any suspension of work ordered as a result of 
weather conditions. 

I-10. MATERlALS: 

The Contractor will be required to furnish all materials and equipment 
necessary to complete the work satisfactorily and in accordance with the 
specifications. All materials furnished by the Contractor may be subject 
to inspection and approval by the Engineer, and any rejected materials 
shall be promptly replaced with satisfactory materials at no additional 
expense to the owner. 

Any reference to trade names and/or catalog numbers is intended to be 
descriptive but not restrictive, and is only to indicate to prospective 
bidders articles that will be satisfactory. Bids on other trade names or 
catalog numbers will be considered, provided each bidder clearly states 
on the face of his proposal what he intends to furnish, or provides with 
his bid a cut or illustration or other descriptive matter which will 
indicate the character of the article covered by his bid. 

I-11. INSPECTION: 

All workmanship, equi'pment, and materials will be subject to inspection 
at any time by the Engineer. If, during the course of the work or at any 
time, such inspection indicated that materials used or work performed is 
not in accordance with the contract requirements, the owner will order 
the Contractor to make all necessary corrections, and if conditions 
warrant, to halt the work operations until the corrections have been 
made. Any such work stoppages ordered for the above reasons shall not be 
deemed acceptable justification for extension of the contract time or for 
additional compensation. 

1-12. ACCEPTANCE OF PROJECT: 

When all work or materials required by the drawings and specifications 
for the project have been performed and furnished acceptance of the work 
will be given by the owner. The acceptance of the work will be given in 
writing and until such acceptance the Contractor will be responsible for 
the work covered by the Contra'Ct. The Contractor's res pons i bil i ty wi 11 
cease, except as provided by guarantees, when acceptance of the work is 
given. 
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I-13. SHOP DRAWINGS: 

The Contractor shall submit to the owner for approval on~ copy of shop 
drawings, manufacturer's data or catalog sheets for each item of equip­
ment and materials to be furnished. No work shall commence on any item 
until the applicable materials have been approved. 

I -14. GUARANTEES: 

All work shall be constructed in compliance with standard construction 
codes, and must be guaranteed for a period of one year from the date of 
final acceptance. Equipment and supp1 ies installed by the Contractor 
shall have a manufacturer's written guarantee of performance. Any 
component of this project which fails to function satisfactorily, 
according to the specifications, shall be replaced or repaired by the 
Contractor at no expense to the owner. Claims to the guarantee may be 
made by the owner at any time during the 1 year guarantee period and 
adjustments shall be made by the Contractor in a timely manner. 

4 
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SECTION I I 

. TECHNICAL PROVISIONS - SEWAGE TREATMENT LAGOON 

Il-1. SCOPE: 

The work within this section consists of furnishing all labor, equipment, 
materials, and incidentals in connection with constructing an aerated 
lagoon in the area indicated on the construction drawings in strict 
accordance with the drawings and these specifications. The 1 agoon will 
be constructed on the site of existing ·Lagoon No. I of the Giant Indus­
tries Oil Refinery at Ciniza, near Gallup, New Mexico. 

II-2. MATERIALS: 

A. Pipe, Joints, and Fittings 

--;-

1. Polyvinyl Chloride Pipe 

All PVC pipe shown on the drawings shall be class 160, SDR 
26, PVC water pipe, meeting ASTM 02241, and ASTM 01784, 
Type I, Grade I, PVC 1120, rigid polyvinyl chloride (PVC) 
pipe. Fittings for joining PVC pipe in special structures 
shall be cast iron conforming to quality requirements of 
AWWA CliO. Pipe joints shall be made with rubber gaskets 
as recommended by the pipe manufacturer and approved by 
the Engineer. 

2. Ductile Iron Pipe: A11 ductile iron pipe shall be TyRe I, 
meeting AWWA ClSO, and AWWA Cl51. Joints shall meet AWWA 
Clll, and fittings shall meet AWWA CllO. 

3. Gate Valves and Boxes: Gate valves shall be of cast iron 
Jbody construction, bronze mounted, solid wedge, resilient 
seal, with 2 inch square operating nut, 150 psi operating 
pressure, nonri sing stems and conform to AWWA CSOO. All 
valves used on PVC pipe shall be equal to the Watrous 500 
series. 

One valve key shall operate all valves and two such keys 
shall be furnished to the engineer by the Contractor. 

All valves boxes· shall be cast iron and of the sliding 
type, sized for use with the appropriate valve to the 
finished grade. Valve boxes shall be Tyler Series 6855, 
or equal. All valve boxes shall be provided with locking 
covers. Lids for gate valves shall be marked "Sewer". 
Collars shall be ·constructed as indicated in the plans and 
detail drawings. Two valve keys for use on all valve 
covers shall be provided to the engineer. 
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4. Concrete: Concrete shall be ~~-specified in Section III. 

5. Wastewater lines: Wastewater lines shall be as specified 
in Section IV. 

6. Parshall Flume: A 3" Parshall flume, made of polyester 
reinforced fiberglass sealed with smooth white gel coat 
shall be provided. It shall be equal to that manufactured 
by Hinde Engineering Co. of California, Inc. Recommended 
supplier is Barnhardt - Taylor, Inc. 2501 Alamo, SE 
Albuquerque, NM 87106. 

11-3. LAGOON EARTHWORK 

A. Soils Testing and Inspection: The engineer shall supply to the 
contractor the results of a pre-construction soil study 
indicating the baseline modified proctor density, in accordance 
with ASTM 01557 or latest revision. Additional tests may be 
provided at the contractor's request and expense. These 
results shall be used as the basis for determination of 
acceptability of all compaction under this contract. 

During the course of construction, periodic checks of soil 
compaction will be made as directed by the Engineer to assure 
compliance with these specifications. 

B. Clearing and Grubbing: The area within the limits shown on the 
drawings and extending a minimum of 5 feet beyond the embank­
ment foundation limits shall be cleared of all objectionable 
material, to include trees, logs, stumps, brush, vegetation, 
and rubbish to a minimum depth of 1 foot. Stumps and roots 
1 arger than 1 1/2 inches in diameter shall be removed to a 
depth of 3 feet below subgrade. Spoil material shall be col­
lected and removed by the Contractor to a location selected by 
the Contractor and approved by the Engineer. The existing 
drain and transfer pipes shall be removed from the berm on the 
west side. 

C. Excavation: Excavation shall be performed at such places as 
are lndicated on the drawings, and to the 1 ines, grades and 
elevations shown. 

During the process of excavation, the grade shall be maintained 
in such condition that it will be well drained at all times. ---;~ 
When necessary, temporary drains and drainage ditches shal1 be 
installed to intercept or divert surface water which may affect 
the prosecution or condition of the ~ork. 

. -

The rough excavation shall be carried to such depth that 
sufficient material will be left above the designated grade to 
a 11 ow for compaction to this grade. Should the Contractor 
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through negligence or other fault_,. ·e·xcavate bel ow the des ig­
nated lines, he shall replace such excavation with approved 
material in an approved manner and condition, at his own 
expense. 

All soft or unstable material, and material which will not 
readily compact when rolled or tamped, shall be removed as 
directed by the Engineer, and replaced with suitable material. 
All sand lenses and other permeable zones will be excavated to 
a minimum depth of 2 feet below the finish grade and shall be 
removed and deposited adjacent to the lagoon site as directed 
by the Engineer. The top 6 inches of excavated areas com­
prising the final embankment shall be compacted to a density 
equal to 90% of maximum density as determined by the Modified 
Proctor Test, ASTM 01557 or latest revision. Such a sand lens 
is thought to exist on the east side as evidenced by a readily 
observed natural seep. 

General Fill Methods: Prior to placement of compacted fill in 
any section, the foundation of such section shall be loosened 
thoroughly by scarifying, plowing or harrowing to a depth of 8 
inches. After removal of roots or other debris turned up in 
the process of loosening, the entire surface of the area shall 
be compacted to 90% of maximum density as determined by the 
Modified Proctor Test, ASTM 01557 or latest revision. 

After an 8" loose layer of fill material has been deposited and 
spread, it shall be harrowed if required to break up and blend 
the materials, unless harrowing is to be performed to ohtain 
uniform moisture distribution. Harrowing, if required, shall 
be performed with a spring-tooth harrow, or other approved 
harrow, to a depth of at 1 east 8 inches. If one pass of 
harrowing does not accomplish the breaking up and blending of 
the materials, additional passes o~the harrow may be required. 
When the moisture content and the condition of the layer is 
satisfactory, the lift shall be compacted to 90% of maximum 
density as determined by the Modified Proctor Test, ASTM D1557 
or latest revision. Backfill ph,ced adjacent to structures 
shall be compacted to 90% of maximum density as determined by 
the Modified Proctor Test. ASTM 01557 or latest revision. 
Portions of the fill which are not accessible to the roller 
shall be placed in 8-inch layers and compacted to the required 
density by approved mechanical tampers. 

Dike Embankments: The d'ike emb·ankments sha 11 be constructed 
with approved excavated material obtained from the lagoon site 
or nearby approved borrow sites, shall be placed. in 8 inch 
thick layers and compacted to a density equal to 90% of that of 
the maximum dry density as determined by the Modified Proctor 
Test, ASTM 01557 or latest revision. 
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Compacted surfaces of fill materials-.shall be lightly scarified 
to break up stratification before the succeeding layer is 
placed upon it. When fill is placed against the existing 
slopes, the existing slopes shall be deeply benched to prevent 
construction of a slip surface. 

All embankments shall be filled and compacted as specified 
above, to the 1 ines, grades and elevations as shown on the 
plans or as directed by the Engineer, with all surfaces trimmed 
and fine graded so as to produce a neat, regular appearance. 

Rolling of the embankment areas shall be done with an approved 
sheeps foot or segmented stee 1 wh·ee 1 ed compactor. Any i r­
regularities or depressions that develop under rolling shall be 
corrected by loosening the material at these places and adding, 
removing or replacing material until the surface is smooth and 
uniform. Any portion of the area which is not accessible to a 
roller shall be compacted to the required density by approved 
mechanical tampers. 

All soft or unstable material and material which will not 
readily compact when rolled or tamped, shall be removed as 
directed by the Engineer, and replaced with suitable material. 
All permeable zones will be excavated to a minimum depth of 2 
feet below the finish grade and shall be removed and deposited 
adjacent to the lagoon site as directed by the Engineer. The 
top 8 inches of excavated areas comprising the final embankment 
shall be compacted to a density equal to 90% of maximum density 
as determined by the Modified Proctor Test, ASTM 01551- or 
latest revision. 

F. lagoon Bottom: The lagoon bottom shall be constructed to the 
finished grade as shown on the drawings, and shall be as smooth 
as possible at all points. The bottom of the lagoon shall be 
checked for smoothness and accuracy with surveying instruments, 
and if any portion is found to vary more than two tenths (0.20) 
of a foot above or below the finished grade, such portions 
sha 11 be scarified, reshaped and re.compacted unt i1 the required 
accuracy is obtained. 

-· 
The top 8 inches of the lagoon bottom shall be scarified and 
compacted to a density equal to 90% of the maximum dry density 
as determined by the Modified Proctor Test, ASTM 01556 or 
latest revision. Compaction and rolling shall conform to all 
provisions as specified under "Dike Embankment". All soft and 
yielding material, and material which will not readily compact 
when rolled or tamped, shall be removed, and replaced with 
suitable material as directed by the Engineer. All sand lenses 
and other permeable zones will be excavated to a minimum of 2 
feet below finish grade and shall be removed and deposited 
adjacent to the lagoon site as directed by the Engineer. 
Backfill for these areas shall be obtained from the most select 
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material encountered in excavat.iorr· as designated by the 
Engineer. 

G. Key Trench: To reduce the possibility of p1p1ng through the 
soils and to reduce settlement, a key trench shall be excavated 
a 1 ong the interior edge of the existing embankment on the 
western edge of the existing pond. The key trench should be a 
minimum of five (5) feet deep and a minimum of ten (10) feet in 
width at the base. The side slopes should be no steeper than 1 
1/2:1 (horizontal: vertical} .. The bottom of the key trench 
should be moisture conditioned and compacted as described under 
"General Fill Methods 11

• The key trench shall then be back­
filled with controlled structural fill as detailed in QGeneral 
Fill Methods 11

• Schematic drawings of the key trench are 
presented in the plans. The foundation for the interior dikes 
shall be prepared as described in in "General Fill Methods" and 
as directed by the engineer. 

H. Sludge Drains Protection: Si nee there is a potentia 1 for 
seepage or leakage along the sludge drain pipes, it is neces­
sary that the pipes be supported by at 1east two {2) feet of 
controlled structural fill as described under "General Fill 
Methods". This fill zone shall consist of either excavated and 
recompacted foundation soils or borrow soils from other areas 
on the site. the excavation and recompaction shall extend at 
least two (2) feet beyond the perimeter of the pipes. Prior to 
replacement of excavated soils, the moisture conditioning and 
densification treatment ·described under "General Fill Methods" 
shall be performed along the sludge drain alignments. -The 
recompacted materials should be placed at optimum moi-sture 
content (± 2%) and compacted to a dry density of at least 90% 
of the maximum dry density as determined in accordance with 
ASTM 0-1557. . 

As a further control of seepage along the sludge trains, 
seepage collars shall be installed along the drain pipes as 
described in "Special Structures". 

I. Natura 1 Seepage Area: Flow from the natura 1 seepage will 
create unfavorable conditions for the abutment of the interior 
embankment on the East side of the pond between Cell 1 and Cell 
3, and the flow shall. be diverted around the pond. A cut off 
trench shall be excavated east of the abutment area down to 
weathered shale bedrock or dry, low permeability soils. A 
perforated drain pipe shall be installed, and the-~·'trench 
backfilled to near the surface with c 1 ean gravel. The drain 
pipe shall drain to a gravity outfall downhill from the pond. 

J. Permanent Reference Markers: Permanent reference markers shall 
be installed along the embankment centerlines for possible 
future monitoring of embankment settlement. Two markers shall 
be p 1 aced in the crest of each embankment. and two reference 
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markers placed in areas away frol!l. embankment fill on natural 
so i1 s. These sha 11 be permanent markers c·ast in concrete. 

Trenches and Excavations: All trenches and excavations greater 
than five (5) feet deep must be sloped, shored, sheeted, 
braced, or otherwise supported according to OSHA construction 
safety and health standards. Where unstable soil conditions 
are encountered in trenches shallower than five (5) feet, these 
trenches must also be sloped, shored, or supported. 

Material excavated from the trench or spoil must be placed a 
minimum of two (2) feet from the edge of the excavation or 
trench. The spoil must be barricaded or retained in an 
effective manner such that no loose material can fall into the 
excavation or trench. Additional measures shall be taken to 
provide an adequate support system in trenches which are 
excavated below the water table, in backfill areas, in loose 
unstable soils, and in "brittle 11 clays. 

MOISTURE CONTROL: 

The materials in each layer of the fill shall contain the amount of 
moisture, within the limits specified below, necessary to obtain the 
desired compaction • 

The moisture content shall be as uniform as practicable throughout any 
one layer of selected materials and shall be ± 2% of the optimum moisture 
content or as directed by the engineer. Material that is too wet shall 
be spread and permitted to dry, assisted by discing or harrowing, if 
necessary, until the moisture content is reduced to an amount within the 
specified limits. When material is too dry,. the Contractor shall be 
required to wet each layer of the fill, and harrowing or other approved 
methods shall be required t~work the moisture into the material until a 
uniform distribution or moisture is obtained. Water applied on a layer 
of fill shall be accurately controlled in an amount so that free water 
shall not appear on the surface during or subsequent to rolling. Should 
too much water be added to any fill so that. the materia 1 is too wet to 
obtain the desired compaction, the rolling and all work on that section 
of the fill shall be delayed until the moisture content of the material 
is reduced to an amount within the specified limits. 

If, in the opinion of the Engineer, the top or contact surfaces of a 
partial fill section become too dry to permit suitable bond between these 
surfaces and the at,:lditional fill to be placed thereon, the Contractor 
shall loosen the dried materials by scarifying or discing to such depths 
as may be directed by the Engineer and shall dampen the loosened material 
to an acceptable moisture content, and shall compact this layer in 
accordance with the applicable requirements •. -
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II-5. SURPLUS EXCAVATION MATERIAL: .. 
·~ . 

The surplus excavated material from the lagoon 
struction of the embankment dikes and other 
disposed and wasted in those areas adjacent 
directed by the Engineer during construction. 
shall be made for this disposal and wasting. 

site not used for con­
construction, shall be 
to the lagoon site as 

No extra compensation 

II-6. SPECIAL STRUCTURES: 

A. Lagoon Inlet Piping Structure: The lagoon inlet piping shall 
be constructed as shown on the drawings. The lagoon inlet 
piping structure shall include all piping from the existing API 
separator extending to and including the distribution box and 
inlet collars. This includes the connection of new pipe to the 
existing outlet of the existing API separator. Materials and 
construction shall be as indicated in Section II. Provision 
must be made for continued operation of the API Separator 
during construction. Pumping of the effluent may be required 
in order to make the new pipe connection to the API Separator. 

B. Lagoon Transfer Structures: The lagoon inter-connecting 
structures shall be constructed as shown on the drawings. 
Piping conforming to ASTM 02241 shall be required. Materials 
and construction shall be as indicated in Section Il and 
applicable drawings. 

C. lagoon Sludge Drain Structures: The lagoon sludge drain 

D. 

structures sha 11 be constructed as shown on the drawi.ngs. 
Piping conforming to ASTM 02241 shall be required. The 
discharge ends of the sludge drain structures shall have 
flanged connections to fac il it ate the connection and fittings 
to be used for sludge removal_ They shall also have flange type 
valves, and concrete splash pads and collars as shown on the 
detail drawings. Materials and construction shall be as 
indicated in Section II. 

Seepage Collars: Seepage collarli shall be fitted on pipes 
traversing the berms as shown on the-drawings. They shall be 
made of concrete reinforced with 611 x 6" 10 x 10 WWF. The 
minimum dimensions -for 6 11 pipes shall be 3' x 3' x 1' thick and 
for 12 11 pipes shall be 4' x 4' x 1' thick. On the berm slopes, 
the seepage collars may be combined with concrete pads as shown 
on the drawings. 

II-7. CLEANUP: 

·Upon completion of the work, the entire site shall be cleared of all 
debris, and the ground surface shall be finished to smooth, uniform 
slopes and shall present a neat and workmanlike appearance. Cleanup 
shall be considered an incidental item and no additional payment shall be 
made for it, but rather its costs shall be merged with the applicable pay 
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item regardless of whether cleanup is specffically included in the 
measurement and payment section. 

II-8. AS-BUILT DRAWINGS: 

The contractor shall be responsible for keeping accurate records of all 
installed items under this section of the specifications, and indicating 
revisions of the furnished construction drawings in sufficient detail to 
be accepted by the Engineer for as-built drawings. For the Contractor's 
information sufficient detail under this contract means that the Contrac­
tor shall take accurate measurements and record them on the drawings to 
provide the minimum information of at least two swing ties and distance 
to permanent objects and/or marker posts for the location of any stabili­
zation material placed; the location and depth of rock encountered; the 
location of any berm center line corners; all centerline distances; and 
berm and bottom elevations at all corners and centers; and control 
structure elevations. Also to be noted on the plans is the final 
elevation of all access lids, inverts, and ground immediately adjacent to 
the access lid and the distance and angles between the access structures. 

The recording of the as-built information is considered an integral part 
of the progress of this construction and shall be reviewed with the 
Engineer in determining progress under this contract. 

11-9. MEASUREMENT AND PAYMENT: 

A. lagoon Construction: The payment for the lagoon, including 
hauling; grubbing, clearing topsoil, excavation, embankment 
construction, moisture control, bottom construction, diver-sion 
ditches, surplus excavation, as-builts, and clean-up shall be 
merged with and paid for at the lump sum Bid Price. A topo­
graphic map and Earthwork Summary, Section V, are presented as 
guides for use in determining the earth work required. 

This shall be full compensation for the construction of the 
sewage lagoon except for the below items. 

B. Transfer Structures: Payment for construction of transfer 
structures shall be based on the lump sum bid price and shall 
include all compensation for form work, concrete, reinforcing 
steel, piping, valves, valve boxes, labor, equipment, miscel­
laneous material, as-.builts, and clean-up required to provide 
complete and operational structures as indicated in the plans 
and detail drawings. 

C. Inlet Structure: Payment for construction of the inlet 
structures shall be based on the lump sum bid price and shall 
include compensation for all piping, valves, flume, form work, 
concrete, reinforcing steel, labor, miscellaneous material, as­
builts, and clean-up required to provide a complete and 
operational structure as indicated in the plans and detail 
drawings. 
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D. Sludge Removal Structures: Payment for construction of the 
sludge removal structures shall be based on the lump sum bid 
price and shall include compensation for all piping, valves, 
form work, concrete, reinforcing steel, labor, miscellaneous 
material, as-builts, and clean-up required to provide complete 
and operational structures as indicated in the plans and detail 
drawings. 

II-10. SUBMITTALS: 

1. Earth work equipment to be used 

2. Manufacturers specification sheets for: 
a. pipe 
b. pipe fittings 
c. valves 
d. valve boxes 
e. parshall flume 
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I II -1. SCOPE: 

SECTION I I I 

CONCRETE 

The work covered by this section of the specifications consists of 
furnishing all plant, labor, equipment and other materials necessary to 
perform all concrete work, complete, in strict accordance with this 
section of the specifications and the applicable drawings, subject to the 
terms and conditions of the contract. 

III-2. GENERAL: 

Concrete Classifications: Unless otherwise indicated, all concrete shall 
have a compressive strength of not less than 4,000 pounds per square inch 
as determined from test cylinders at 28 days, made, cured, and broken in 
accordance with Standard ASTM Methods. 

Ill-3. TESTING OF CONCRETE: 

During the progress of the work, a reasonable number of compression tests 
shall be made when and if required by the Engineer. Each test shall 
consist of not less than 3 cylinders. At least one test shall be made 
for each 50 cubic yards of concrete placed. All cylinders shall be made 
and tested in accordance with the Standard Methods of the American 
Society for Testing Materials. The contractor shall pay for all expenses 
in connection with the tests and shall furnish to the Engineer certified 
reports on the tests. 

111-4. RESPONSIBILITY OF CONTRACTOR FOR STRENGTH: 

It is the intent of these specifications that the contractor shall 
guarantee to the Owner that concrete of the specified compressive 
strength is incorporated in the structures and that the res pons i bil i ty 
for producing the required grades of concrete is assumed by the contrac­
tor. 

Should the average strength shown by test cylinders fall below the 
strengths req~ired, the Engineer shall require a change in the amount of 
cement, or grading of aggregate, or of the ratio of the water of the 
cement used, or any, or a 11 . I.f the tests disc 1 ose that the strength of 
the concrete is insufficient for the structure as built, the Engineer may 
condemn the part of the structure in which concrete of insufficient 
strength has been placed and the contractor, at his cost, shall remove 
and replace such concrete with concrete meeting with these specifi ca­
tions. 

14 



>. 
·I ,, . 
'• -· 

.•. 

·'' 

, -

r. 
'· 
i..c 

, .. 
,. 

'. 

'. 

III-5. HIXING: ·-' 

The concrete shall be mixed in an approved batch machine or mixer. The 
ingredients shall be accurately measured before being placed in the 
mixer. Measuring boxes or other approved me as uri ng apparatus sha 11 be 
used so that the proportions can be accurately determined. The quanti­
ties of water to be added, which will vary with the degrees of dryness of 
the material and with the weather conditions, shall be accurately 
measured for each batch of concrete. 

Means shall be provided by which a measured quantity of water can be 
introduced at any stage of the process. The mixing shall be done in a 
thorough and satisfactory manner and shall continue until every particle 
of aggregate is completely covered with mortar. The mixing time for each 
batch shall not be less than 1 minute after the materials are in the 
mixer. The entire contents of the drum shall be discharged before 
recharging. 

III-6. READY MIX CONCRETE: 

Ready mix concrete may be used provided the strength, density and other 
requirements of these specifications can be met and provided that the 
concrete conforms to ASTM Designation C94-58 or latest revision thereof, 
using Type II cement. · 

Retempering of concrete which has partly hardened will not be permitted. 

HI-7. CONSISTENCY: 

All reinforced concrete which is required to be spaded or puddled in 
forms or around reinforcement shall be of such consistency that: 

a. All aggregates will float uniformly throughout the mass, 
without settling or segregating.-

b. When dripped directly from the discharge chute of the mixert it 
will flatten out at the center of the pile but will stand up at 
the edges, the pile spreading from internal expansion and not 
.be flowing. 

c. It will flow sluggishly when tamped or spaded; 

d. It can be readily puddled into the corners and angles of forms, 
and around reinforcement steel. 

e. It can be readily spaded to the bottom of the pour or to a 
depth of several feet at any time within 30 minutes after 
placing. 

A desirable consistency is one which results in a very slight accumula­
tion of water at the top of a layer several feet in thickness, but with 
no segregation or accumulation of laitance. 
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If, through accident, intention, or J'!rror i~, mixing, any concrete shall 
contain an excess amount of water, and in the opinion of the Engineer, is 
too wet, such concrete shall not be incorporated in the work, but shall 
be discharged as waste material. 

I!I-8. PLACING CONCRETE: 

Before beginning a run of concrete, surfaces of the forms, reinforcing 
steel, and concrete previously placed, shall be thoroughly cleaned of 
hardened concrete or foreign materials. Forms shall be thoroughly wetted 
or oiled. 

Concrete shall be placed in the forms immediately after mixing. It shall 
be so deposited that the aggregates are not separated. Dropping the 
concrete any considerable distance, depositing large quantities at any 
point and running or working it along the forms, or any other practice 
tending to cause segregation of the ingredients, will not be allowed. It 
shall be compacted by continuous mechanical tamping. Care shall be taken 
to fi11 every part of the forms, to work the coarser aggregate back from 
the face, and to force the concrete under and around the reinforcement 
without displacing it. 

The concrete shall be deposited in continuous horizontal layers and, 
wherever practicablet concrete in structures shall be deposited continu­
ously for each monolithic section of the work. Chutes used for conveying 
shall be mortar tight. 

Work shall be so arranged that each part of the work shall be poured as a 
unit, if this is possible. Where necessary to stop pouring concrete~. the 
work shall be brought up in level courses and against a vertical stop 
board. 

The placing of concrete under water. where permitted, must be done by 
special approved methods. 

III-9. PLACING IN COLD WEATHER: 

No concrete shall be placed without the _specific permission of the 
Engineer when the air temperature is at or below 35 degrees F. 

If concreting in freezing weather is permitted by the Engineer, care 
shall be taken to prevent the use of any frozen material. In addition to 
adequate provision for protecting the concrete against chilling or 
freezing, the contractor shall be required to heat the water and aggre­
gate so that when deposited in the forms, the concrete will have a 
temperature of not less than 50 degrees F. nor more than 100 degrees F. 
The concrete shall be adequately protected so as to maintain this 
temperature for a minimum of 72 hours after it has been placed and a 
temperature above 32 degrees F. for a period of two additional days. The 
work shall be done entirely at the contractor's risk. 

No chemicals or other foreign matter shall, without the approval of the 
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Engineer, be added to the concrete for the p_urpose of preventing freez­
ing. 

III-10. CONSTRUCTION JOINTS: 

Construction joints shall be located as shown upon the plans and at other 
points as may be necessary during construction, provided that the 
location and nature of additional joints sha11 b~ approved by the 
Engineer. In general, joints shall be located at points of minimum 
sheer, shall be perpendicular to the _principal lines of stress, and 
shall have suitable keys having areas of approximately l/3 of the area of 
the joints. 

.In resuming work, the surface of the concrete previously placed, shall be 
thoroughly ~leaned of dirt, scum, laitance, or other soft material and 
shall be roughened. The surface shall then be thoroughly washed with 
clean water and covered with cement mortar, after which concreting may 
proceed. 

III-11. FINISH OF CONCRETE SURFACES: 

All surfaces exposed to view shall be free from. conspicuous lines, 
affects, or other irregularities caused by defects in the forms. If for 
any reason this requirement is not met, or if there are any conspicuous 
honeycombs, the Engineer may require the correction of the defects by 
rubbing with carborundum bricks and water until a satisfactory finish is 
obtained. Floors shall be finished monolithically by screening and 
troweling to a smooth, hard fini~h-

Immediately after removing the forms, all wires or other exposed metal 
shall be cut back to the concrete surface, and the depression thus made 
sha 11 be pointed with mortar and then rubbed ~mooth. Any honeycomb or 
other defect determined by the Engineer to require treatment shall be cut 
out to a depth sufficient to expose the reinforcement and immediately dry­
packed with mortar and rubbed smooth. Exposed concrete shall be hand 
rubbed with carborundum brick and water to give a continuously uniform 

. appearance. Air holes to be filled with grout and excess rubbed off. 

Ill-12. CURING CONCRETE: 

Exposed surface of concrete shall be protected from premature drying for 
a period of at least 7 days .. The Engineer may require the frequent 
wetting of the concrete and the use of means to protect it from the 
dire~t rays of the sun. 

111-13. PLACING REINFORCEMENT: 

All reinforcement, when placed, shall be free from mill scale, loose or 
thick rust, dirt, paint, oil or grease, and shall present a clean 
surface. When bending is required, it shall be accurately and neatly 
done. The placing and fastening of reinforcement shall be approved by 
the Engineer before any concrete is deposited. Care shall be taken not 
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to disturb the reinforcement after the concr;ete has taken its initial 
set. 

I Il-14. FORMS: 

Forms shall be so designed and constructed that they may be removed 
without injuring the concrete. The material to be used in the forms for 
exposed surfaces shall be sized and dressed lumber or metal in which all 
bolt and rivet heads are countersunk. In either case, a plain smooth 
surface of the desired contour must be obtained. Undressed lumber may be 
built true to line and if necessary to· close cracks due to shrinkage, 
shall be thoroughly soaked in water. Forms for re-entrant angles shall 
be filleted, and for corners shall be chamfered. Dimensions affecting· 
the construction of subsequent portions of the work shall be carefully 
checked after the forms are erected and before any concrete is placed. 
The interior surfaces of the forms shall be adequately oiled with a 
non-staining mineral oil to insure the non-adhesion of mortar. 

Form lumber which is to be used a second time, must be free from bulge or 
warp and sha 11 be thoroughly cleaned. The forms sha 11 be inspected 
immediately preceding the placing of concrete; and bulging or warping 
shall be remedied and all dirt, sawdust, shavings, or other debris within 
the form shall be removed. · No wood device of any kind used to separate 
forms shall be permitted to remain in the finished work. Temporary 
openings shall be placed at the bottom of the column and wall forms and 
at other points where necessary to facilitate cleaning and inspection 
immediately before depositing concrete. 

III-15. REMOVAL OF FORMS: 

Removal of form work shall depend on the weather conditions and shall be 
subjected to the approval of the Engineer. The minimum time for removal 
of forms unless otherwise approved by the Engineer, shall be 3 days after 
the concrete has been pouFed for walls, beam sides, and columns; slab 
forms and beam soffits may be removed in 7 days, provided a reasonable 
amount of vertical supports are retained. These vertical supports shall 
remain until the supported slabs and beams are able to withstand the 
superimposed load without undue deflection o~ damage of any kind. Under 
any circumstances, the removal of the forms shall be performed at the 
risk of the Contractor. 

III-16. MATERIALS: 

a. Cement: All cement used i!l the work shall be a well-known 
brand of.. sulfate resistive Portland Cement, and shall conform 
to the "Standard Specifications for Portland Cement" t Serial 
Designation Cl50, Type II of the American Society for Testing 
Materials, and latest revision thereof. 

b. Acceptance or Rejection of Cement: The acceptance or rejec­
tions of cement shall rest with the Engineer and any cement 
failing to meet the requirements specified herein may be 
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rejected at his direction. All, rejected cement shall be 
plainly marked for identification, shall be immediately removed 
from the work, and shall not again be offered for inspection. 
Cement kept in storage for several months may be subject to 
repeated tests if required. 

c. Water: All water used in m1x1ng mortar or concrete shall be 
free from acid, alkali, oil, salt, vegetable or other matter in 
sufficient quantity to be injurious to the finished product, 
and shall be reasonably clear. 

d. Fine Aggregate: The fine aggregate for concrete shall consist 
of the best available sand and shall be composed of sharp, 
clean, hard, durable grains and shall be sensibly free from 
lumps, clay balls, soft or flaky material, salt, alkali, 
organic matter and loam and conform to ASTM Designation C33-57 
or latest revision thereof. Fine aggregate shall be graded 
from coarse to fine within the limits shown in the following 
table. 

e. 

Sieve Size Total Passing, % in Weight 

3/8" 100 
tlo. 4 95 - 100 
No. 16 45 - 80 
No. 50 5 - 30 
No. 100 0 8 

-
Coarse Aggregate: Coarse ·aggregate shall consist of the best 
available river gravel or crushed limestone or other approved 
material. Coarse aggregate shall be clean, tough, sound, 
durable rock and shall not contain harmful quantities of 
foreign material and to conform to ASTM Designation C33 or 
latest revision thereof. Samples shall be submltted to the 
Engineer for approval before any aggregate is used in the work. 
The coarse aggregate shall be uniformly graded from coarse to 

fine and shall conform approximately to the following gradation 
requirements: 

For Concrete in-Members 
less Than 8" in Thickness 

Passing a 1-1/2" Screen 
Passing a 3/4" Screen 
Passing a 1/4" Screen 

Percentage Passing 
Various Screens 

100 
40 - 70 

0 - 5 

In case the concrete resulting from the mixture of the aggre­
gates is not of a workable character or does not make the 
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proper finished surface, the Engineer.· may require a different 
grading in order to secure the desired result. 

III-17. STEEL REINFORCEMENT: 

All reinforcing steel shall be welded wire fabric as designated in the 
drawings. The Engineer reserves the right to require a test of the 
reinforcing material. 

III-lB. EMBEDDED ITEMS: 

Before placing concrete, care shall taken to determine that all embedded 
items are firmly and securely fastened in place as indicated on the 
drawings. Embedded items shall be free of oil and other foreign matter 
such as loose coatings of rust, paint, and scale. 

III-19. NONSHRINK GROUT: 

Use applicable following mix where nonshrink grout is specified or 
desirable in connection with structures. 

a. 

b. 

Unexoosed Surfaces: Where discoloration from rust stains are 
not objectionable, use nonshrink grout proportioned by weight 
as follows. One part Portland cement; 3 parts clean, well 
graded sand screened through No. 4 sieve; 1/4 part Embeco, 
manufactured by Master Builders Company, Cleveland, Ohio, or 
approved equal; and sufficient water to obtain required 
consistency. 

Surfaces Exposed to Sight or Weather: Basic proportions as 
above, except surface shall be furnished 1/4" low, and then 
l/4R of plaster made from cement mortar shall be used to match 
adjoining concrete work. Mortar having lost plasticity or 
ability to adhere to surfaces shall be wasted and not used. 

III-20. PATCHING CONCRETE: 

Concrete out of level or alignment, or defective areas which cannot be 
patched satisfactorily, shall be removed an·d replaced. Patching shall 
be done in a workmanlike manner to restore original quality and appear­
ance, using applicable nonshrink grout as specified for the location. 
Patched areas unsatisfactory in workmanship or appearance shall be filled 
or removed and replaced, as directed. Tie holes shall be filled and 
defective areas patched immediately following removal of forms. Defec­
tive areas shall be chipped to solid concrete _Qr a minimum depth of one 
inch, the patching area and surrounding space wetted 1 iberally, and 
mortar forced into place and compacted. Mortar shall be finished flush 
and to match adjacent areas and cured as specified for concrete. 
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III-21. GROUTING PIPES: 

Annular spaces around pipes passing through masonry or concrete shall be 
filled with nonshrink grout finished flush with faces of walls and 
bottoms of slabs, and built up to form a cone terminating not less than 3 
inches above floor level where leakproof construction is specified or 
required. 
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SECTION IV • · .. 

WASTEWATER PIPELINES 

IV-1. SCOPE: 

This section covers the construction of the wastewater lines, includ.ng 
connections to existing API Separator. 

IV-2. GENERAL: 

Wastewater pipelines, conforming to these specifications and of the 
respective ·size shown on the drawings for the particular location, shall 
be constructed to proper line and grade, resulting in an unobstructed 
conduit having a smooth and uniform invert. 

IV-3. TRENCHING AND BACKFILLING: 

Bottom of trench shall be manually graded and shaped to provide uniform 
support for lower quadrant of pipe throughout each entire length, with 
recesses excavated to receive bells. Final grading and shaping shall be 
done only when the trench bottom is dry and pipe laying is ready to 
proceed. Material obtained from final preparation of trench bottom may 
be deposited along the sides of pipe already placed provided pipe 
alignment is not disturbed and there is no interference with construction 
of joints. 

IV-4. INSTALLATION OF PIPELINES: 
-Pipe shall not be laid when trench or weather conditions are unsuitable 

for such work. Water shall be kept out of the trench. All pipe and 
fittings shall be protected to prevent entrance of foreign material. 

Pipe laying shall proceed up grade, with spigots pointing in direction of 
flow. Trench bottom shall be shaped to receive and support lower 
quadrant of pipe barrel, with recesses at bells, and entire run of pipe 
straight and true to grade. Pipe shall be inspected for defects prior to 
being placed and interior of bell and exter.ior of spigot cleaned care­
fully. The joints shall form a continuous watertight conduit with a 
uniform interior surface and shall provide for slight movement of any 
pipe in the line due to expansion, contraction, settlement or lateral 
displacement. 

IV-5. PVC PLASTIC SEWER PIPE: 

The PVC Plastic Sewer pipe shall meet the following: Gasket jointed, 
designed and manufactured for use as sanitary sewer pipe, in accordance 
with ASTM standard 0-3034 or 0-3212 as they apply. Gaskets will conform 
to ASTM F-477 standard specifications. Each shipment shall be accompan­
ied by a certificate from the manufacturer certifying that the material 
has been tested in accordance with ASTM D 1784 and conforms with the 
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above requirements. All materials must be in~pected on the job site for 
purposes of rejecting defective or damaged pi~~.· 

IV-6. ALIGNMENT OF SEWERS: 

Sewers may be checked by the Engineer to determine whether any displace­
ment of the pipe has occurred. .These tests will be made with artificial 
light or by the sunlight reflected in the sewer lines with mirrors. If 
the illuminated interior of the pipe shows poor alignment, displaced 
pipe, or any other defects, the defects shall be corrected by the 
Contractor at his own expense. 

IV-7. TESTING SEWER MAINS: 

Testing for watertightness of the completed sewer lines must be performed 
by surcharging the system with water and measuring exfiltration. 

The maximum allowable exfiltration, including the distribution box, shall 
not exceed 50 gallons per 24 hours per 1,000 feet of sewer, per inch of 
pipe diameter. 

The average internal pressure in the system under test shall not be 
greater than five pounds per square inch (11.6 ft. head), and the maximum 
internal pressure in any part of the system under test shall not be 
greater than 10.8 pounds per square inch (25ft. head). 

The Contractor shall make any necessary repairs to reduce exfi ltrat ion 
leakage below the specified rate, and at his own expense. Pipe having 
cracked or broken barrels shall be replaced. 

Sufficient leakage tests will be required to assure the Engineer that the 
materials and workmanship are acceptable. 

All labor, equipment, and materials (i~cluding water) necessary for 
making the tests shall be furnished by the Contractor. 

..,. 
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SECTION V 

EARTH WORK SUMMARY 

Total Area (sq. ft.) 
Compaction Factor (shrink at 90% compaction) 
Volume of Cut (CY) 
Volume of Fill (CY) 
Volume of Compacted Fill 
Excess Materia1 {CY} 
Cut Area (sq. ft.) 
Fill Area (sq. ft.) 
Average Depth of Cut (ft.) 
Average Depth of Fill (ft.) 

24 
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166t5SO 
8.6% 

9,630 
6,648 
7,220 
2t410 

95,500 
71' 050 

2.72 
2.53 
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This report presents the results of a geotechnical 

investigation conducted at the site of the proposed three (3) 

cell sludge pond, to be located northwest of the Giant Industries 

Refinery, Ciniza, New Mexico. The location of this project is 

shown on the Site Location Map, Figure 1. 

The investigation was made to determine the geotechnical 

criteria pertinent to design and to determine special precautions 

which should be taken into consideration during design and 

construction of the sludge pond. Included in this report are 

recommendations and conclusions concerning slope stability, 

seepage, drainage, settlement, general geotechnical design 

criteria, and guideline specifications for quality control 

testing during construction. 

The conclusions, recommendations, and design criteria 

presented are based on data compiled during the field 

investigation, on the results of laboratory testing, and upon the 

applicable standards of our profession at the time this report 

was prepared. Data gathered the geotechnical 

investigation is presented on the attached figures and Appendices 

A through c. 
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The proposed three (3) cell sludge pond will be constructed 

from an existing pond located north of the API burn-off tower, 

which is located northwest of the main facilities of the 

refinery. Access to the pond is by way of unimproved dirt roads. 

Gently rolling, small hills are located toward the north and 

east of the existing pond. Relatively flat ground and a waste 

water ditch are located toward the south, while relatively flat 

ground and large sludge ponds are located toward the west. 

l The existing pond consists of 1:1 (horizontal:vertical) 

slopes on both the interior and exterior. The north, east, and 

south slopes of the pond are all primarily cut slopes with one 

(1) to two (2) feet of fill placed on top. The west slope 

con~ists of some cut slopes with seven (7) feet of fill placed on 

top of the natural soils. The bottom of the pond gently slopes 

down toward the northwest corner to a local elevation of eighty-

two (82) feet. The crest of the pond is ~~n (10) feet wide and 

has a local elevation of ~inety-six (96) feet. A sludge drain 

and an effluent transfer pipe are located north 9f test hole 1. 
~~ 

At the time of the field investigation, the bottom of the pond 

was very muddy and had areas of ponded effluent and sludge. 

In the area of test hole 3 and the proposed cell 1, there is 
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a relatively large natural seepage area. This area is very muddy 

and has a moderate growth of small bushes and weeds. The 

remainder of the site has a scattered growth of weeds, grasses, 

and small bushes. 

The proposed three (3) cell sludge pond will be constructed 

utilizing the embankments of the existing pond with the addition 

of three (3) interior embankments. The additional embankments 

and the additional fill to be placed on the existing embankments 

will consist of homogeneous materials obtained from the bottom of 

the pond and possibly from adjacent hill sides to the north and 

east of the site. The pond will hold very slightly oily water 

and sewage from the refinery and the Giant Travel Center. 

The crest of the pond embankments will be at a local 

elevation of ninety-six (96) feet and will be ten (10) feet wide. 

The base of the embankments will be from seventy (70) to eighty 

(80)_. feet wide. The bottom of the pond will be cut into the 

natural soils at a local el~vation of eighty-two (62) feet. The 

maximum effluent level will be at a local elevation of ninety-

four {94) feet giving a maximum effluent depth of twelve (12) 

feet and a minimum free board of two (2) feet. The interior 

embankment slopes w; 11 have a maximum slope of 2:1 

(horizontal:vertical} and the exterior (downstream) slopes will 
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have a maximum slope of 3:1. 

The inlet pipes for the pond will be located in the southern 

end of cells 1 and 2. Effluent transfer pipes will inter-connect 

all three {3) ce 11 s. Effluent transfer pipes will also be 

located on the western sides of cells 2 and 3 to transfer 

effluent out of the pond. The effluent transfer pipes will be at 

a local elevation of ninety-four (94) feet. Sludge drains will 

be located near the bottom of cells 2 and 3 on the western sides. 

To evaluate the site subsurface conditions, three ( 3) 

exploratory borings were advanced at the locations indicated on 

the Test Hole Location Plan, Figure 2. The test holes were 

drilled with a CME 55 truck mounted drill rig equipped with six 

(5} inch hollowstem continuous flight auger. 

During drilling, penetration tests were performed and 

relatively undisturbed soil samples were obtained in typical soil 

strata. The depth at which the samples were taken and the 

penetration tests performed are indicated on the Logs of Test 

Holes, Figures 3 and 4. In addition, bulk samples of the 

embankment materials were obtained for laboratory testing. 

During the field investigation an in-situ permeability test was 

conducted in the embankment fill material. The field 
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permeability test was performed using two (2) inch diameter 

casing and falling head methods. Permeability test results are 

presented on Table A-2. 

All samples were inspected and classified in our laboratory. 

The So i 1 Classification System was used for 

identification. Laboratory tests were conducted on both the 

undisturbed and bulk samples in accordance with the applicable 

ASTM Standards to determine the grain size distribution, 

moisture-density relationship of the soils, Atterberg Limits, 

cohesion, and permeability. Test results are presented in 

Appendix A. 

As shown on the Logs of Test Holes, Figures 3 and 4, the 

subsurface conditions vary with depth and are fairly uniform 

across the site. The test holes encountered a variable amount of 

embankment fill. The fill consists of clayey to very clayey 

sand , w h i c h i s m o i s t and me d i.u m dense • Beneath the embankment 

fill the test holes encountered slightly sandy to sandy clay and 

clayey to very clayey sand. The clay is stiff to very stiff and 

moist to wet, while the sand is loose to medium dense and moist. 

The clay is moderately plastic. With depth the test holes 

encountered weathered shale with occasional sandstone interbeds. 

The shale is clayey, slightly sandy, hard, and slightly moist. 

- 5 -



Test hole 3, which was drilled adjacent to a natural seepage 

area, encountered water at a depth of three and one-half (3.5) 

·feet below the surface. The water is perched on top of the 

weathered shale layer, which was encountered at a depth of twelve 

(12) feet. Groundwater was not encountered in the other test 

holes to a depth of forty (40) feet. 

The clayey sands and sandy clays encountered in the test 

holes are relatively stable at their natural moisture cantent but 

are susceptible to a decrease in void ratio and subsequent 

settlement upon an increase in moisture content. Refer to the 

Swell-Consolidation Tests, Figures A-1 and A-2. 

In order to decrease post-construction settlement-and reduce 

the potential for piping beneath the embankment, a foundation 

treatment which will decrease both the moisture sensitivity and 

permeability of the foundation soils is recommended for this 

structure. This treatment (ncludes excavation and replacement of 

a portion of the natural soils beneath the proposed embankments. 

This treatment will provide a foundation for the embankments that 

is less susceptible to post-construction settlement and will 

decrease the permeability of the foundation. Both a seepage and 

a settlement analysis were performed for the embankments, and 
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both are discussed in more detail in following sections of this 

report. 

To reduce the possibility of piping through the soils and to 

reduce settlement, a key trench should be excavated ~~ 

along the interior 

edge of the existing embankment on the western edge of the 

existing pond. The key trench should be a minimum of five (5} 

feet deep and a minimum of ten {10) feet in width at the base. 

The side slopes should be no steeper than 1 1/2:1 

(horizontal:vertical). The bottom of the key trench should be 

moisture conditioned and compacted as described under "Foundation 

Pre~aration". The key trench should then be backfilled with 

controlled structural fill as detailed in Appendix B. Schematic 

drawings of the-key trench are presented on the Embankment Cross 

Sections, Figures 5 and 6. 

The foundation preparation will include clearing, grubbjng, 

and stripping of the foundation area, and the densification of 

the foundation and abutment materials in place. All uncompacted 

fill and oily or wet materials should be completely removed from 

the site prior to foundation preparation. 
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The entire area within the limits of the embankments, 

together with an area extending a minimum of five {5) feet 

horizontally beyond the embankment foundation limits should be 

thoroughly cleared, grubbed, and stripped of all organic or 

unsuitable materials to a minimum depth of one (1) foot. In 

addition all tap roots, lateral roots, or other projections over 

one and one-half (1.5) inches in diameter within the foundation 

area shall be removed to a depth of three (3) feet below the 

natural surface of the ground. The existing sludge drain and 

effluent transfer pipe should be removed unless it will be 

refurbished for use in the new pond. 

Borrow areas should be completely stripped prior to a borrow 

operation. The depth of stripping of the borrow area shall be 

sufficient to insure that borrow materials will contain no 

deleterious or organic materials. 

Prior to the placement of the embankment fill, and 

subsequent to the excavation of the key trench, the ground 

surface resulting from stri~ping should be scarified to a minimum 

depth of eight (8) inches. The soils should then be brought to 

optimum moisture content (~2%) and then compacted to a minimum of 

90% of maximum density as determined by ASTM D-1557. The 

resulting compacted foundation should be smooth and free of ruts, 

boulders, and other uneven features and should meet the required 
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density. 

The gradation and distribution of material throughout the 

embankments shall be free of lenses, pockets, streaks, and layers 

of material differing substantially in texture or gradation from 

surrounding materials. Some blending of borrow materials may be 

required. Successive loads of material shall be placed at 

locations on the fill as directed by the Soils Engineer. No fill 

shall be placed upon a frozen or thawing surface nor shall snow 

or frozen earth be incorporated in the embankments. The slope of 

compacted fill against which additional fill is to be placed 

shall be dressed back to materials with the required compaction 

and moisture content immediately prior to placement of additional 

fill materials against the in-place materials. The existing 

embankment slopes and cut slopes should be heavily benched prior 

to placement of embankment fill to avoid constructing a slip 

surface. 

The embankment fill shall consist of clayey sands and sandy 

clays obtained from designated borrow areas and foundation 
-~ 

excavation. It is our opinion that materials on the site which 

are free of deleterious substances will be suitable.for use as 

fill and that all materials which were auger drilled can be 

excavated by conventional equipment. Fill material shall contain 
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no cobbles larger than three (3) inches and shall contain a 

minimum of thirty-five (35) percent soil by weight passing a 

Number 200 Sieve. 

The fill materials shall contain the optimum moisture {~2%) 

necessary for compaction. The fill materials shall be compacted 

to within a minimum of 90% and a maximum of. 95% of the maximum 

density as determined by ASTM D-1557. As soon as practicable 

after commencement of construction of any section of the 

embankment, the central portion should be raised or crowned with 

grades not to exceed 2% so that the surface of the fill will 

drain freely. If the compacted surface of any layer of material 

is determined to be too smooth to bond properly with succeeding 

layers during construction. it shall be loosened by discing or by 

any other approved method, before the succeeding layer is placed 

upon it. 

Any areas of the pond bottom requiriBg fill placement should 

be treated as foundation ar~as, and fill should be compacted to 

within a minimum of 90% and a maximum of 95% o.f maximum density 

as determined by ASTM D-1557. When fill is placed against the 

existing slopes the existing slopes shall be deeply ~benched". 

This will prevent construction of a potential slip surface. 

- 10 -

-I 
I 

.I 



A shrinkage factor of 9% may be used for earthwork 

calculations. This is an average value based on laboratory tests 

of typical soils found on the site and assumed ground surface 

subsidence due to foundation soil preparation. 

The stability evaluation of earth slopes requires that a 

mathematical model be established to accurately simulate the 

conditions of the proposed embankments. For this analysis, the 

Modified Bishop method of slope stability analysis was employed, 

i. e. , a common slice and slip circle method. This method 

utilized principals of static analysis where certain conditions 

aie assumed, so that an· idealized system can be created for model 

simulation. The primary assumption in this analysis is that the 

materials composing the embankments are isotropic and homogeneous 

in each unitized stratum. Different conditions were incorporated 

into the analysis by simulating phreatic surface and rapid 

drawdown conditions. The analysis was conducted at the maximum 

embankment section. Material properties used in the analysis 

area as follows: 
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Embankment Fill 

Foundation Soils 

Cohesion 
( p sf) 

5000 

2630 

Angle of 
Internal Friction 

(degrees) 

0 

0 

Total 
Unit 

Weight 
( pcf) 

133 

1 1 9 

These material values are average values determined from the 

field and laboratory test data. 

Static and pseudo-static analyses were conducted for 

interior slopes at 2:1 {horizontal:vertical) and exterior slopes 

of 3: 1. Seismic analysis was based on a pse'udo-static 

a c c e 1 e r a t i on o f 0 • 1 g·. Rapid drawdown conditions were simulated 

and analyzed on the interior slope, and steady state seepage 

conditions were simulated and analyzed on the exterior-slope. 

The minimum factor of safety for each slope, and the condition 

under which it occurs, are as follows: 

------~l~~~-----------E~£!~~-~f-~~f~!~ ______ £Q~~i!i~~-----------

Exterior Greater than 4 dry - static 

3: 1 Greater than 4 dry-pseudo-static 

Greater than 4 saturated steady 
state seepage 
pst/udo- static 

Interior Greater than 4 dry-static 

2: 1 Greater than 4 dry-pseudo-static 

Greater than 4 rapid drawdown 
pseudo-static 
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The critical sl.ip circles are shown on the Stability 

Analysis, Appendix c. Based on this analysis, it is our opinion 

that the slopes will be safe, with the possibility of minor 

maintenance requirements on the upstream or downstream faces, due 

to minor slippage and possible erosion. To minimize erosion from 

precipitation, it ts recommended that the exterior embankment 

slopes be vegetated with grass or covered with riprap .. If the 

pond remains dry for a lengthy period after containment of 

effluent, the interior slopes should be inspected for excessive 

dessication cracking prior to refilling. 

A settlement analysis was performed on the subject structure 

and its foundation to determine the total amount of settlement 

which may be expected during and subsequent to construction. 

The results of the settlement analysis indicate that total 

static settlement, exclusive of the effects of foundation 

preparation, will be approximately one (1) inch. We estimate 

that approximately one-half of the total settlement will occur 

during construction. 

Based on the type of material that will be used for 

embankment construction, the type of materials which exist for 
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foundations, and considering foundatidn preparation procedures, 

it is our opinion that these settlement estimates are 

conservative, and that actual settlement will not be damaging to 

the subject structure. 

Some settlement and cracking could occur if seismic loading 

should occur while the embankment and foundation are saturated. 

However, based upon the strength of the foundation and embankment 

materials, significant damage resulting from liquefaction or 

dynamic consolidation is not anticipated. 

S~epage analyses were conducted for the embankments using 

flownet techniques, Darcy's law, and applying the results of the 

field and laboratory investigations. These analytical techniques 

are based on steady state seepage and 1aminar flow conditions. 

The results of these analyses indicate that the total flow at 

maximum pond level under steady state seepage conditions will be 

less than 3 x 10-6 cubic feet per day per foot of embankment at 

-
maximum section. Exit ve~ocities at the downstream toe are not 

critical. Average permeabilities from field and laboratory 

investigations were- utilized in the calculations. However, the 

permeability of the soils can be highly variable, and actual 

flows may vary from that determined by analysis. 
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Since there is a potential for seepage or leakage along the 

sludge drain pipes it is recommended that the pipes be supported 

by at least two (2) feet of controlled structural fill. This 

fill zone may consist of either excavated and recompacted 

foundation soils or borrow soils from other areas in the site. 

The excavation and recompaction should extend at least two (2) 

feet beyond the perimeter of the pipes. Prior to replacement of 

excavated soils, the moisture conditioning and densification 

treatment described for "foundation treatment" should be 

performed along the sludge drain alignments. The recompacted 

materials should be placed at optimum moisture content (!2%) and 

compacted to a dry density of at least 90% of the maximum dry 

density as determined in accordance with ASTM D-1557. 

As a further control of seepage area along the sludge 

drains, it is recommended that seepage collars be installed along 

the drain pipes • 

....: .... 

Flow from the natural seepage will create unfavorable 

conditions for the abutment of the interior embankment on the 

east side of the pond between Cell 1 and Cell 3. The flow should 

be diverted around the sludge pond. A cut off trench should be 
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excavated east of the abutment area. The trench should be 

excavated. down to weathered shale bedrock or dry, low 

permeability soils. A perforated drain pipe should be installed, 

and the trench should be backfilled to near the surface with 

clean gravel. The drain pipe should drain to a gravity outfall 

downhill from the pond. 

It is recommended that permanent reference markers be 

installed along the embankment centerlines for possible future 

monitoring of embankment settlement. At least two markers should 

be placed in the crest of the embankment, and two reference 

markers should be placed in areas away from embankment fill on 
. 

natural soils. These should be permanent markers, preferably 

cast in concrete. 

All trenches and excavations greater than five (5) feet deep 

must be sloped, shored, sh~eted, braced, or otherwise supp~rted 

according. to OSHA construction safety and health standards. 
~ 

Where unstable soil conditions are encountered in trenches 

shallower·than five (5) feet, these trenches must also be sloped, 

shored, or supported. 
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Material excavated from the trench or spoil must be placed a 

minimum of two (2) feet from the edge of the excavation or 

trench. The spoil should be barricaded or retained in an 

effective manner such that no loose material can fall into the 

excavation or trench. Additional measures should be taken to 

provide an adequate support system in trenches which are 

excavated below the water table, in backfill areas, in loose 

unstable soils, and in "brittle" clays. 

The recommendations outlined are based on our understanding 

of the current plans for the proposed structure. In the event 

that any changes in the nature, design or the location of the 
. 

structure as set forth in this report are planned, the 

conclusions and recommendations contained in this report shall 

not be considered valid unless the changes are reviewed and the 

conclusions of this report are modified or verified in writing. 

In any subsurface investigation it is necessary to assume _ 

that the soil conditions do.not vary greatly from the conditions 

encountered in the test holes. The analyses and recommendations .. I 

submitted in this report are based in part upon the data obtained 

from the soil borings. The nature and extent of any variations 

between the soil borings may not become evident until 

construction. Therefore, it is recommended that we be retained 
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to provide engineering services during excavation for the 

foundation and during embankment construction. This is to 

observe compliance with the des)gn assumptions and to allow 

changes in the event that subsurface conditions differ from those 

anticipated prior to start of construction. 

Fox & Associates of NM, 

·l ,....r~ 
n R. Dickey---\ 

aft Geotechnical Engineer 

- 18 -
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ice President 
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LEGEND 

EMBANKMENT FILL, sand, medium to fine-grained, clayey to very clayey, medium 
dense, moist, reddish brown 

CLAY, slightly sandy to sandy, stiff to very_stiff, moist to wet, reddish brown 
(CL) 

SAND, medium to fine-grained, clayey to very clayey, loose to medium dense, 
moist, reddish brown (SC) 

WEATHERED SHALE, occasional sandstone interbeds, clayey, slightly sandy, hard, 
slightly moist, reddish brown 

indicates water table at time of drilling 

NOTES -
1. Test holes were drilled on June 5, 1986, with a 6 inch djameter hollowstem continuous 

flight power auger. 

2. (47/12) location of Standard Penetration Test; indicates that 47 blows with a 140 
pound hammer, falling 30 inches, were required to drive a 2 inch diameter sampler 
12 inches. -

3. The locations of borings were determined by measurement from existing topography. 
Elevations of borings were approximately determined by interpolation between topo­
graphic map contours. The locations and elevations of the borings should be 
considered accurate on1y to the degree implied by the method used. 

4. The stratification lines represent the appro~imate boundary between soil types and -\• 
the transition may be gradual. 
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Maximum Dry Density (pcf) 128.7 
Optimum Moisture Content ..,("""'%-r)-_:..:1~0-'--.o'--------------------
Amount of Material Finer Than ~200 Sieve __ ~4~1%~--------------------------
Atterberg limits:· ll 28 PL 18 PI __ __:l~O ______ _ 
Sample Description: very clayey SAND (SC) 
From: combined materials from test holes 1 and 2 
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Test Depth 
Hole of 
No. Sample 

{ ft) 

"1 1 

1 4 

1 8 

2 2 

2 6 

2 9 

3 1 

3 4 
Bulk Sample 

i.t~tw;.., 
·-~ 

-I 0 c... 
11' 11' 0 
o- .-r cr 
.... f1) 
f1) .. ::2! 
.. 0 .. 
.... '-J 0 

...... 1-' 
N ,_. 
N CJj 

........ \.0 
co co 
0"1 0 

Natural Natural Atter-
Dry Mois'ture berg 

Density Content Limits 
(ecfl {%~ LL PI 

109 9.2 29 14 
102 4.9 26 8 

110 14.9 31 11 

110 4.0 32 14 
111 17.8 32 15 
95 24.4 36 13 
105 13.9 - -
112 14.5 28 11 

28 10 

. ~~ 

1.. J :;--·--· 
"' 

~ 

SUMMARY OF LABORATORY TEST DATA 

Sieve Analysis 
% Passing 

3/4 11 1L2 .. 3l8" No.4 No.lO No.40 No.80 No.200 Soil Descri~tion 

- 100 98 93 86 75 57 39 very clayey SAND (SC) 

100 93 90 71 63 51 35 22 clayey SAND (SC) 

- - 100 99 99 97 87 66 sandy CLAY (CL) 

- - - - 100 97 70 36 clayey SAND (SC} 

- - 100 96 88 78 62 42 very clayey SAND (SC) 

- - - 100 98 96 89 61 sandy CLAY (Cl) 

- 100 95 81 71 58 39 23 clayey SAND (SC) 

- - 100 80 69 57 39 24 clayey SAND (SC) 
100 96 95 92 87 81 64 41 very clayey SAND (SC) 

· . 
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SUMMARY OF LABORATORY TEST DATA 

Unconfined Compression Test 

Test 
Hole 
No. 

1 

1 

2 

2 

Bulk Sample of typical 
embankment materials 
(remolded to 90% of 
maximum density) 

Depth of 
Sample 
(ft) 

1 

8 

6 

9 

-·-·--r---

Unconfined ' 
Compressive 

Strength ( psf) 

6236 

13251 

926 

633 

29000 

Job No: 0118980 - i 
Date: 
Table: 

7/22/86 
1 Cont. 

.'~ 
'I<". 
·~: 
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Hole 
No. 

1 

1 

2 

Bulk Sample 

Depth 
(ft} 
4 

4 

2 

Combined 

---········. 

RESULTS OF PERMEABILITY TESTING 

Penneabil ity 
(ft/min) 

3.87 X 10-6 
· .2 0 ;</o- 6"cl'k/..r 4'.: 

. -6 
5.90 X 10 _ 
'3, (} f<t' 17- 6 c:A¥J-c t:-

2.94 X 10-8 
~Yo/" ;a -8~A!-~<~-'=e:: 

3.06 X 10-B 
/.56 ,x/c> -8cl''1!':5-.:-c 

Tyee of Test 
lab - Undisturbed - Falling Head 

Field - Falling Head 

Lab - Undisturbed - Falling Head 

Lab - Remolded - Falling Head 

Job No: 0118980 

Date: 7/22/86 
Table: 2 
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1. General 

Section I 
ENVIRONMENTAL PROTECTION 

. INDEX 

I -

7. Burning 
2. ?reconstruction Survey 8. Dust Control 
3. Protection of Land Areas 
4. Protection of Vegetation and Shrubs 
5. Protection of Water Resources 
6. Waste Disposal 

9. Erosion Control 
10. Corrective Action 
11. Post-Construction 

Cleanup or Obli­
terat i.on 

1. GENERAL. The Contractor shall perform all work in such a 
manner-as-to minimize the polluting of air, water or land, and 
shall, within reasonable limits, control noise and the disposal 
of solid waste materials, as well as other pollutants. 

2. ~gEfQ~§IB~f!!Q~-~~~ygy. Prior to the start of any on-site 
construction activities, the Contractor and the Owner, or his 
designated representative, shall make a joint survey after which 
the Contractor shal~ prepare a brief report indicating on a 
layout plan. the condition of the site including shrubs and 
grassed areas immediately adjacent to the site of the work and 
adjacent to his storage area and access routes. This report will 
be signed by both parties upon mutual agreement as ~o its 
accuracy and completeness. 

3. PROTECTION OF LAND AREAS. Except for any work 
areas--and--access--routes--specifically assigned for 
contractor ~nder this contract, the land areas outside 
of permanent work performed under this contract 
preserved in their present conditions. 

or storage 
use of the 
the limits 
shall be 

4. ~BQ!~£I!Q~_Qf_~~I~E-~£~Q~~£~~· The Contractor shall control 
the disposal of fuels, oils, bitumens, acids, or other harmful 
materials, both on and off the work areas, and shaJl comply with 
applicable Federal, State, County and Municipal laws concerning 
pollution of rivers and streams while performing work under "this 
contract. Special measures· shall be taken to prevent chemicals, 
fuels, oils, greases, and bituminous materials from.entering 
pub·'l ic wa'ters. 

6. HASTE DISPOSAL. Any. waste materials resulting from the work 
under-this-contract, that is dumped in unauthorized areas, shall 
be removed by the Contractor, and the area restored to the 
condition of the adjacent undisturbed areas. Where directed. 
contaminated ground shall be excavated. disposed of as approved, 
and replaced with suitable fill materials, all at the expense of 
the Contractor. 

B-1-1 
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7 ...... ~!JB!H~~· Air pollution 
project shall conform to all 
Municipal regulations. 

restrictions applicable to this 
Federal, State. County, and 

a. DUST CONTROL. The Contractor shall maintain all excavations, 
stockpiles;-access roads, waste areas and all work areas free 
from excess dust to such reasonable degree as to avoid causing a 
hazard or nuisance to himself or others. Approved temporary 
methods consisting of sprinkling, chemical treatment, or similar 
methods will be permitted to control dust. Dust control shall be 
performed as the work p~oceeds and whenever a dust nuisance or 
hazard occurs~ 

9. EROSION CONTROL. Surface drainage from cuts and fill within 
the -construction--limits, whether or not completed, and from 
borrow and waste disposal areas, shall be graded to control 
erosion within acceptable limits. Temporary control measures 
shall be provided and maintained until permanent drainage 
facilities are completed and operative. 

10. CORRECTIVE ACTION. The Contractor shall, upon receipts of a 
notice--in--writing--of any noncompliance with the foregoing 
provisions, take immediate corrective action. If the Contractor 
fails or refuses to comply promptly, the Owner or his 
representative may issue an order stopping all or part of the 
work until satisfactory corrective action has been taken. No 
part of the time loss due to any such stop order shall ~e made 
the subject of a claim for extension of time or for excess costs 
or damages by the Contractor, unless it was later determined that 
the Contractor was in compliance. 

11. POST-CONSTRUCTION CLEANUP OR OBLITERATION. The Contractor 
shall:--unless--otherwise-~instructed--in--writing by the Owner~ 
obliterate all signs of temporary construction facilities, such 
as haul roads, work areas, service areas, structures, stockpiles 
or excess or waste materials, and other vestiges of construction 
prior to final acceptance of the work. In addition, the 
Contractor _shall be required to vegetate or revegetate any 
exposed slopes, fills or other areas exposed or construct~d as 
part of this contract. 

B-1-2 



I 

1.. 

i 
i. 

I·. 

1. General 
2. Definitions 

Section 2 
CLEARING AND GRUBBING 

INDEX 

3. Special Requirements-

4. Clearing 
5. Grubbing 
6. Disposal of 

Debris 

1. g§~§B~b· The Contractor shall perform all work in such a 
manner as to minimize the polluting of air, water or land, and 
shall, within reasonable limits, control noise and the disposal 
or solid waste materials, as well as, ot~er pollutants. 

2. Q§fl~!IlQ~§. For the purpose of this section, the terms used 
herein shall be defined as follows: 

2.1 !~~!! shall be defined as wood growth two (2) inches or 
more in diameter measured at a point six (6) inches from the 
ground on the level, or uphill side as applicable, and is six (6) 
feet or more in height measured from the ground on the level or 
uphill side as applicable. 

2.2 ~r~~~ shall be defined as brush and other growth not 
covered by the definitions· of trees or vegetation. 

2.3 y~g~!~!iQn shall be defined as all heavy growth of 
crops, grass and weeds. 

2.4 Debris shall be defined as.down timber, logs, stumps. 
snags and-miscellaneous material determined by the Engineer. 

2.5 B~QQi~h shall be defined as garbage, clothing, cloth and 
paper. 

2.6 Qe_i!~ii~!l!~!~_M!!!!~r. shall be defined as material not 
suitable for embankments or foundations. Materials containing 
debris, brush, roots, sod, or other perishable materials wilT not 
be considered as suitable. Wet or oily materials will also not 
be considered as suitable. 

3. ~~£~I~~-~£Q~!~~Ms~!~ 

3.1 ~~~!!~!i~~-~f--~~i~!i!la_~~a!!~!i~n- In performing the 
work under this section, the Contractor shall protect the 
existing vegetation to remain in place as specified in the 
Section, ENVIRONMENTAL PROTECTION. 
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4. £!:.~~!!!..~~- Clearing shaJ1 consist of the .col!lplete removal of 
all obstructions above the ground surface in sccordance with the 
following: 

4.1 £m~~fr~~~n!· All trees, brush, vegetation, miscellaneous 
structures, miscellaneous construction debris. and rubbish shall 
be cleared within the limits of the embankment structure. For 
these specifications, the limits of the embankment include the 
entire area to be covered by the embankment together with strips 
of five (5) feet width beyond and contiguous thereto. 

4.2 §!r~£!~r~~L __ BiQ£~EL __ fD~nn~l~L--~n~ ___ Qi!£~~~--!~-~~~ 
constructed or Placed Under this Contract. All trees, brush, 
~;g;t;ti~~:-~i;~;11~~;~~~-~~~;tr~~ti~~-debris, and rubbish shall 
be cleared within the limits of the work. 

4.3 Borrow Areas. Clearing of borrow areas is required and 
shall be to-the-extent necessary to provide materials free from 
objectionable material. 

4.4 Waste Areas. All trees, brush, vegetation, 
miscellaneous-;i~~~i~~;;;-miscellaneous construction debris,. and 
rubbish shall be cleared within the limits of all required waste 
fill areas. Clearing· of other waste areas will not be required. 

5. ~B~§~!~~· Grubbing 
stumps, roots, buried 
matter. 

shall 
logs. 

consist of the removal of all 
boulders. and other objectionable 

5.1 ~~~!~!5.1!~~!· The. entire area within the 1 imits of the 
embankment, together with strips five (5) feet wide beyond and 
contiguous thereto, shall be thoroughly grubbed as required above 
in paragraph s. In addition, all tap roots, lateral roots, or 
other projections over 1.5 inches in diameter within the 
foundation area shall be removed to a depth of three (3) feet 
below the natural surface of the ground. 

5.2 ~!~~£!~~~~-!~-~~-~~~~!~~~!~~--~~~~~-!~i~--£~~!~~£!· 
entire area within the limits of all structures shall 
thoroughly grubbed as required above in paragraph 5. 

The 
be 

5 • 3 £~~!!!!~l~.t.:...!!ie.!:~2.!.._£·!:_~i!£~~~"'"!2-~~-£~~~!£.!:!£i~~LQC_El~£~!:! 
Under this Contract. Grubbing as specified abov.e in paragraph 5 
will-be-required-within the limits of all "channels, ditches, and 
riprap. In addition. all exposed stumps, roots and other 
obstructions shall be removed from slopes and bottoms of 
channels, ditches, and riprap after excavation is completed. 

5.4 Eilling __ 2f __ ~2l~~· All holes caused by grubbing 
operations shall be filled in layers to the lower level of 
adjacent excavation operations, and each layer tamped to a 
density equal to the adjoining undisturbed material. 
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6. Q!.~E.Q~~!:._QE_Q~!!.!i!~· All logs, brush, and other debris ·which 
are the products of the clearing and grubbing operations shall be 
disposed of as specified in the Section, ENVIRONMENTAL 
PROTECTION. 
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1. General 
2. Definitions 

Section 3 
EXCAVATION 

INDEX 

--- I 

3. Classification 
4. Excavation 

. 1. ~~~~~~~· Excavation shall consist of removal, hauling, 
stockpiling (if required}, and disposal of any class of material 
necessary for the construction of the embankment or associated 
structures. The excavation shall be to the lines and grades 
shown on the drawings. Care should be exercised by the 
Contractor not to excavate below the grades shown on the 
drawings. Any excessive excavation due to the fault or 
negligence of the Contractor shall be backfilled to grade with 
compacted fill, by and at the expense of the Contractor. 

2. Q;.E!.!.i!.I!Q!i2· 

2.1 ~~i!~~!~--~~!~~i~!~ include material that is free of 
debris, roots, organic matter, frozen matter, and which is free 
of stones with any dimension greater than one half of the 
specified loose layer thickness. 

2.2 Y~~Mi!~~l~-~~!~ri~l~ include all material that contains 
debris, roots, organic matter, frozen matter, stones with any 
dimension greater than one half of the specified loose layer 
thickness, or other materials that are determined by the Engineer 
as unsuitable. Otherwise suitable materials, which are 
unsuitable due to excess moisture content, will not be classified 
as unsuitable material unless it cannot be.dried by manipulation, 
aeration, or blending with other materials satisfactorilY as 
determined by the Engineer. 

3. ~k~~~lf!f~!lQ~. All excavation shall be considered to fall 
within the "Common" excavation classification. 

4,1 ~i~~~~~l-2!--~~!~~i~l!· Excavated materials which are 
s u i t a b l e f or u s·e i n t'h e e m b a n k men t o r o t h e r f i 1 l s may b e p 1 a c e d 
directly therein, or stockpiled for future use. All embankments 
and backfills shall be c~nstructed pf suitable earth material 
from required excavation. 

4.2 ~~~~~~-~~~-~~!~i!~~l~-~~!~~i~l unsuitable for foundation 
or embankment material shall be disposed in waste or spoil areas 
as approved by the owner or his designated representative. 
Compaction of waste fill will not be required, but waste fill 
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areas shall be left in a neat and sightly condition, sloped to 
provide drainage as approved by the Engineer. The cost of 
disposal of waste and excess material from required excavation, 
and the cost of placing and spreading the material in designated 
or approved waste fill areas, and the dressing of slopes in the 
waste fill areas, shall be subsidiary to the embankment 
construction. 
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Section 4 
EMBANKMENT 

INDEX 

1. Applicable Publications 7. Moisture Control 
2. General 
3. Definitions 
4. General Provision 
5. Materials 
6. Placement 

8. Compaction 
9. Uncompacted Fill 

10. Slides 
11. Field Density and 

Laboratory Com­
paction Tests 

1. APPLICABLE PUBLICATIONS. The following standards of the 
issues-1isted-below:--but--referred to hereafter by the basic 
designation only, form a part of this specification to the extent 
indicated by the references thereto. 

D 422 
D 423 
D 424 
0 1557 

0 1556 

D 2216 

0 2922 

D 3017 

Particle Size Analysis of Soils 
L;quid Limit of Soils 
Plastic Limit and Plasticity Index of Soils 
Moisture-Density Relations of Soils Using a 
10 Pound Hammer and an 18-inch Drop 
Density of Soils In-Place by the Sand Cpne 
Method 
Laboratory Determination of Moisture Content 
of Soil 
Density of Soils and Soil Aggregate In-Place 
by Nuclear Method 
Moisture Content of so;l and Soil Aggregate 
In-Place by Nuclear Methods 

2. GENERAL. The work covered by this section shall consist of 
furnishing- all plant, labor, equipment, and materials, and 
performing all operations in connection with preparing 
embankment, foundations, and placing and compacting fills and 
backfills in accordance with the contract drawings and t"heir 
specifications. 

3. Qf.EI!!.!I.!Q~§· 

3.1 Embankment as used in these spec\fications is defined_as 
the earth fill portions of the pond structure, composed of the 
following: 

3.1.1 ~~~£a~~~£~~--~~~~~~~~~!--~ill shall consist of 
clayey sands and sandy clays obtained from designated borrow 
areas. The material shall contain no cobbles larger than three 
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(3} inches in any 
thirty-five (35) 
Sieve. 

----,--

dimension and shall contain a minimum of 
percent soil by weight passing a Number 200 

3.2 £~!e!£!~~--Ei!! includes all fill, except backfill, 
deposited in layers and compacted by rolling or tamping. 

3.3 Backfill as used in these specifications, is defined as 
the excavation-refill which cannot be placed around or adjacent 
to the structure, until the structure is completed, or until a 
specified time interval has elapsed after completion. 

4.1 lines and Grades. The embankments shall be constructed 
to the 1ines~--grades~- and cross sections indicated on the 
drawings, unless otherwise directed by the Engineer. The Owner 
reserves the right to increase or decrease the foundation widths 
or the embankment slopes, or to make such other changes in the 
embankment sections as may be deemed necessary to produce a safe 
structure. 

4.2 ~~~~~£!_~f-~~~~- The Contractor shall maintain the 
embankment in a satisfactory condition at all times until final 
completion and acceptance of all work under the contract. If, in 
the opinion of the Engineer, the hauling equipment causes 
horizontal shears or slicken sides, rutting, quaking, heaving, 
cracking, or excessive deformation of the embankment, the 
Contractor shall limit the type, load or travel speed of the 
hauling-equipment on the embankment. An approved embankment 
material which is lost in transit, or rendered unsuitable after 
being placed in the embankment, and before final acceptance of 
the work~-shall. be replaced by the Contractor in a satisfactory 
manner, and no additional payment will be made therefor. The 
Contractor shall excavate and remove from the embankment any 
material which the Engineer considers objectionable, and shall 
also dispose of such material, and refill the excavated areas as 
directed, all at no cost to the Owner. The Contractor ·may be 
required to remove, at his own expense, any -embankment material 
placed outside of prescribed slope lines. 

4.3 ~2~1-B£22~· Haul roads shall be located and constructed 
as approved by the owner. They shall be designed to maintain the 
in.-tended traffic, to be free-draining, and shall be maintained in 
good condition throughout the contract period, unless otherwise 
directed by the Engineer. Oust control may be required. 

4.4 ~!~£~2i!i~9_f~~!--~~g~i~~~-~~£~~~!i£~--~C~~~- When the 
excavation from required common excavations progresses at a 
faster rate than placement in the fill is being accomplished, 
such excavated material shall be stockpiled. No payment will be 
made for such stockpiling nor for the reloading and hauling of 
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this material to its final position in the embankment. 

4.5 g~~li!~--~£~!~£! __ ~!!~!irrg __ !rrg __ I~~!ing. During the 
construction, the Engineer shall sample and test the embankment 
materials and the compacted fills and backfills for conformance 
with all specification requirements. All sampling and testing, 
including the equipment, labor and laboratory facilities 
necessary to perform the tests as herein required, shall be at 
the expense of the Owner. 

5.1 ~=~~~~l· The origin of any fill material in no way 
determines where it may be used in the embankment. Materials for 
embankment fills shall be secured from required excavations 
indicated on the drawings. The intention is to use the most 
suitable materials obtainable from these sources. Material to be 
wasted will be specifically designated by the Engineer at the 
time the material is excavated. Materials containing brush, 
roots, sod, or other perishable materials will not be considered 
suitable. 

6.1 E£~~~~!i~n-~~~~~~~!i~rr· No fill shall be placed on any 
part of the embankment foundation until such areas have been 
prepared as specified below, and have been inspected and approved 
by the Engineer. The ground surface resulting from stripping, 
clearing, grubbing operations and removal of man-made fill should 
be brought to optimum moisture content (~2%). Moisture may be 
added to the foundation surface by temporary sprinkler systems, 
water tankers, or by ditching, diking, and flooding. The depth 
of moisture penetration shall be verified by the Engineer prior 
to compaction of the foundation materials. Subsequent to 
approval by the Engineer, the entire foundation area should be 
compacted to a minimum of 90% of maximum density as determined by 
ASTM D-1557. The resulting compacted foundation should be free 
of ruts. boulders and other uneven features. 

6.2 General. The gradation and distribution of materials 
throughout-the-embankment shall be free from lenses, pockets, 
streaks, and layers of m"aterial differing substantially in 
texture or gradation from surrounding material of the same class. 
S u c c e s s i v e 1 o ad ~ o f m a t e r i a 1 s h a l 1 b e dump e d a t 1 o c a t i on s o n t he".· 
fill as directed or approved by the Engineer. No fill shall be 
placed upon a frozen surface, nor shall snow, ice, or frozen 
earth be incorporated in the embankment. Slope of compacted fill 
against which additional fill is to be placed shall be dressed 
back to materials with the required compaction and moisture 
content immediately prior to placement of additional fill 
materials against the in-place materials. 

- B-4-3 



I. 

6.3 ~~!~ __ £f __ e!!£~~~~1· Unless otherwise directed, the 
embankment shall be maintained ·at approximately the same level 
regardless of the number of types o~ materials being placed. 

6.4 ~~~~~~i~a· After dumping or depositing, the materials 
shall be spread by bulldozers, or other approved means in 
approximately horizontal layers over the entire fill areas. 
Unless otherwise directed, the thickness of layers shall not be 
more than eight (8) inches before compaction. As soon as 
practicable after commencement of construction of any section of 
the embankment, the central portion thereof shall be raised or 
crowned with grades not to exceed 2% so that the surface of the 
fill will drain freely and shall be so maintained throughout 
construction. If the compacted surface of any layer of material 
is determined to be too smooth to bond properly with the 
succeeding layers, it shall be loosened by discing, or by any 
other approved method, before the succeeding layer is placed 
thereon. Compacted surfaces of previous fill material layers 
shall be lightly scarified •to break up stratification before the 
succeeding layer is placed thereon. During the dumping and 
spreading process, the Contractor shall maintain at all times a 
force of men adequate to remove all roots and debris from all 
embankment materials. Stones so removed shall be spoiled as 
directed. Roots and-debris shall be removed from the embankment 
and disposed of in an approved manner. The entire surface of any 
section of the embankment under construction shall be maintained 
·;n such condition that construction equipment can travel on any 
part of any one section. Ruts in the surface of any layer shall 
be filled satisfactorily before compacting. Existing slopes 
against which fill is to be placed shall be deeply benched. 

1. MOISTURE CONTROl. The materials in each layer of the fill 
shall-contain-the-optimum moisture-content (+2%), or as directed 
by the Engineer as necessary to obtain the required compaction of 
90% to 95% of maximum density. Material that is not within the 
specified limits after compaction shall be reworked, regardless 
of density. 

7.1 Ei!l_~~!~~i!l· The moisture content after compaction 
shall be as uniform as practicable throughout any one layer of 
fill materials. 

7.2 Q~~!i!Y_~~~!~~!-~~~~!!~9_!~~--!~~!!~9· Samples of fill 
materials for quality cqntrol · moisture content and laboratory 
compaction tests shall be taken at scheduled or periodic 
intervals during construction. The samples shall be 
representative of the material being placed and compacted, shall 
be of such size, weight or volume to be representative of the 
material samples, and shall be the size, weight or volume 
required for moisture content and laboratory compaction tests. 
Samples for moisture content tests shall be taken from sources of 
materials, or from materials placed on the fi11 before or after 
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compaction. 

7.2.1 Moisture Content Tests. Moisture content tests of 
samples shall be-performed--in-accordance with ASTM D 2216 or 0 
3017. Results of moisture content tests shall be compared to 
opt;mum moisture content of the material to verify conformance 
with specification · moisture control requirements prior to 
placement of the next layer of fill materials. 

7.2.2 b~~Q£!~2£Y ___ £Q~Q~£~i2~---I£~~~- Laboratory 
compaction tests to determine optimum moisture content and 
maximum density characteristics of -representative samples of fill 
materials shall be in accordance with_ASTM 0 1557.· Gradation and 
Atterberg limits tests shall be performed on- each laboratory 
compaction test sample. 

8.1 ~g~i2~~~!· Compaction equipment shall consist of towed 
or self-propelled, static or vibratory, sheepsfoot or segmented 
steel wheeled compactors. · All compaction equipment shall be 
properly maintained and shall be of sufficient size and weight so 
as to obtain the specified compaction with a reasonable number of 
passes, and shall ee approved by the Engineer. The use of 
equipment causing rutting of the fill surface shall be 
discontinued. -

8.1.1 E£~~~-I~~e~~!· Compaction of material, in areas 
where it is impracticable to use equipment as provided above, 
shall be performed by the use of approved power tampers. 

8.2 Fill Material. After a layer of fill material has been 
dumped and-~preid~-it-~hall be disced, if required, to break up 
and bl~nd the fill materials, unless discing, as specified under 
paragraph 7, is- performed to obtain uniform moisture 
distribution. Discing shall be performed with a heavy disc plow, 
or other approved means, to the full depth of the layer. If one 
pass of the disc does not accomplish the breaking up and blending 
of the materials, additional passes of the disc may be required, 
but in no case will more than three passes of the disc on any one 
layer be required for this purpose. -

When the moisture content and the condition of the layer is 
satisfactory, the lift shall be compacted"to a minimum of 90% and 
to a maximum of 95% of maximum density as determined by ASTM 0-
1557. 

The Contractor shall be required to add moisture in the 
borrow areas, if, in the opinion of the Engineer, the proper and 
uniform moisture content cannot be obtained by adding moisture on 
the fill surface. Portions of the fill which are not accessible 
to the roller shall be placed in four (4) inch layers, loose 
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measurement, and compacted with power tampers to a degree equal 
to that obtained on the other portions of the compacted fill by 
rolling as specified. Dumping, spreading, sprinkling, and 
compacting may be performed at the same time at different points 
along a section when there is sufficient area to permit these 
operations to proceed simultaneously. When, in the prosecution 
of the work, excavation precedes fill to such an extent that the 
materials excavated cannot be placed directly in the embankment, 
such materials shall be stockpiled at approved locations adjacent 
to the work until their use is authorized. No additional payment 
will be made for such stockpiling, nor for the reloading and 
hauling of this material to its final position. 

9. UNCOMPACTED FILL. Material to be disposed of in the required 
uncompacted-fill-areas shall be placed in the areas indicated on 
the drawings, or otherwise required. The fill shall be dumped 
and spread in horizontal layers not to exceed (12) inches in 
thickness. Compaction other than that obtained by the controlled 
movement of the hauling and spreading equipment over the area 
will not be required. 

10. SLIDES. In the event of slides in any part of the embankment 
prior-to-final acceptance of the work# the Contractor shall 
remove material from the slide area as directe~, and shall 
rebuild such portion of the embankment. In case it is determined 
that the slide was caused through the fault of the Contractor, 
the removal and disposal of material and the rebuilding of the 
embankment shall be performed without cost to the Owner; the work 
will be paid for at the applicable contrac~ unit pricis for 
excavation common and compacted fill or backfill. 

11.1 ~~~2!i~g--~~~--I~~!i~9· 
principal type of material shall be 
Engineer or his representative. 

Sampling and testing of each 
the responsibility of the 

11.2 ~£i~!~c~=~~~~i!Y---~~!~C~i~~!i~~· Tests for the 
determination of maximum density and optimum moisture shall be 
performed in accordance with the requirements of ASTM D-1557. 
The above testing shall include Atterberg Limits, Mechan-ical 
Analysis and Specific Gravity, if requested by the Engineer. A 
moisture-density determination test will be performed for each 
principal type of material, or combination ~f materials 
encountered or utilized. 

11.3 ~~~~i!~-f~~!r~!· Density shall be controlled in the 
field in accordance with ASTM D-1556, or by approved nuclear 
devices in accordance with ASTM D-2922 and 0-3017. A minimum of 
one test shall be made for each 1,000 square yards, or less, for 
each layer. Deficiencies in construction shall be corrected by 
the Contractor at no additional cost to the Owner. 
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August 20, 1985 

Mr. Bob McClenahan 
Giant Refining Company 
Ciniza Refinery 
Route 3, Box 7 
Gallup, NM 87301 

RE: Pond No. 1 Soil Samples 

Dear Mr. McClenahan: 

Geosciemre 
Cotrlsultmts, ltd. 

Enclosed are copies of the laboratory report on soil samples taken from 
the bottom of Pond No. 1 on June 5, 1985. 

Samples 8606051035, 40, 45 and 50 were taken from the approximate center. 
of the pond bottom at depths of 2, 4, 6 and 8 feet. 

Samples 8606051100, 05, 10 and 15 were taken from the northwest corner of 
the pond bottom at depths of 2, 4, 6 and 8 feet. 

Samples 8606051130, 35, 40, 45 and 50 were taken from the southwest area 
at depths of 2, 4, 6, 8 and 10 feet. 

It can be concluded from these results that there has been no significant 
migration of hazardous constituents from Pond No. 1 and that further 
excavation or treatment of the soil under the pond prior to lagoon 
construction should not be necessary. 

These results should be sent to NMOCD along with the plans and specs for 
the aerated lagoon by August 30, 1986. 

Yours very truly, 
GEOSCIENCE CONSULTANTS, LTD. 

~A~ 
Claude Schleyer, P.E. 
Senior Engineer 

CS/ls/GIANT/MCCLE002.LTR 

Enclosures 

Headquarters 

500 Copper Avenue N.W., Suite 325 
Albuquerque, New Mexico 87102 
(505) 842-0001 

Washington Area Office 
5513 Twin Knolls Ad., Suite 216 
Columbia, Maryland 21045 
(301) 596-3760 

I 



FROM: Assaigai Analytical Laboratories 
7300 Jefferson NE 
Albuquerque, NM 87109 

TO: Geoscience Consultants Ltd. 
500 Copper NW suite 325 
Albuquerque, NM 87102 

DATE: 22 July 1986 
0927 

ANALYTE SAMPLE ID/ ANALYTICAL RESULTS 

Benzene 
Toluene 

Xylenes 
Napthalene 
Acenaphthene 
Acenaphythylene 
Anthracene 
Phenanathrene 
Fluoranthene 
Fluoren-e 
Pyrene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(j)fluoranthene 
Benzo(klfluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenz(a,h)acridine 
Dibenz(a,j)acridine 
Dibenz(a,h)anthracene 
7H-Dibenzo(c,g)carbazole 
Dibenzo(a,e)pyrene 
Dibenzo(a,h)pyrene 
Dibenzo(a,i)pyrene 
Ideno(l,2,3-cd)pyrene 
3-Methylcholanthrene 

8606051105 
Lagoon No 1 

<0.1 ug/g 
0.2 ug/g 

0.3 ug/g 
ND 
ND 
ND 

0.1 Ug/g 
0.1 ug/g 

ND 
0.3 ug/g 

ND 
3.9 ug/g 

ND 
ND 
ND 
ND 
ND 

5.5 ug/g 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

86060!j1110 
Lagoon No 1 

<O.l ug/g 
0.3 ug/g 

0.5 ug/g 
ND 

0.1 ug/g 
0.7 ug/g 
2.3 ug/g 
2.3 ug/g 

ND 
0.3 ug/g 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 

8606051115 
Lago_on No 1 

<0.1 ug/g 
0,3 UCJ/g 
l 
0.6 ug/g 
4.7 ug/g 

ND 
ND 

0.1 ug/g 
0.1 ug/g 

I ND 
·o.2 ug/g 

ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

~~- r 

8606051130 
Lagoon No 1 

<0.1 ug/g 
0.2 ug/g 

0.5 ug/g 
6.1 ug/g 

ND 
ND 
ND 
ND ~ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8606051135 
Lagoon No 1 

<0.1 ug/g 
0.2 ug/g 

1. 2 ug/g 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 



FROM: Assaigai Analytical Laboratories 
7300 Jefferson NE 
Albuquerque, NM 67109 

TO: Geoscience Consultants Ltd. 
500 Copper NW Suite j25 
Albuquerque, NM 87102 

DATE: 22 July 1986 
0927 

ANALYTE SAMPLE ID/ ANALYTICAL RESULTS 

8606051035 8606051040 
L.agoon No 1 Lagoon No 1 

Benzene <0.1 ug/g <0.1 ug/g 
Toluene 0.5 ug/g 0.3 ug/g 

Xylenes 0.6 ug/g 0.2 ug/g 
Hapthalene 1. B ppm ND 
Acenaphthene ND ND 
Acenaphythylene ND ND 
Anthracene ND ND 
Phenanathrene NO NO 
Fluoranthene ND ND 
Fluorene NO NO. 
Pyrene ND ND 
Benzo(alanthracene ~ 4.7 ug/g 0.6 ug/g 
Benzo(a)pyrene ND ND 
B~nzo[blfluoranthene ND 3.3 ug/g 
Benzo[g,h,i,)perylene ND ND I 

Benzo[j)fluoranthene NO ND 
Benzo(k)fluoranthene NO 2.2 Ug/g 
Chrysene 6.6 ug/g O.B ug/g 
Dibenzo(a,h)anthracene NO NO 
Dibenz[a,h)acridine ND NO 
Dibenz(a,j}acridine NO NO 
Dibenz(a,hlanthracene ND NO 
7H-Dibenzo(c,g)carbazole ND ND 
Oibenzo(a,e}pyrene ND NO 
Oibenzo(a,h)pyrene ND NO 
Dibenzo(a,i)pyrene ND NO 
ldeno[l,2,3-cd}pyrene ND ND 
3-Methylcholanthrene NO NO 

•• • ..a 

{ 
I 

8606051045 8606051050 
: 

8606051100 
Lagoon No 1 Lagoon No 1 Lagoon No 1 

<0.1 Ug/g <0.1 ug/g ' <0.1 ug/g 
0.3 ug/g 0.2 uq/g ' 0.3 ug/g 

0.5 .ug/g 
NO' 

I 
0.4 ug/g I 0.5 ug/g 
0.1 ug/g \ ND 

ND 
ND 
ND 

ND I NO 
ND : ND 

0.1 ug/g ND 
ND 
ND 

0.1 ug/g ' ND 
I 

ND i ND 
ND; ND ND 
NO ND ND 

1.3 ug/g 0.7 ug/g NO 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND NO 
ND ND ND 

1. 9 ug/g 0.8 ug/g ND 
ND 
ND ·1· 

ND ND 
ND NO 

ND NO ND 
ND; ND ND 
ND' ND ND 
ND NO ND 
ND NO ND 
ND NO ND 
NO ND ND 
ND ND ND 



,_, 

FROM: Assaigai Analytical Laboratories 
7300 Jefferson NE. 
Albuquerque, NM 87109 

TO: Geoscience Consultants Ltd. 
500 Copper NW Suite 325 
Albuquerque,. NM 87102 

DATE: 22 July 1986 
0927 

ANALYTE SAMPLE lD/ ANALYTICAL RESULTS 

!- 8606051140 8606051145 860'6051150 
Lagoon No 1 Lagoon No 1 

' ' 
Lagoon No 1 

' 
Benzene 0.2 ug/g <0.1 ug/g <0.1 ug/g 
Toluene 0.3 ug/g 0.2 ug/g • 0.2 ug/g 

Xylenes 0.2 Ug/g 0.4 ug/g · 0. 9 ug/g 
Napthalene l. 7 ug/g 10.4 ug/g ND 
Acenaphthene ND 0.2 Ug/g ND 
Acenaphythylene ND 1.9 ug/g NO 
Anthracene 0.4 ug/g NO ND 
Phenan<ithrene ND 0.5 ug/g 
Fluoranthene .. l'!D ND 
Fluorene ND + l.B ug/g 

I ND 
I ND 
1 0.1 ug/g 

Pyrene NO ND NO 
Benzo(a)anthracene ND NO I NO 
Benzo(a)pyrene NO ND NO 
Benzo(b)fluoranthene NO ND ND 
Benzo(g,h,i,)perylene NO NO ND 
Benzo(j)fluoranthene NO ND ND 
Benzo(k)fluoranthene ND NO ' NO 
Chrysene NO ND ND 
Dibenzo(a,h)anthracene ND NO ND 
Dibenz(a,h)acridine NO ND NO 
Dibenz(a,jlacridine ND NO ND 
Dibenz(a,hlanthracene ND ND ND 
7H-Dibenzo(c,glcarbazole ND NO ND 
Dibenzo(a,elpyrene NO ND 
Dibenzo(a,hlpyrene ND ND 

; ND 
'! ND 

Dibenzo(a,ilpyrene ND ND ND 
Ideno(1,2,3-cd)pyrene ND ND NO 
3-Methylcholanthrene ND ND ND 

:r·-~r.•• "' .. ---.-·-·-------------

NOMINAL DETECTION LIMITS 

0.1 ug/g 
0.1 ug/g 

0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug1'g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g-
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
0.1 ug/g 
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AERATION LAGOONS 1 AND 2 AND 

EVAPORATION POND 1 - SEDIMENT INVESTIGATION 
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Executive Summary 

In January of2008, the Western Refining Company's Gallup Refinery (Gallup) requested the assistance ofTrihydro 

Corporation (Trihydro) to characterize the accumulated sediment in Aeration Lagoons 1 and 2 and Evaporation Pond 1. 

Gallup also requested that Trihydro collect sediment thickness measurement at various locations and calculate the 

approximate volume of sediment in the above mentioned aeration lagoons and pond. 

A Sediment Sampling Work Plan (Plan) was prepared to assist in the field activities and was submitted to Western 

Refining Company and the New Mexico Department of Environmental Quality (NMED) on March 28,2008. After 

reviewing the Plan, NMED recommended collecting discrete-depth grab samples instead of composite samples as 

proposed in the Plan. Gallup Refinery agreed with this recommendation and discrete-depth grab samples were 

collected from various sediment depths in each body of water. 

Field work to implement the plan was conducted from April 7 to April 11, 2008. Field work consisted of: 

Collecting two sediment samples at five locations in each aeration lagoon. 

Measuring sediment thicknesses at each aeration lagoon sample location as well as five additional locations in each 

lagoon to assist in sediment volume calculations. 

Collecting one sediment sample at eight locations in Evaporation Pond 1. 

Measuring sediment thicknesses at each evaporation pond sample location as well as eight additional locations to 

assist in sediment volume calculations. 

The sediment samples were analyzed for diesel range organics (DRO)/gasoline range organics (GRO) by USEPA 

method 8015, semi-volatile organic compounds (SVOCs) by USEPA method 8270, volatile organic compounds 

(VOCs) by USEPA method 8260, RCRA metals by USEPA method 6010C, and mercury by USEPA Method 7471. 

Results ofthe laboratory analysis are discussed in Section 6. 
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1.0 INTRODUCTION 

Aeration Lagoon I, Aeration Lagoon 2, and Evaporation Pond I are currently used as part of Gallup's process water 

treatment system. Both lagoons and the evaporation pond are located in an area west/northwest from the refinery that 

is approximately 280 feet by 440 feet in size. Gallup is considering taking the two lagoons and Evaporation Pond I out 

of service and removing accumulated sediment. In order to determine the approximate volume of sediment that needs 

to be removed from each lagoon and pond, Gallup requested that Trihydro conduct a sediment investigation in each of 

the above mentioned bodies of water. The investigation included sampling the sediment and collecting sediment depth 

measurements which will assist Gallup in determining appropriate volumes and disposal methods for the sediment. 

A reconnaissance event was conducted during the week of March 2, 2008. The purpose of this event was to help 

determine the appropriate sediment sampling and measurement methodoligies. Results of this event are discussed in 

Section 2. The Sediment Sampling Work Plan (Plan), prepared to assist in the investigation, was submitted to Western 

Refining Company on March 28, 2008. Field activities associated with the investigation were performed in accordance 

with the Plan unless otherwise noted in Section 3. Field investigation methodologies and results are described in detail 

in Section 4. Trihydro has compared the results of the analytical data with relevant screening levels that may help 

determine appropriate disposal of sediments. The screening levels and the results of the analytical data are described in 

detail in Sections 5 and 6, respectively. The approximate sediment volume calculations and investigation conclusions 

are discussed in Section 7. 

H:\Projects\WestemRefining\CinizaRefinery\697 -019-001 \Finai\Aeration Lagoon RPT\200805 _ AerationLagoon_ RPT. doc 

Tri.:tro 
1-1 



'I 

2.0 RECONNAISSANCE FIELD EVENT 

To determine the appropriate sampling techniques and sediment thickness measurement procedures, Trihydro 

completed a reconnaissance field event during the week of March 2, 2008. During this event, approximate water 

depths and sediment thicknesses were measured at six locations within Aeration Lagoon 2 and eight locations in 

Evaporation Pond I. 

Based on the results of the reconnaissance field event, the sediment in Aeration Lagoon 2 appeared to be stratified into 

two general sediment types. The uppermost sediment layer was determined to be soft, loose, and unconsolidated. This 

"soft sediment" ranged in thickness from approximately 8-I 0 feet. Similar thicknesses were encountered during the 

April 2008 sampling activities. During the reconnaissance event, the material underlying the soft sediment was 

determined to be a more compact, dense layer of sediment. This "hard pack sediment" occurs directly beneath the soft 

sediment and extends to the bottom of aeration lagoons. The reconnaissance field event provided information to 

determine the most appropriate sampling methods. 

Hardpack sediment was not identified during the reconnaissance field effort in Evaporation Pond I. Soft sediment was 

identified in Evaporation Pond I and ranged in thicknesses from approximately 2 to 4 feet. A hard layer, presumably 

the native soil bottom ofthe pond, was identified beneath the soft sediment during both field events. 

-
Trih;ro 
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3.0 DEVIATIONS FROM APPROVED PLAN 

According to the Plan, at each sample location in the aeration lagoons, the soft sediment interval was to be composited 

and sampled and the hardpack sediment interval was to be composited and sampled. However, based on a 

teleconference between NMED and Gallup Refinery on April 8, 2008, the sampling methodology was modified so that 

one discrete-depth grab sample would be collected from each interval (soft sediment and hardpack) at each sample 

location at varying depths throughout the lagoons instead of compositing the entire intervals at each sample location. 

Based on the March 2008 reconnaissance field event, it was presumed that only one distinct interval of sediment would 

be present in Evaporation Pond 1. As such, only one sediment sample was collected from each location during the 

April sampling event. According to the Plan, the entire sediment interval at each sampling location in Evaporation 

Pond 1 was to be composited and sampled. However, based on the above mentioned teleconference, one discrete-depth 

grab sample was collected from each sample location at varying sediment depths throughout the pond. 

-
Trih;ro 
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4.0 FIELD INVESTIGATION 

Sediment measurements and samples were collected on April 7 through 11, 2008 by Trihydro personnel. The sample 

and measurement locations, methods, equipment, decontamination procedures, documentation and logging, and 

investigation derived waste (IDW) disposal are described in this section. 

4.1 SITE CONDITIONS 

Both lagoons and the pond are located in an area approximately 280 feet by 440 feet. Processed refinery waste water 

effluent from the New API Separator is discharged in to Aeration Lagoon 1 where it is furthered treated with the 

assistance of two large aerators. The aerators promote increased biodegradation. Water from Aeration Lagoon 1 is 

then routed to Aeration Lagoon 2 where it undergoes a similar process. The effluent from Aeration Lagoon 2 is 

drained into Evaporation Pond 1. The two aerators in Aeration Lagoon 1 were operational immediately prior to 

sampling activities and were shut down to allow for pond access. No aerators were operating in Aeration Lagoon 2 or 

Evaporation Pond 1 immediately prior to or during sampling activities. High winds with gusts up to 50 mph were 

common during April event. 

4.2 SEDIMENT INVESTIGATION METHODOLOGY 

4.2.1 SAMPLE AND SEDIMENT MEASUREMENT LOCATIONS 

In order to more accurately locate appropriate and representative sediment sample and measurement locations, a grid 

with approximately 40 foot spacing was marked off for each lagoon and pond. Five representative sediment sample 

locations and five representative sediment measurement locations were selected for each lagoon. As shown on Figure 

1, eight sample and eight measurement locations were selected for Evaporation Pond 1. The locations of the lagoon 

and pond influents, effluents, and aerators were considered when determining representative sample locations. The 

grids illustrated on Figure 1 were staked by Trihydro field personnel using the comers of the lagoons and pond as 

reference points. The density of sample locations and measuring points allowed Trihydro field personnel to sufficiently 

characterize the lagoons and pond. 

4.2.2 SEDIMENT MEASUREMENTS 

Sediment measurements in the aeration lagoons were obtained with two measuring devices: a graduated 2-inch capped 

PVC pipe and a graduated %-inch steel pole. Sediment measurements were collected at the sample locations and at the 

H:\Projects\WestemRefining\CinizaRefinery\697-019-001\Finai\Aeration Lagoon RPT\200805_AerationLagoon_RPT.doc 
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additional measuring point locations using these two devices. The top of the soft sediment was measured by gradually 

inserting the PVC pipe until a slight amount ofresistance was felt. The PVC was then pressed down with force until 

refusal was encountered. The depth that refusal with the PVC pipe was encountered is the estimated depth to the top of 

the hardpack sediment. For consistency, the same person took all measurements using the PVC pipe. The graduated 

%-inch steel pole was then driven to the bottom of the lagoon until refusal encountered. Due to the narrower diameter, 

the lack of buoyancy, and the added weight of the steel pole, it was able to be driven deeper into the sediment than the 

2-inch PVC pipe. The depth at which the steel pole encountered refusal is estimated to be the bottom of the lagoon. 

For consistency, the same person took all measurements using the steel pole. Table I shows the sediment depths and 

thicknesses of all sampling and measuring points. 

Sediment measurements were collected in a slightly different manner in Evaporation Pond I. Evaporation Pond I had 

deeper water than the aeration lagoons. The deeper water made collecting sediment measurements with the PVC pipe 

difficult. Therefore, the %-inch graduated steel pole was used to record sediment measurements in Evaporation Pond I 

which contains only one distinct sediment interval. The steel pole was gradually inserted into the water until a slight 

amount of resistance was encountered. This depth is the estimated depth of the top of the soft sediment. The steel pole 

was then driven into the sediment until refusal was encountered. The depth at which the steel pole encountered refusal 

was taken to be the depth of the bottom of the pond. For consistency, the same person took all measurements using the 

steel pole in Evaporation Pond I. 

4.2.3 SEDIMENT SAMPLING 

Several procedures were utilized to sample the sediment depending on the anticipated sediment sample depths and 

consistencies. The procedures and methods are discussed below. 

4.2.3.1 SAMPLING METHODS AND PROCEDURES- AERATION LAGOONS 

Based on the March 2008 reconnaissance field event, it was presumed that there would be two distinct layers of 

sediment in each of the two lagoons: a soft sediment layer and a hardpack layer. As such, two sediment samples were 

collected at each location. Two different sampling techniques were used to obtain representative sediment samples 

from the different layers: a butterfly valve-operated sediment sampler (Sediment Sampler) and a stainless steel hand 

auger (Auger). 

Tri~o 
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Soft sediment samples were collected using the Sediment Sampler. The Sediment Sampler was pushed into the soft 

sediment from a boat at each sampling location. A clean, disposable, eight foot sediment core tube was used at each 

sample location. The core tube was driven to a sediment depth of eight feet, total depth, or until refusal was reached 

using a rubber mallet. Upon retrieval, the butterfly valve closes creating a suction that prevents the sediment from 

falling out of the bottom of the core tube. The core tube was then immediately capped until the samples could be 

extracted. Samples were extracted by removing the bottom and top caps off of the core tube allowing the sediment to 

gradually slide out onto a clean piece of plastic sheeting. Varying depths were selected at each sampling location to 

collect representative samples. A discrete-depth grab sample was then collected from the selected depth and placed on 

ICe. 

The Auger was used to collect discrete-depth hardpack sediment samples from sample locations in the aeration 

lagoons. Field personnel attempted to collect hardpack samples from as close to the original soft sediment sampling 

location as possible. The depths of the discrete-depth grab samples were determined in the field based on the results of 

the sediment measurements described in Section 4.2.2. It should be noted that much difficulty was encountered when 

attempting to drive the Auger to the desired sample depths. At one location, the Auger became stuck in the sediment to 

the extent that manual retrieval was not a safe option. Subsequently, field personnel determined that it was not safe to 

attempt to drive the auger to all of the desired sampled depths. As such, the Auger was driven into the sediment until 

the desired sample depth was achieved or until refusal. Soft sediment overlying the desired hard pack sample interval 

was pushed through the open top of the Auger as the Auger was driven down. After the desired depth or refusal was 

achieved, the hardpack sediment was extracted from the Auger, sampled, and placed on ice. 

It should be noted that the soft sediment and hardpack sediment descriptions and corresponding depths on the sediment 

sample forms in Appendix B were obtained from the sediment collected with the Sediment Sampler and the Auger. 

The measurements that were used to approximate sediment volumes were obtained with the graduated, capped 2-inch 

PVC pipe and the graduated, %-inch steel pole as described in Section 4.2.2. Due to the different techniques and 

equipment used for sampling and measurement collecting, slight discrepancies exist between the measurements 

collected with the two different devices. 

4.2.3.2 SAMPLING METHODS AND PROCEDURES- EVAPORATION POND 1 

As mentioned in Section 2.0, no hardpack sediment was encountered in Evaporation Pond 1. Soft pack sediment 

sampling was performed in the same manner described for Aeration Lagoons 1 and 2. Sediment thicknesses were 
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much less in Evaporation Pond 1 than they were in the aeration lagoons. At sampling locations, sediment thicknesses 

ranged from 1.2 to 2.2 feet. 

4.2.4 EQUIPMENT DECONTAMINATION PROCEDURES 

Sampling equipment was decontaminated before sampling commenced and after each sample was collected. All 

sampling devices were decontaminated using a non-phosphate detergent solution followed by two distilled water rinses. 

Prior to use, the equipment was either air-dried or dried with clean paper towels. The PVC pipe and steel pole used to 

for collecting sediment measurements were not decontaminated in between measuring points because these devices did 

not come in contact with the samples. 

4.2.5 FIELD DOCUMENTATION AND LOGGING 

A qualified geologist was on-site to log all sediment samples. The sample logs were completed according to the Plan 

specifications. Sample logs are included as Appendices B. No field screening (Photo-ionization Detector) was 

performed because all sediment samples were collected from beneath the water of the lagoons and pond and were 

saturated upon retrieval. 

Photographs were used to document field activities. These photographs may be used to substantiate and augment the 

field notes. Photographs were also taken of sediment samples that were characteristic of samples collected from the 

lagoons and pond. Additionally, photographs were taken to document unique features of sample media, sediment 

staining, or other defining features. Since the majority of the samples collected were very similar in appearance, 

Trihydro did not deem it necessary to take photographs of every sediment sample. Each photograph was numbered and 

recorded on the photograph log. The investigation photographs are included as Appendix A. 

4.3 SEDIMENT CHARACTERISTICS 

The sediments encountered in the aeration lagoons and Evaporation Pond 1 differed slightly. Each is described in 

detail below. 

4.3.1 SEDIMENT CHARACTERISTICS-AERATION LAGOONS 1 AND 2 

Sediment characteristics were recorded on the sediment sample forms included as Appendix B. The sediment layers 

encountered during sampling were not as distinct as was anticipated based on the March 2008 reconnaissance field 

event. A visual distinction between the two layers was not clearly evident during the April 2008 field event, however, 

H:\Projects\WestemRefining\CinizaRefinery\697 -019-001\Finai\Aeratlon Lagoon RPT\200805 _Aeration lagoon_ RPT. doc 



ill 

as described in Section 4.2.2., an attempt was made to measure the soft sediment and hardpack sediment layers in the 

aeration lagoons. Based on these measurements, soft sediment thickness ranged from 3.5 feet to 5.9 feet in Aeration 

Lagoon 1 and 5.8 feet to 8.5 feet in Aeration Lagoon 2. The sediment characteristics were similar in both ponds. The 

sediment is described on the sample forms as a black sludge (organic) that is generally fluid in the upper portion and 

thickens with depth. At some locations, varying degrees of silt content, green staining, and fibrous root content are 

noted. An organic odor is described throughout all sampling locations. Based on the measurements described in 

Section 4.2.2, the hardpack sediment ranges in thickness from 0 feet to 2.5 feet in Aeration Lagoon 1 and 0 feet to 2.2 

feet in Aeration Lagoon 2. The hardpack sediment in Aeration Lagoons 1 and 2 appear to have very similar physical 

characteristics based on the samples collected with the Auger. The upper portion of the hardpack sediment appears to 

be the same as the lower portion ofthe soft sediment, but is slightly thicker and generally contains a greater amount of 

silt. The lower portion of the hard pack sediment is generally described as grey or reddish-grey clay with varying 

amounts of sand and silt. It is presumed that this clay is actually the base of the lagoons. 

4.3.2 SEDIMENT CHARACTERISTICS- EVAPORATION POND 1 

The sediment encountered in Evaporation Pond 1 appears to have very similar physical characteristics to the soft 

sediment encountered in the aeration lagoons. Based on the measurements described in Section 4.2.2., sediment 

thicknesses ranged from 1.2 feet to 5.1 feet. However, it should be noted that ofthe 16locations that sediment was 

measured, only 5 of them had sediment thicknesses greater than 2 feet. As anticipated based on the March 

reconnaissance field event, only one distinct sediment layer was encountered. The sediment in Evaporation Pond 1 can 

generally be described as a black sludge that is fluid in the upper portions, has a silt content and thickness that increase 

with depth, and contains an organic odor throughout. Silt, and at some locations sand, are generally only noted in the 

lowest few inches of each location. Some green staining was also noted in several of the samples. 

4.4 INVESTIGATION DERIVED WASTE 

Excess sediment collected from the aeration lagoons and Evaporation Pond 1 was returned to the lagoons and pond 

from which it was collected. Wastes associated with sampling including personal protective equipment (PPE), rinse 

water from decontamination, and disposable sampling instruments were managed according to appropriate regulations 

by Gallup. 

-
Trib~ro 

H:\Projects\WestemRefining\CinizaRefinery\697 -019-001 \Finai\Aeration Lagoon RPT\200805 _ AerationLagoon _RPT. doc 4-5 



''I 

5.0 REGULATORY CRITERIA 

This investigation was internally driven in order to characterize and approximate the volume of sediment in each of the 

lagoons and pond. As such, no regulatory screening levels have been designated as the clean up criteria of the 

sediment. However, since the data obtained in this investigation may be utilized to determine appropriate disposal 

options for the sediment upon pond/lagoon closure, Trihydro included a comparison of the analytical results to the 

EPA's Maximum Concentration of Contaminants for the Toxicity Characteristic and NMED's Industrial Soil Screening 

Levels. These comparisons are illustrated on Table 2 and described in detail in Section 7.2. 

•• Tnbqdro 
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6.0 ANALYTICAL RESULTS 

Laboratory sampling analyses included diesel range organics (DRO)/gasoline range organics (GRO) by USEPA 

method 8015, semi-volatile organic compounds (SVOCs) by USEPA method 8270, volatile organic compounds 

(VOCs) by USEPA method 8260, RCRA metals by USEPA method 6010C, and mercury by USEPA Method 7471. 

The laboratory results are included as Appendix C. The sample data is summarized in Table 2. 

6.1 TOTAL PETROLEUM HYDROCARBONS (TPH) 

DRO was detected in each ofthe sediment samples at concentrations ranging from 7,200 mg/kg to 370,000 mg/kg. 

MRO was detected in 11 of the 28 samples analyzed at concentrations ranging from 25,000 mg/kg to 37,000 mg/kg and 

was detected in each body of water including both the soft sediment and the hard pack sediment samples in the aeration 

lagoons. GRO was detected in each Aeration Lagoon 1 sample (soft sediment and hardpack) and one Aeration Lagoon 

2 sample (soft sediment) at concentrations ranging from 150 mg/kg to 670 mg/kg. GRO was not detected in any ofthe 

Evaporation Pond 1 samples. The average total TPH concentration (DRO + MRO + GRO) for Aeration Lagoon 1, 

Aeration Lagoon 2, and Evaporation Pond 1 was 133,870 mg/kg, 193,343 mg/kg, and 164, 750 mg/kg, respectively. 

The average TPH concentrations were higher in the soft sediment samples than the hardpack sediment samples in both 

aeration lagoons. When comparing the average TPH concentrations of the soft sediment samples to the hardpack 

samples, the Aeration Lagoon 1 showed a 22 percent decrease and Aeration Lagoon 2 showed a 54 percent decrease. 

6.2 METALS 

The suite of metals for which the samples were analyzed consisted of arsenic, barium, cadmium, chromium, lead, 

mercury, selenium, and silver. Of these, arsenic, barium, cadmium, chromium, lead, and mercury were detected in 

each sample. Selenium and silver were not detected in any samples analyzed. Arsenic concentrations ranged from 3.2 

mg/kg to 47 mg/kg, barium concentrations ranged from 81 mg/kg to 500 mg/kg, cadmium concentrations ranged from 

0.12 mg/kg to 6.6 mg/kg, chromium concentrations ranged from 8.3 mg/kg to 60 mg/kg, lead concentrations ranged 

from 9.7 mg/kg to 220 mg/kg, and mercury concentrations ranged from 2.1 mg/kg to 18 mg/kg. The average total­

metal concentrations (arsenic+ barium+ cadmium+ chromium+ lead+ mercury) decreased in the direction of water 

flow: Aeration Lagoon 1 showed an average metal concentration of 398 mg/kg, Aeration Lagoon 2 showed an average 

metal concentration of 349 mg/kg, and Evaporation Pond 1 showed an average metal concentration of 313 mg/kg. In 

Aeration Lagoon 1, the average metal concentration was 45 percent higher in the hardpack sediment than it was in the 

-
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soft sediment. In Aeration Lagoon 2, the average metal concentration was 22 percent higher in the soft sediment than it 

was in the hardpack sediment. 

6.3 SEMI-VOLATILE ORGANIC COMPOUNDS 

Each sample was analyzed for a suite of69 SVOCs using USEPA method 8270C (see Appendix C). Of these 

constituents, the following compounds were detected in one or more of the lagoon and pond samples: 

benzo(a)anthracene, chrysene, fluorene, 2-methylnaphthalene, 3+4-methylnaphthalene, naphthalene, phenanthrene, 

phenol, and pyrene. The average total SVOC concentration (the sum of the above mentioned analytes) for Aeration 

Lagoon I, Aeration Lagoon 2, and Evaporation Pond 1 was 609 mg/kg, 4I8 mg/kg, and 5I9 mg/kg, respectively. The 

average SVOC concentrations of the soft sediment samples in Aeration Lagoon 1 and 2 were 32 percent and 66 percent 

higher than that of the hardpack sediment samples in the lagoons, respectively. 

6.4 VOLATILE ORGANIC COMPOUNDS 

Each sample was analyzed for a suite of 65 VOCs using USEP A method 8260B (see Appendix C). Of these 

constituents, the following compounds were detected in one or more of the lagoon/pond samples: benzene, toluene, 

ethylbenzene, MTBE, 1,2,4-trimethylbenzne, 1,3,5-trimethylbenzene, naphthalene, 1-methylnaphthalene, 2-

methylnaphthalene, carbon disulfide, isopropylbenzene, 4-isopropyltoluene, n-butylbenzene, n-propylbenzene, sec­

butylbenzene, and xylenes. The average total VOC concentrations (the sum of the above mentioned analytes) 

decreased in the direction of water flow. Aeration Lagoon 1 had an average total VOC concentration of I6I mg/kg, 

Aeration Lagoon 2 had an average total VOC concentration of 54 mg/kg, and Evaporation Pond I had an average total 

VOC concentration of 24 mg/kg. In Aeration Lagoon 1, the average total VOC concentration in the hardpack sediment 

was 3 percent higher than average total VOC concentrations in the soft sediment. In Aeration Lagoon 2, the average 

total VOC concentration was 68 percent higher in the soft sediment than it was in the hardpack sediment. 

6.5 QUALITY ASSURANCE/QUALITY CONTROL PROTOCOL 

Analytical data was validated through EPA Tier I and Tier 2 data validation standards. Analytical parameters, such as 

surrogate recoveries and duplicate sample analyses, were reviewed to verify the quality of data submitted. Laboratory 

data were also validated to verify that the samples were analyzed according to the specified USEP A Methods. Based 

on the Tier II data validation, qualifiers were added to the laboratory results due to high Matrix Spike (MS) and Matrix 

Spike Duplicate (MSD) results, high Relative Percent Difference (RPD)s, low surrogate recoveries, and severe matrix 
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interference. Results were flagged with a "J", indicating that the detection value is estimated, or with a "UJ", 

indicating that the reporting limit is estimated. No data was rejected based on the Tier II data validation. The 

analytical results are included as Appendix C and the data validations are included as Appendix D. Field QAQC 

measures included the collection of one blind duplicate per 20 samples collected, the collection of one MS and MSD 

sample set, and the collection of one equipment blank per day of sampling with non-disposable sampling equipment. 

.:Y Tnbqdro 
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7.0 CONCLUSIONS 

The purpose of this report was to describe the field activities implemented to determine approximate sediment volumes 

and to characterize the sediment for Aeration Lagoon 1, Aeration Lagoon 2, and Evaporation Pond 1. The conclusions 

of the investigation are discussed below. 

7.1 SEDIMENT VOLUMES 

Figure 1 illustrates the approximate dimensions of Aeration Lagoon 1, Aeration Lagoon 2, Evaporation Pond 1, and the 

sampling and measuring point locations. These dimensions and sediment measurements were used as input parameters 

in SurvCAD to approximate sediment volumes for each body of water. SurvCAD volume calculations are included as 

Appendix E. SurvCAD estimates approximately 1464 cubic yards of soft sediment and 229 cubic yards ofhardpack 

sediment have accumulated in Aeration Lagoon 1. SurvCAD estimates approximately 3404 cubic yards of soft 

sediment and 430 cubic yards ofhardpack sediment have accumulated in Aeration Lagoon 2. As mentioned in Section 

4.3.1, the distinction between the soft sediment and hardpack sediment in the aeration lagoons was not as evident as 

had been anticipated based on the March 2008 reconnaissance event. Because of this, for the purposes of disposal 

options, it may be easier to consider the entire sediment layer as one total volume for the lagoons. With this in mind, 

the total volume of sediments in Aeration Lagoons 1 and 2 are 1693 cubic yards and 3834 cubic yards, respectively. 

SurvCAD estimates that there is approximately 3178 cubic yards of sediment in Evaporation Pond 1. It should be 

noted that the above volume calculations are in-situ calculations and that the no expansion or compaction factors have 

been applied. If sediment removal is determined to be an appropriate option, appropriate factors should be applied. 

7.2 SEDIMENT CHARACTERIZATION 

Analytical results of the sediment samples are discussed in detail in Section 6 and summarized on Table 2 As 

previously mentioned, the data obtained during this investigation may be utilized to determine appropriate disposal 

options for the sediment in the evaporation pond and aeration lagoons. As such, Trihydro included a comparison of the 

analytical results to the EPA's Maximum Concentration of Contaminants for the Toxicity Characteristic and NMED's 

Industrial Soil Screening Levels. EPA's Maximum Concentrations of Contaminants for the Toxicity Characteristic 

may be found in CFR Title 40 Part 261- Identification and Listing of Hazardous Waste. These numbers are generated 

as screening levels for Toxicity Characteristic Leaching Procedure (TCLP) method 1311. The analysis performed on 

the sediment samples collected for this investigation were total constituent analysis, not TCLP. EPA does allow a total 

constituent analysis (as performed for Gallup's sediment samples) in lieu ofthe TCLP extraction. However, the results 
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of the total constituent analysis must be divided by twenty to be compared to the TCLP screening levels. The 

Maximum Concentrations of Contaminants for the Toxicity Characteristic listed of Table 2 of this report have been 

multiplied by 20 to adjust for the different analysis. Furthermore, the multiplier of 20 assumes that the samples were 

100% solid. 

As shown in Table 2, elevated concentrations of lead, mercury, arsenic, and benzo(a)anthracene were identified during 

this investigation. When compared to the Maximum Concentrations of Contaminants for the Toxicity Characteristic, 

the metals concentrations show the potential for the sediment to be characteristically hazardous. However, 

comparisons made should be considered estimates and the final characterization of the material should be determined 

during profiling. 

Twenty-six samples from various depths of the three bodies of water exceeded the screening adjusted Maximum 

Concentrations of Contaminants for the Toxicity Characteristic screening level for mercury. Three samples exceeded 

this screening level for lead. It should be noted that the three samples that exceeded the lead screening level were 

collected from the hardpack sediment of Aeration Lagoon I. 

NMED's Industrial Soil Screening Levels may be found on Table A-I ofNMED Soil Screening Levels. Ten samples 

exceeded the industrial soil screening level for arsenic, and one sample exceeded the industrial soil screening level for 

benzo(a)anthracene. The arsenic exceedences came from the soft sediment and hardpack sediment of Aeration Lagoon 

I, the soft sediment and hardpack of Aeration Lagoon 2, and sediment obtained from Evaporation Pond I. The 

benzo(a)antrhacene exceedence came from Evaporation Pond I. 

It is important to note that since this investigation was internally driven, no official screening standards have been set 

and that disposal methods should not be determined based on the above mentioned exceedences. If the sediment is to 

be shipped off-site for disposal, TCLP analysis will likely be required to make a hazardous/non-hazardous 

determination. 

-
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Measuring Point 

ALI-I 
ALI-2 
ALI-3 

ALI-4 
ALI-5 

ALI-A 
ALI-B 
ALI-C 
ALI-D 
All-E 

Measuring Point 

AL2-l 
AL2-2 
AL2-3 
AL2-4 
AL2-5 

AL2-A 
AL2-B 
AL2-C 
AL2-D 
AL2-E 

Measuring Point 

EPl-1 
EPl-2 
EPl-3 
EPI-4 
EPJ-5 
EPI-6 
EPJ-7 
EPI-8 

EPI-A 
EPl-B 
EPl-C 
EPJ-D 
EPl-E 
EPl-F 
EPI-G 
EPI-H 

TABLE 1. SEDIMENT DEPTH AND THICKNESS MEASUREMENTS, 
GALLUP REFINERY, WESTERN REFINING COMPANY, GALLUP, NEW MEXICO 

Aeration Lagoon 1 

Depth to Soft Sediment Soft Sediment Thickness Depth to Hard pack Hardpack Thickness Total Depth 
3.0 3.5 6.5 2.5 9.0 
1.0 3.5 None 0.0 4.5 
4.0 4.5 8.5 0.6 9.1 
1.0 5.3 6.3 1.2 7.5 
2.5 4.0 6.5 0.5 7.0 

0.5 4.2 None 0.0 4.7 
2.0 5.9 None 0.0 7.9 
5.0 3.2 8.2 0.4 8.6 
1.0 5.3 None 0.0 6.3 
0.5 4.5 None 0.0 5.0 

Aeration Lagoon 2 

Depth to Soft Sediment Soft Sediment Thickness Depth to Hard pack Hardpack Thickness Total Depth 
1.5 7.3 8.8 0.7 9.5 
2.0 7.5 None 0.0 9.5 
2.5 8.5 11.0 11 12.1 
1.5 8.0 9.5 0.8 10.3 
1.5 6.5 8.0 1.5 9.5 

1.5 8.2 9.7 0.8 10.5 
1.5 8.2 9.7 1.3 11.0 
2.0 8.0 10.0 0.5 10.5 
2.0 6.7 8.7 2.2 10.8 
4.0 5.8 9.8 0.7 10.5 

Evaporation Pond 1 

Depth to Soft Sediment Soft Sediment Thickness Depth to Hard pack Hard pack Thickness Total Depth 
5.5 2.2 None None 7.7 
9.7 1.3 None None 11.0 
7.9 1.7 None None 9.6 
7.8 1.5 None None 9.3 
11.4 1.3 None None 12.7 
4.3 1.5 None None 5.8 
6.8 1.2 None None 8.0 
5.3 1.7 None None 7.0 

10.0 1.6 None None 11.6 
6.0 2.1 None None 8.1 
7.5 4.3 None None 11.8 
7.3 5.1 None None 12.4 
5.1 1.5 None None 6.6 
6.9 1.8 None None 8.7 
8.0 3.2 None None 11.2 
6.0 1.6 None None 7.6 
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Total Sediment 
Thickness 

6.0 
3.5 
5.1 

6.5 
4.5 

4.2 
5.9 
3.6 
5.3 
4.5 

Total ~ediment 
Thickness 

8.0 
7.5 

9.6 
8.8 
8.0 

9.0 
9.5 
8.5 
8.8 
6.5 

ota 1 ~ediment 

Thickness 

2.2 
1.3 
1.7 
1.5 
1.3 
1.5 
1.2 
1.7 

1.6 
2.1 
4.3 
5.1 

1.5 
1.8 
3.2 
1.6 
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"Chromium VI screemng level used. 
-Elemental Mercury screening level used. 
Bold concentrations Indicate exceedence of EPA Maximum Concentration of Contaninants for the Toxicity Characteristic. 
:ln~~~-Mf~~~t~~~L)}j 
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TABLE 2. ANALYllCAL DATA SUMMARY, 
GALLUP REFINERY, WESTERN REFINING COMPANY, GALLUP, NEW MEXICO 
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INVESTIGATION PHOTOS 
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Sampling with hand auger at AL2-3 

Date: 4/8/2008 Direction: s Taken By: ss Date. 4/812008 

File: Job Number: 697-019-001 1 File : 

View of grey clay representative of bottom of aeration lagoons, taken from AL2-3. 

Date: 4/8/2008 Direction: N 

File: evap ponds 005.jpg 

PhotoArchive, 4-Snapshots Per Page 

Taken By: ss Date. 4/8!2008 

Job Number: 697-019-001 1 File· 006.jpg 

Western Refining Company Gallup Refinery 
Photograph Archive 

Extracting auger core from auger at AL2-3. 

Direction: w 

Filling AL2-3 sample jar. 

Direction: w 

Taken By: 

Job Number: 

Taken By: 

Job Number: 

ss 
697-019-001 

ss 
697-019-001 

Date Printed 5/30/2008 9:30:1 6 AM 



Hardpack sediment measurement instrument (3/4" graduated steel rod). Hard pack sediment measurement instrument (3/4" graduated steel rod) - zoom in. 

Date: 4/9/2008 Direction: E Taken By: ss Date: 4/9/2008 

File: Job Number: 697-01 9-001 1 File: 

Storm water run-off pipe - Evaporation Pond 1 

Date: 4/10/2008 

File: evap 

PhotoArchive, 4-Snapshots Per Page 

Direction: SE Taken By: 
Job Number: 

SS I Date: 4/10/2008 

697-01 9-001 File: evap ponds 010.JP9 

Western Refining Company Gallup Refinery 
Photograph Archive 

Direction: E Taken By: ss 
697-019-001 

Overflow drain - Evaporation Pond 1 

Direction: sw Taken By: 
Job Number: 

ss 
697-019-001 

Date Printed 5/30/2008 9:30:18 AM 



Date: 

File: 

Date: 4/10/2008 Direction : 

File: evap ponds 013.jpg 

PhotoArchive, 4-Snapshots Per Page 

w Taken By: 
Job Number: 

Western Refining Company Gallup Refinery 
Photograph Archive 

Direction: w Taken By: 
Job Number: 

• 

ss 
697-019-001 

Date Printed 5/30/2008 9:30:1 9 AM 



AL 1 pipe- API separator water section overflow. AL 1 pipes - (left- pilot travel ctr effluent) (middle -benzene stripper outlet) (right low point 
drain). 

Date: 4/10/2008 

File: evap ponds 015.jpg 

Date: 4/10/2008 

File: 

PhotoArchive, 4-Snapshots Per Page 

Direction: E Taken By: ss Date: 4/10/2008 

Job Number: 697-019-001 1 File: evap ponds 016.jpg 

Direction: NE Taken By: 
Job Number: 

ss 
697-019-001 

AL2 pipes -(all -water from AL 1 to AL2). AL2 pipe- flow from AL2 to EVP 1 + overflow. 

Direction: NE SS I Date: 4/10/2008 

697-019-001 Fife: evap ponds 018.jpg 

Taken By: 
Job Number: 

Western Refining Company Gallup Refinery 
Photograph Archive 

Direction: N Taken By: 
Job Number: 

ss 
697-019-001 

Date Printed 5/30/2008 9:30:21 AM 



1-

Date: 4/10/2008 4/10/2008 

File: 

AL 1-1 sample in auger core displaying grey clay characteristic of the bottom of both 
lagoons. 

Date: 4/1 0/2008 Direction: N/A 

File: evap ponds 021.jpg 

PhotoArchive, 4-Snapshots Per Page 

Taken By: ss Date: 4/10/2008 

Job Number: 697-019-001 1 File: evap ponds 022.jpg 

Western Refining Company Gallup Refinery 
Photograph Archive 

Direction: NE 

Direction: N/A 

Taken By: 

Job Number: 

Taken By: 

Job Number: 

ss 
697-019-001 

Date Printed 5/30/2008 9:30:23 AM 



AL 1-1 black silty sludge characteristic of the lower portion of most HP samples. AL 1-1 showing the fibrous roots and green staining. 

Date: 4/10/2008 Direction: N/A Taken By: SS Date: 4/10/2008 Direction: N/A Taken By: SS 

File: evap ponds 023.jpg Job Number: 697-01 9-001 File: evap ponds 024.jpg Job Number: 697-0L __ . 

AL 1-1 HP extracted onto plastic sheeting showing the difference between the clay and the 
sludge. 

Date: 4/10/2008 

File: evap ponds 

PhotoArchive, 4·Snapshots Per Page 

Direction: N/A Taken By: 

Job Number: 

ss 
697-01 9-001 

Western Refining Company Gallup Refinery 
Photograph Archive Date Printed 5/30/2008 9:30:24 AM 
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''I 

Sediment Sampling Field Form 

Project Name: Gallup Refine~ Sample Media: 

Sample ID: AL1-1 Sample Date: 

Location: Aeration La!i!oon 1 Sample time SS: 

Samplers: GPfSM Sample Time HP: 

Weather: Cold, windy Photo Numbers: 

SamJ:!le DescriJ:!tion 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Au!i!er (HP), sediment sampler (SS) 

4.5'- 5' 

5.3'- 5.7' 

Sediment 

4/10/2008 

1710 

1525 

23-27 

SoftSediment: ______________________________________________________________________________ ___ 

3.5'- 4.2' Black sludge, fluid, organic odor. 

4.2' to 5' Black sludge, silty, green staining, soft, organic odor. 

Note: upper portion of SS lost upon extraction -very fluid. 

Hard Pack Sediment: 4.8' to 5.7' Refusal at 5.7'. 

4.8' to 5.3' Black sludge, siHy, abundant fibrous roots, some green stainin!;!. very soft, organic odor. 

5.3' to 5. 7' Grey clay, some siltffine sand, green staining, soft, plastic, slight organic odor. 

Comments: Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities, soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 

H:\Projects\WestemRefining\CinizaRefinery\697 -019-001\Finai'Aeration Lagoon RPT\Appendix B Sediment Sample Forms'AL 1 \sediment sample AL 1-1 1 of 1 



Sediment Sampling Field Form 

Project Name: Gallup Refine!J: Sample Media: 

Sample ID: AL1-2 

Location: See maE! 

Samplers: GP/SM 

Weather: Cold, windy 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Sample Date: 

Sample Time SS: 

Sample Time HP: 

Photo Numbers: 

SamRle DescriRtion 

Auger (HP), sediment sampler (SS) 

2' to2.5' 

2.7' to 3.3' 

Sediment 

4/10/2008 

1725 

1622 

None 

SoftSediment: -------------------------------------------------------------------------------
0'- 1' Black sludge, fluid, flows under own weight, very soft, organic odor. 

1' - 2.5' SAA, green staining, trace silt, thicker than above, stays intact under own weight. 

2.5' - 3.5' SAA, silty. 

Hard Pack Sediment 

2. 7' - 3.3' Black sludge, silty, very soft, organic odor, stays intact under own weight, consistency thickens with depth. 

3.3' - 3.5' Grey clay, silty, some sand, soft, plastic, organic odor. 

Comments: Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities, soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 

H:\Projects\WestemRefining\CinizaRefinery\697-019-001\Finai\Aeration Lagoon RPT\Appendix B Sediment Sample Forms\AL 1 \sediment sample AL 1-2 1 Of 1 
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Sediment Sampling Field Form 

Project Name: Gallup Refinery Sample Media: 

Sample ID: AL1-3 

Location: See map 

Samplers: GP/SM 

Weather: Cold, windy 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Sample Date: 

Sample Time SS: 

Sample Time HP: 

Photo Numbers: 

Samnle Descrintion 

Auger (HP), sediment sampler (SS) 

3'-3.5' 

3.5'-4' 

Sediment 

4/10/2008 

1735 

1445 

22 

Soft Sediment:--------------------------------------

0' -1' Black sludge, fluid, flows under own weight, organic odor. 

1' - 4' Black sludge, trace silt, slight green staining, very soft, barely intact under own weight, thicker w/depth, organic odor. 

Hard Pack Sediment: 3.5'- 4.3'. Refusal at 4.3'. 

3.5'- 4' Soupy black sludge, trace of fines, organic odor, somewhat fluid, very soft. 

4'- 4.3' Grey clay, some silt/fine sand, soft, plastic, organic odor. 

Comments: Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities, soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest Interval able to be collected with the hand auger. 

H:\Projects\WesternRefining\CinizaRefinery\697-019-001\Finai\Aemtion Lagoon RPT\Appendix B Sediment Sample Forms\AL 1\sediment sample AL 1-3 1 of 1 



Sediment Sampling Field Form 

Project Name: Galluf:! RefinerY Sample Media: 

SampleiD: AL1-4 

Location: See rna~ 

Samplers: GP/SM 

Weather: Cold, windy 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Soft Sediment: 

Sample Date: 

Sample Time SS: 

Sample Time HP: 

Photo Numbers: 

Samnle Descrintion 

Auger (HP), sediment sampler (SS) 

5.3'- 5.8' 

4.8'- 5.3' 

Sediment 

4/10/2008 

1755 

1050 

None 

5.3'- 6.5' Black silty sludge, intact under own weight, some roots, slight green tint, thicker w/depth, organic odor. 

Note: upper portion of SS lost during extraction, ve(Y fluid. 

HaroPackSed~i~m~e~n~t ____ 4~.6~·--~5~.4~'~R~e~fu~s~a~l~a~t~5.~4~'·-------------------------------------------------
4.6'- 4.8' Black sludge, soupY, fluid, ammonia/organic odor, very soft. 

4.8' - 5.3' SAA, thicker, slight green tint 

5.3' - 5.4' Grey clay, soft, some sand/silt, plastic, same odor as above. 

Comments: Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities, soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 

H:\Projects\WesternRefining\CinizaRefinery\697 -019-001\Rnai\Aeration Lagoon RPT\Appendix B Sediment Sample Forms\AL 1\sediment sample AL 1-4 1 of 1 
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Sediment Sampling Field Form 

Project Name: Gallu2 Refine!}: Sample Media: 

Sample ID: AL1-5 

Location: See map 

Samplers: GP/SM 

Weather: Cold, windy 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Sample Date: 

Sample Time SS: 

Sample Time HP: 

Photo Numbers: 

Sam(!le Descri(!tion 

Auger (HP), sediment sam21er (SS) 

0.5'- 1' 

3'- 3.7' 

Sediment 

4/10/2008 

800 

1020 

None 

SoftSediment: -----------------------------------------------------------------------------------
0'- 3' Black silty sludge, stays intact under own weight, light green tint, very soft, some roots, organic odor. 

Hard Pack Sediment: 3'- 3.8' Refusal at 3.8'. 

3'- 3.7' Black sludge, stays intact under own weight, very soft, slight green tint, slight ammonia/organic odor. 

3.7'- 3.8' Ugh! grey clay. some fine sand, soft, plastic, same ammonia/organic odor. 

Comments: Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sam2ling activities, soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 
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Sediment Sampling Field Form 

Project Name: Gallup Refinery Sample Media: 

Sample ID: AL2-1 

Location: See map 

Samplers: GP/SM 

Weather: Cold. breezy 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Sample Date: 

Sample Time SS: 

Sample Time HP: 

Photo Numbers: 

Sample Description 

Auger (HP), sediment sampler (SS) 

5.5'- 6.5' 

7'- 7.8' 

Sediment 

4/8/2008 - 4/9/2008 

1 01 0 4/9/2008 

11 05 418/2008 

None 

SoftSediment: -------------------------------------------------------------------------------
0'- 1.5' Black sludge, soupy, fluid, organic odor. 

1.5'- 6.5' Black sludge, much thicker, light green tint, soft, horse manure odor, plastic, fibrous roots, organic material, fibrous. 

Hard Pack Sediment: 

7'- 7.8' Black sludge, silty, some clay, roots (fuzzy), slight ammonia odor, soft, plastic. 

Comments: Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities. soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 
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Sediment Sampling Field Form 

Project Name: Gallu!!Refi~ Sample Media: Sediment 

Sample ID: AL2-2 Sample Date: 4/8/2008 

Location: Seema~ Sample Time SS: 1555 

Samplers: GP/SM Sample Time HP: 1515 

Weather: Cold, light wind Photo Numbers: 3-6 

Samnle Descrintion 

Sampling Equipment: Auger (HPJ, sediment sampler (SS) 

Sample Depth SS: 4'- 5' 

Sample Depth HP: 6.4'- 6.8' 

Sample Description: 

Soft Sediment:-------------------------------------

0'· 6' Black sludge, soupY, thicker towards bottom (-2'- 61, slight organic odor, not ammonia. 

Hard Pack Sediment: 6.4'- 7.3' Refusal at 7.3'. 

6.4'- 6.8' Blac.k sludge, very soft, soupy, some roots, slight odor, fluid, trace of green throughout. 

6.8'- 7.3' Grey clay, some silt-fine sand, soft, plastic, trace gravel, roots, no odor, red in lowest inch. 

Comments: BD-1 collected at 4' - 5' 

Auger became stuck in mud at 7.3'. Had to pull out with truck. Bent auger extension, sample from 6.4'- 7.3' retrieved. 

Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities, soft sediment was defined as the dee~est interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 
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Sediment Sampling Field Form 

Project Name: Gallup Refinery Sample Media: 

Sample ID: AL2-3 Sample Date: 

Location: See map Sample Time .SS: 

Samplers: GP/SM Sample Time HP: 

Weather: Warm, breezy Photo Numbers: 

Sample Description 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Auger (HP}, sediment sampler (SS) 

0' -1' 

8.8'- 9.4' 

Sediment 

4/812008 - 4/912008 

1 000 (4/912008) 

1215 (4/812008) 

3 

SoftSediment ______________________________________________________________________ ~--------

0'- 5.5' Black sludge, very soft, fluid, thicker with depth, organic odor, plastic, trace roots throughout. 

Hard Pack Sediment: 8.8' - 9.6' Refusal at 9.6'. 

8.8'- 9.4' Black silty sludge, somewhat soupy, slight ammonia odor, very soft, plastic. 

9.4'- 9.6' Grey clay, some silt and fine sand, medium soft, plastic. 

Comments: MSIMSD were collected at this location from 0' - 1'. Auger was very difficult to pull. 

Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities, soft sediment was defined as the deepest Interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 
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'I 

Sediment Sampling Field Form 

Project Name: Gallup Refinery Sample Media: 

Sample ID: AL2-4 

Location: See map 

Samplers: GPISM 

Weather: Cool, breezy 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Sample Date: 

Sample Time SS: 

Sample ~ime HP: 

Photo Numbers: 

Sample Description 

Auger (HP), sediment sampler (SS) 

2.5'- 3.5' 

8'- 8.8' 

Sediment 

418/2008 - 4/9/2008 

1 025 { 41912008) 

1 015 (41812008) 

12-15 

SoftSediment ________________________________________________________________________ ~------

0'- 1.5' Black sludge, very fluid, very soft, organic odor. 

1.5'- 6.5' Black sludge, soft, but slightly thicker than other AL2 locations, organic odor, plastic. 

Hard Pack Sediment 

8' - 8.8' Black sludge w/some silt, soft, plastic, ammonia odor, some fibrous roots. 

Comments: BD-2 collected at 2.5'- 3.5'. 

Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel pipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities, soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 
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Sediment Sampling Field Form 

Project Name: Gallu~ Refine!): Sample Media: 

Sample ID: AL2-5 

Location: See ma~ 

Samplers: GP/SM 

Weather: Cold, windy 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Sample Date: 

Sample Time SS: 

Sample Time HP: 

Photo Numbers: 

Sam~le Descri~tion 

Auger (HP), sediment sampler (SS) 

o· -1' 

7.2'- 7.8' 

Sediment 

419/2008 

940 

820 

None 

SoftSediment: -------------------------------------------------------------------------------
0'-1.5' Black sludge, very soft, fluid, organic odor. Lower 5' of soft sediment lost during retrieval. 

Hard Pack Sediment: 

7.2'- 7.8' Black sludge, trace fines, slight odor, very soft, plastic. 

7.8'- 8' Reddish-grey clay, sandy, fine grained, soft, plastic, no odor. 

Comments: Soft sediment and hard-pack measurements used for volume calculations were collected with 

the graduated PVC and steel ~ipes as described in the report. The descriptions above were taken during sediment sampling. 

During sampling activities. soft sediment was defined as the deepest interval that was able to be collected with the sediment 

sampler and hard-pack sediment was defined as the deepest interval able to be collected with the hand auger. 

H:\Projects\WesternRefining\CinizaRefrnery\697-019-001\FinaJIAeration Lagoon RPT\Appendix B Sediment Sample Forms\AL21sediment sample AL2-5 1 of 1 



Sediment Sampling Field Form 

Project Name: Gallup Refinery Sample Media: Sediment 

Sample ID: EP1-1 Sample Date: 4/912008 

Location: See map Sample Time SS: 1825 

Samplers: GP/SM Sample Time HP: X 

Weather: Cold, windy Photo Numbers: None 

Samnle Descriution 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.8'- 1.3' 

Sample Depth HP: X 

Sample Description: 

SoftSediment: ---------------------------------------------------------------------------------
0' - 0.8' Soupy black sludge, flows under own weight, sllght green tint, strong manure smell, too soupy to sample. 

0.8' - 1.6' Black sludge, thicker than above, still soupy, very soft, strong manure odor, almost fluid, green tint. 

1.6'- 2.2' Black sludge, thicker than above, soft, clayey, less odor, no green, some silt/sand in lowest 2". 

Hard Pack Sediment: 

None. 

Comments: 

There was no hard-pack detected in Evaporation Pond 1. Sediment measurements were collected with a graduated 

steel pole. 
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-....._ .., 
..,.. . Sediment Sampling Field Form 

T~~R~O~dro 

Project Name: Gallup Refine!)! Sample Media: Sediment 

Sample ID: EP1-2 Sample Date: 4/9/2008 

Location: See mat! Sample iime SS: 1845 

Samplers: GP/SM Sample Time HP: X 

Weather: Cold, breezy Photo Numbers: None 

Sam~le Descriution 

Sampling Equipment: Sediment sampler 

Sample Depth SS: ..::0~.8;...' -_1:..:.;.3::....' _____ _ 

Sample Depth HP: .;;.X;.._ _______ _ 

Sample Description: 

SoftSediment: ______________________________________________________________________________ ___ 

0' - 0.8' Soupy black sludge, too thin to sample, flows under own weight, slight organic odor. 

0.8'- 1.6' Black sludge, thicker than above, stays intact under own weight, some roots, slight odor, 

trace clayey, silty sand in lower 2", very soft. 

Hard Pack Sediment: 

None 

Comments: 

There was no hard-pack detected In Evaporation Pond 1. Sediment measurements were collected with a graduated 

steer pole. 
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'il 

Sediment Sampling Field Form 

Project Name: Gallup Refine~ Sample Media: Sediment 

Sample ID: EP1-3 Sample Date: 419/2008 

Location: See map Sample Time SS: 1815 

Samplers: GP/SM Sam'ple Time HP: X 

Weather: Cold, very windy Photo Numbers: None 

Samule Descril!tion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 1.2'- 1.7' 

Sample Depth HP: X 

Sample Description: 

SoftSediment: ______________________________________________________________________________ ___ 

0' - 1.2' Soupy black sludge, fluid, organic odor. slightly thicker w/depth, flows under own weight 

1.2'- 1. 7' Black sludge, thicker than above, cohesive, remains intact under own weight, very soft, slightly clayey, organic odor, 

sandy & silty in lowest inch. 

Hard Pack Sediment: 

None. 

Comments: 

There was no hard-pack detected in Evaporation Pond 1. Sediment measurements were collected with a graduated 

steel pole. 
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'I 

Sediment Sampling Field Form 

Project Name: Ga!lu p Refine!:! Sample Media: Sediment 

Sample 10: EP1-4 Sample Date: 4/9/2008 

Location: See map Sample Time SS: 1800 

Samplers: GP/SM Sam'ple Time HP: X 

Weather: Cold, windy Photo Numbers: None 

Sam~le Descri~tion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.8'. 1.3' 

Sample Depth HP: X 

Sample Description: 

SoftSediment: ---------------------------------------------------------------------------------
0'- 0.7' Soupy black sludge, fluid, too fluid in sample, organic odor, very soft. 

0. 7' - 1.3' Black sludge, very soft, cohesive, organic odor, slightly clayey. 

1.3' - 1.5' SAA, some silt, sand, and gravel. 

Hard Pack Sediment: 

None 

Comments: 

There was no hard-pack detected in Evaporation Pond 1. Sediment measurements were collected with a graduated 

steel pole. 
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Sediment Sampling Field Form 

Project Name: Gallup Refine!X Sample Media: Sediment 

Sample ID: EP1-5 Sample Date: 4/9/2008 

Location: See map Sample Time SS: 1745 

Samplers: GP/SM Sair!'ple Time HP: X 

Weather: Cold, windy Photo Numbers: None 

Samule Descri);!tion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.8' -1.3' 

Sample Depth HP: X 

Sample Description: 

SoftSediment: ______________________________________________________________________________ ___ 

0'- 0.3' Black sludge, soupy, fluid, organic odor, ve!X soft. 

0.3'- 1.3' Black sludge, thicker, cohesive, organic odor, ve!X soft, slightly clayey. 

Hard Pack Sediment 

None 

Comments: 

There was no hard-pack detected in Evaporation Pond 1. Sediment measurements were collected with a graduated 

steel pole. 
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Sediment Sampling Field Form 

Project Name: Gallup Refinery Sample Media: Sediment 

SampleiD: EP1-6 Sample Date: 4/912008 

Location: See map Sample Time SS: 1510 

Samplers: GP/SM Sample Time HP: X 

Weather. Cold, windy Photo Numbers: None 

Samnle Descri,l!tion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.5'- 1.0' 

Sample Depth HP: X 

Sample Description: 

SoftSediment: ______________________________________________________________________________ ___ 

0'- 0.5' Soupy black sludge, very thin, too thin to sample, fluid, slight organic odor. 

0.5' - 1.3' Soupy black sludge, slightly thicker than above, still flows under own weight, just thick enough to sample, 

slight organic odor. 

1.3'- 1.5' Black sludge, clayey, silty, some tine sand, stays intact under own weight, soft, plastic, slight organic odor. 

Hard Pack Sediment: 

None 

Comments: 

There was no hard-pack detected in Evaporation Pond 1. Sediment measurements were collected with a graduated 

steel pole. 
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Sediment Sampling Field Form 

Project Name: Gallue Refine!X Sample Media: Sediment 

Sample ID: EP1-7 Sample Date: 4/912008 

Location: See map Sample Time SS: 1935 

Samplers: GP/SM Sample Time HP: X 

Weather: Cold, very windy Photo Numbers: None 

Samule Descri[!tion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.7'- 1.2' 

Sample Depth HP: X 

Sample Description: 

Soft Sediment:-------------------------------------------------------------------------------------
0'- 0.7' Extremely soupy black sludge, very fluid, too thin to sample, slight organic odor. 

0.7'- 1.2' Soupy black sludge, flows under own weight, slightly thicker than above, slight organic odor, no fines or sand. 

Hard Pack Sediment: 

None 

Comments: May have lost a few inches out of core on retrieval. 

There was no hard-pack detected in Evaporation Pond 1. Sediment measurements were collected with a graduated 

steel pole. 
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Sediment Sampling Field Form 

Project Name: Gallup Refine!X Sample Media: Sediment 

Sample ID: EP1-8 Sample Date: 4/9/2008 

Location: See map Sample Time SS: 1917 

Samplers: GP/SM Sam'ple Time HP: X 

Weather. Cold, ve!X windy Photo Numbers: None 

Samnle Descri[!tion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 1.2' -1.7' 

Sample Depth HP: X 

Sample Description: 

SoftSediment: ______________________________________________________________________________ ___ 

0' - 0.8' Soupy black sludge, ve!X thin, flows readily under own weight, too thin to sample, slight organic odor. 

0.8'- 1. 7' Soupy black sludge, slightly thicker than above, still flows under own weight, no fines or sand in lower portions 

as with most other EP1 samples, slight organic odor. 

Hard Pack Sediment: 

None 

Comments: 

There was no hard-pack detected in Evaporation Pond 1. Sediment measurements were collected with a graduated 

steel pole. 
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COVER LETTER 

Tuesday, Arwil 29, 2008 

Regina Allen 
Western Refining Southwest, Gallup 
Rt. j Box 7 
Gallup, NM 87301 

TEL: (505) 722-3833 

FAX (505) 722-0210 

RE: Evaporation Pond/ Aeration Lagoon 

Dear Regina Allen: 
Order No.: 0804138 

Hall Environmental Analysis Laboratory, Inc. received 34 sample(s) on 411 1/2008 for the 

analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Rep011ing limits are determined by EPA methodology. No determination of 

compounds below these (denoted by the ND or< sign) has been made. 

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

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDu!lie, Laboratory Manager 

NM Lab # NM9425 
AZ license# AZ0682 
ORELAP Lab# NMlOOOOi 

4901 Hawkins NE • Suite D • Albuquerque, NM 871 OS 
505.345.3975 • Fax 505.345.4107 

www. hallenvironmental. com 



Hall Environmental Analvsis Laboratorv. Inc. Date: 29-Apr-08 

========~============~~===-=== 

CLIENT: 

Project: 

Lab Order: 

Western Refining Southwest, Gallup 

Evaporation Pond/Aeration Lagoon 

0804138 
CASE NARRATIVE 

11S11 flags denote that the surrogate was not recoverable, or low, due to sample dilution and/or matrix 

interferences. 
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''I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup Client Sample JD: EP l-3 

Lab Order: 0804138 Collection Date: 4/9f2008 6: 15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-01 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SC~ 

Diesel Range Organics (ORO) 110000 5000 mg/Kg 50 4/1612008 9:43:15 PM 

Motor 011 Range Organics (MRO) NO 25000 mg/Kg 50 4116/2008 9:43:15 PM 

Surr: DNOP 0 61.7-135 s %REC 50 4/16f2008 9:43:15 PM 

EPA METHOD 8016B: GASOLINE RANGE Analyst NSB 

Gasoline Range Organics (GRO) ND 100 mgiKg 20 411812008 4:08:55 AM 

Surr: BFB 100 84-138 %REC 20 4/1812008 4:08:55 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 5.1 Hi mg/Kg 50 4/16/2008 4:31:44 PM 

EPA METHOD 60108: SOIL METALS Analyst NMO 

Arsenio 6.5 2.5 mg/Kg 4/16/2008 8:17:06 AM 

Barium 220 1.0 mg/Kg 10 4/16/2006 9:24:16 AM 

Cadmium 0.43 0.10 mg/Kg 1 4/16/2006 8:17:06 AM 

Chromium 13 0.30 mgJKg 4116/2006 8:17:06 AM 

Lead 15 0.25 mg/Kg 1 4116/2008 8:17:06 AM 

Selenium ND 25 mg/Kg 10 4/16/2008 9:24; 16 AM 

Silver ND 0.25 mg/Kg 411612008 8:17:06 AM 

EPA METHOD 8270C: SEMIVOLAT1LES Analyst: JDC 

Aoenaphlhene ND 30 mg/Kg 4117!2008 

Acenaphlllylene ND 30 mg/Kg 4/17f2006 

Aniline NO 30 mg/Kg 4117(2008 

Anthracene NO 30 mg/Kg 4/17/2008 

Azobenz.ene NO 30 mgiKg 4/1712008 

Benz(a)anthracene ND 30 mg/Kg 4117(2008 

Benzo(a}pyrene ND 30 mgiKg 4/17/2008 

Benzo(b)fluoranthene NO 30 mg/Kg 411712008 

Benz.o(g,h, i)perylene NO 75 mg/Kg 4/1712008 

Benz.o{k)fluoranlhene ND 30 mg/Kg 4/17/2008 

Benzoic acid NO 50 mg/Kg 4/1112008 

Benzyl alcohol NO 30 mg/K.g 4117/2008 

Bis(2-chloroelhoxy)methane ND 30 mg/Kg 4/1712008 

Bis(2-chlnroethyl)ether NO 30 mg/Kg 4/17/2006 

Bis(2-chlorolsopropyOather ND 30 mg!Kg 4/17/2008 

Bls(2-etl'lylhexyl)ph!halate NO 75 mg/Kg 411712008 

4-Bromophen.yl phenyl ether ND 30 mg/KQ 4/1712008 

Butyl benzyl phthalate NO 30 mg/Kg 4/17/2008 

Carbazole ND 30 mg/Kg 4/1712008 

4-Chloro-3-methylphenol ND 75 mg/Kg 411712008 

4-Chloroan.illne ND 75 mg/Kg 411712008 

Quafiners: • Value l:)(cecds Maximum Contaminant Level B Analyte detc:ck:d in the associ11tcd Method Blank 

E Value above qu11ntitation range H Holding times for preparation or analysia exceeded 

Analyte d~:tected below quantitation limits MCL Maximum Cont~minant Level 

ND Not Detected at die Reporting Limit RL ReiJ(Irting Limit 

s Spike recoYery outside Rce<:pted rerovery limits 
Page 1 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-
CLIIi:NT: Western Refining Southwest, Gallup Client Sample ID: EP 1-3 

Lab Order: 0804138 Collection Date: 4/9/2008 6: 15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 41llf2008 

Lab ID: 0804138-01 Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chloronaphlhalene NO 36 mg/Kg 4/17/2008 

2-Chlorophenol NO 30 mg/Kg 4/1712008 

4-Chlorophenyl phenyl ether ND 30 mg!Kg 4/1712008 

Chryaene ND 30 mg/Kg 4/1712008 

DI-n-bUtyl phthalate ND 75 mgrKg 4/17/2006 

Di-n-octyl phthalate ND 30 mg!Kg 4117/2008 

Dlbenz(a ,h)antl1racene NO 30 mg!Kg 4/17/2008 

Dibenzofuran NO 30 mg!Kg 4/1712008 

1 ,2·Dichlorobenzene ND 30 mg!Kg 4/17/2008 

1 ,3-Dichlorobenzene NO 30 mg!Kg 4/17/2008 

1 ,4-Dichlorobonzene ND 30 mg/Kg 411712008 

3,3"-Dichlorr.lbenzidine NO 38 mg/Kg 4/17/2008 

Oiethyl phthalate NO 30 mg/Kg 411712008 

Dimethyl phthalate NO 30 mg/Kg 4117/2008 

2 ,4-Dichlorophenol NO 30 mgiKg 4117/2006 

2,4-Dimethylphenol ND 45 mg!Kg 4/17/2008 

4,6-lilinitro-2-methylphenol ND 75 mg/Kg 4/1712006 

2,4·Dinitrophenol NO 75 mg/Kg 4/1712008 

2.,4-Dinitrotoluene ND 75 mg!Kg 4117/2008 

2,6-Dinltrotoluene ND 75 mg!Kg 4/17/2008 

Fluoranthene NO 38 mgiKg 4/17120()8 

Fluorene 47 30 mgiKg 4/1712006 

Hexachlorobem:ene NO 30 mg!Kg 1 4/1712008 

Hexacnlorobutadiene NO 30 mg!Kg 1 411712008 

Hexachlorocyclopentadiene NO 30 mg/Kg 4/1712008 

Hexachloroethane NO 30 mg/Kg 4/17/2008 

lndeno(1 ,2,3-cd)pyrena NO 36 mgtKg 1 4!17/2006 

fsophorone NO 75 mg/Kg 1 411712008 

2-Melhytnaphthalene 140 38 mg/Kg 4/17!2008 

2-Melhylphenol ND 75 mg!Kg 4/17f2008 

::H-4-Methylphenol 60 30 mg/Kg 4117{2008 

N-Nitrosodi-n-propylamine NO 30 mg!Kg 4/17/2008 

N-Nitrosodiphanylamine NO 30 mgfl<g 4/17/2008 

Naphthalene NO 30 mg/Kg 4117/2008 

2-Nitroanlli ne NO 30 mg!Kg 4/17/2008 

3-Nitroanill ne NO 30 mgtKg 4/1712008 

4-Nitroaniline ND 38 mg/Kg 411712008 

Nitrobenzene NO 75 mg/Kg 411712008 

2-Nitrophanol NO 30 mg!Kg 4117/2008 

4-Nitrophenol NO 30 mg!Kg 4{17/2008 

Pentachlorophenol ND 50 mg/Kg 4/17/2008 

Phenanthrene 130 30 mg!Kg 4/17/2008 

··---·· ------- ---···---
Qualinm: • Value exceeds Maximum Contamin"nt Level B An8!yte ootocted In !h~ associated Method Blank 

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

J Analyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Derectcd at tbe Reporting Limit RL Rcporling Limit 

s Spike recovery Ollis ide acocpted recovery limits 
Page 2 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

----........ ··-----------__________________ .,. ___ . 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-01 

Analyses Result 

EPA M~THOO 8270C: SEMIVOLATILES 

Phenol ND 

Pyrene ND 

Pyridine NO 

1.2.4-Trichlorobe nzene NO 

2,4 ,5-Trichloropheno I NO 

2,4,6-TriChlorophenol NO 

Surr: 2,4,6-Tribromophenol 53.6 

Surr: 2-Fiuorobiphenyl 65.7 

Surr: 2·Fiuorophenol 86.3 

Surr: 4-Terphenyl-d14 41.9 

Su rr: Nitrobenzene-d5 81.0 

Surr: Pllenol-d5 70.0 

EPA METHOD 82608: VOLATILES 

Benzene ND 

Toluene 0.68 

Elhylbanzene NO 
Melhyl tart-butyl ether (MTBE) NO 
1,2,4-Trimethylbenzene 1.2 

1,3,5'T rlmethylbenzene NO 

1,2-Dichloroethane (EDC) ND 
1,2-Dibromoethene (EDB) ND 
Naphthillene 1.3 

1-Methylnephthalane 4.9 

2-Methyl~aphthalene 6.8 

Acetone NO 

Bromobenzene NO 

BromodichJoromethane NO 
Bromoform ND 

Bromometnane NO 

2-Butanone ND 

Carbon disulfide ND 

Carbon \elrachloride NO 

Chlorobenzene ND 

Chloroethane NO 

Chloroform ND 

Chloromethane NO 

2-Chlorotoluene ND 

4-Chlorotoluene NO 

cls-1,2-DCE ND 

cis-1,3-Dichloropropena ND 
1,2-Dibromo-3-chloropropane . NO 

Qualifiers: ~ Value exceeds Maximum Contaminant Levi:! 

E Value above quantiration range 

Analytc detected below quanlitation limit~ 

ND Not Detected ut the Reporting Limit 

PQL 

30 
30 
75 

30 
30 

30 

35.5-141 

30.4-126 

28.1-129 

34.6·151 

26.5-122 

37.6-118 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

:2.0 
2.0 

7.5 
0.50 

0.50 

0.50 

1.0 

5.0 
5.0. 
1.0 

0.60 

1.0 

0.50 
0.50 

050 

0.50 

050 

0.50 

1.0 

s Spike recovery outside Bccepted rc;.covery limits 

Client Sample ID: EPl-3 

Collection Date: 4/9/2008 6:15:00 PM 

Date Received: 4/11/2008 

Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: JOC 

mg/Kg 4/1712008 

mg/Kg 4/17/2008 

mg/Kg 4/1712008 

mgiKg 4/1712008 

mg/Kg 1 411712008 

mg/Kg 1 411712008 

%REG 411712008 

%REC 4/1712008 

%REC 4/1712008 

%REC 4/17/20()8 

%REC 4/1712008 

%REG 4/17/2008 

Analyst: SOH 

mg!Kg 10 4119120081:50:50 PM 

mg/Kg 10 4/1912008 1:50:50 PM 

m9/Kg 10 4/19/20081:50:50 PM 

mg/Kg 10 4/19/2008 1:50:50 PM 

mg/Kg 10 4!19/20081:50:50 PM 

mgl!<g 10 4{19/20081 :50:50 PM 

mg/Kt~ 10 4/19/2008 1:50:50 PM 

mg/Kg 10 4119/20081:50:50 PM 

mg!Kg 10 4/19/20081 :50 50 PM 

mgiKg 10 4/1912008 1:50:50 PM 

mg/Kg 10 4119/2008 1:50:50 PM 

mgtKg 1() 4/19/20081:50:50 PM 

mg/Kg 10 4/1912.0081:50:50 PM 

mg/Kg 10 4/19120081:50:50 PM 

m9fKg 10 4119/2008 1 :50:50 PM 

mg/Kg 10 4/19/2008 1 :50:50 PM 

mg/Kg 10 4119/20081:50:50 PM 

mg/Kg 10 4!1912006 1:50:50 PM 

mg/Kg 10 4/19120081:50:50 PM 

mg/Kg 10 4/1912008 1:50:50 PM 

mg/Kg 10 4/1912()081:!50:50 PM 

mg/Kg 10 4/19/2008 1:5():50 PM 

mg/Kg 10 4!19120081:50:50 PM 

mgfKg 10 4/19/2006 1 :50:50 PM 

mg/Kg 10 4/19/20061:50:50 PM 

mgiKg 10 4/19120081:50:50 PM 

mgiKg 10 4/19/20081:50:60 PM 

mg/Kg 1() 4/19!20081:50:50PM 

---~···---~--

B Analyte detected in tl\e associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCI.. Maximum Contllminant Level 

RL Reporting Lim it 
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I !I 

Hall Environmental An~lysis Laboratory, Inc. 

CLIENT: Westem Refming Southwest, Gallup Client Sample ID: EP 1·3 

Lab Order: 0804138 Collection Date: 4/9/2008 6:15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 9&04138-01 Matrix: SOIL 

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

EPA METHOD 82608: VOlATILES Analyst BDH 

Dlbromochloromethane ND 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

Oll:lromomethane ND 1.0 mg/Kg 10 4/19/2008 1 :50:50 PM 

1,2-Dichlorobenzene NO 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

1,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 1 :50:50 PM 

1,4-Dichlorobenzene ND 0.50 mg/Kg 10 4/1912008 1 :50:50 PM 

Dlchlorocllnuoromathane ND 0.60 mgll<g 10 4/19/2008 1:50:50 PM 

1, 1-Dichloroetha ne ND 1.0 mg!Kg 10 4/19120061:50;50 PM 

1,1-Dichloroethene NO 0.50 mgiKg 10 4/19120061:50:50 PM 

1,2-Dichtoropropane ND 0.50 mg/Kg 10 4/1912008 1 :50:50 PM 

1,3-Dichloropropane ND 050 mg/Kg 10 4/19120081:50:50 PM 

2,2-Dichloropropane ND 1.0 mg/Kg 10 4119/2008 1:50:50 PM 

1, 1-Dichloropropene NO 1.0 mg/Kg 10 4119/20081:50:50 PM 

Hexachlorobuladiene ND 1.0 mg/Kg 10 4119120081:50:50 PM 

2-Hexanone ND 5.0 mg/Kg 10 411912006 1:50:50 PM 

lsopropylbenzene ND 0.50 mg/Kg 10 4/19/20081:50:50 PM 

4-lsopropyltoluene NO 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

4-Mathyl-2-pentanone ND 5.0 mgtKg 10 411912008 1 :50:50 PM 

Melhyle ne Chloride NO 1.5 mg/Kg 10 4/19/2008 1:50:50 PM 

n-Butylbenzene NO 0.50 my/Kg 10 4/1912008 1 :50:50 PM 

n-Propylbanzene ND 0.50 mg/Kg 10 4!1912006 1:50:50 PM 

sev-Butylbenzene NO 0.50 mgiKg 10 4/1912008 1:50:50 PM 

Styrene ND 0.50 mg!Kg 10 4/19/2008 1:50:50 PM 

lert-Butylbem:ene NO 0.50 mg/Kg 10 4119/2008 1:50:50 PM 

1, 1,1,2-Tetracllloroelhane ND 0.50 mg/Kg 10 4/1912008 1 :50:50 PM 

1,1,2,2-Tetrachloroethana NO 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 411912006 1:50:50 PM 

trans-1,2-0CE ND 0.50 mg/Kg 10 4119120081:50:50 PM 

trans-1,3-Dichloropropene ND 0.50 mg/Kg 10 4/19!2008 1 :50:50 PM 

1,2,3-Trichlorobenzene ND 1.0 mg/Kg 10 4/19/2008 1:50:50 PM 

l ,2,4· Trlchlorobenzene ND 0.50 mgiKg 10 4f19/200B 1:50:50 PM 

1 ,1,1-Tric:hloroeth ane NO 0.50 mg/Kg 10 4/19/2008 1 :50:50 PM 

1,1,2-Trichloroethane ND 0.50 mg/Kg 10 4119/2008 1 50:50 PM 

Trichloroethane (TCE) 1110 0.50 mg/Kg 10 4119/2006 1 ;50; 50 PM 

Trichlorofluoromethane ND 0.50 mgiKg 10 4/19/2008 1:60:50 PM 

1 ,2,3-Trichloropropane NO 1.0 mg/Kg 10 4/19/2008 1:50:50 PM 

Vinyl ch!Ofide NO 0.5() mg/Kg 10 4119120081:50:50 PM 

Xytenes, Iota! 1.1 1.0 mg/Kg 10 4/1912008 1 :50:50 PM 

Surr: 1,2-Dichtoroethane-d4 94.3 68.7-122 %REC 10 4!1912006 1 :50:50 PM 

Surr: 4-Bromolluorobenzene 69.3 79.3·126 %REC 10 4/19/2008 1:50:50 PM 

Surr: Dibromofluoromethane 79.0 64.4-119 %REC 10 4/Hl/2008 i :50:50 PM 

Surr: Toluene-dB 101 66.5-121 %REC 10 <1/19/20081 :50:50 PM 

____________________ _._ 

----------~ 

Qualltlers; • Value exceeds Maximum Cont~mir~anll.evel B Analyte detected in the associated Method Blank 

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

J Analyte detected below qoanlitlltion limUs MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery timits 
Page 4 of 128 



·''I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refming Southwest, Gallup 

0804138 
Evaporation PondiAeration Lagoon 

0804138-02 

===--===~---··===::-:-:= 

Client Sample ID: EPI-4 

Collection Date: 4/9/2008 6:00:00 PM 

Dote Received: 4/11/2008 
Matt·ix: SOIL 

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

EPA. METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Oil Range Organics (MRO) 

Surr. ONOP 

EPA METHOD 60158: GASOLINE RANGE 

Gasoline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Mercury 

EPA METHOD 601013: SOIL METALS 

A111anic 
Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphtheoe 

Acenaphthylene 

Anillno 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Benzo(g,h,i)perylane 

Benzo(k)fluoranthene 

Benzoic acid 
Benzyl alcohol 

Bls(2-ctlloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis{2-ethylhexyl)phthelate 

.4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroani!ine 

130000 
27000 

0 

ND 
111 

9.6 

26 

330 

6.4 

41 

39 

NO 
NO 

NO 
ND 

ND 

NO 
ND 

ND 

NO 
ND 

NO 
ND 

ND 

NO 
ND 
NO 
ND 

NO 
ND 

NO 
ND 

ND 

ND 

QuaUfler·s: Value EtJt:cccds Maximum Contaminant Level 

E Value above quantitation rang~ 

J Analyte detected below quantitalionlimits 

ND Not Detected at tne Reporting Limit 

S S!like recovery outside accepted rece>very lirnits 

PQL Qual Unlts 

5000 mg!Kg 

25000 mg!Kg 

61.7-135 S %REC 

100 

84-136 

1.6 

2.6 

1.0 
0.10 

0.30 
0.25 

25 
0.25 

30 
30 
30 

30 

30 
30 

30 
30 
75 

30 

50 
3() 
30 
30 
30 

75 
30 
30 
30 
75 

75 

mgiKg 

o/oREC 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mgfKg 

mgiKg 
mg/Kg 

OF 

60 
50 

50 

20 
20 

50 

1 

10 

10 

1 
1 

1 

1 

Date Analyzed 

Analyst: sec 
4116/2008 10:17:20 PM 

4/16/200810:17:20 PM 

41161200810:17:20 PM 

Analyst: NSB 
4118/2006 4:38:57 AM 

4/1812008 4:38:57 AM 

Analyst: SNV 
411812008 4:33;14 PM 

Analyst: NMO 
4121!2008 9:26:55 AM 

4/211200tl 11 :36: 15 AM 

4/2112008 9:26:55 AM 

4/21/2008 9:26:55AM 

412812008 7:4B: 13 AM 

4/21/200811:36:15AM 

4/21 f2008 9:26:55 AM 

Analyst: JDC 
4/17!2008 

4/1712008 

4/1712008 
4/171200!1 

411712008 

411712008 

4/1712008 

4/17/2008 

4/1712008 
4/1712008 
4/17/2008 

4/17/2008 

4/171201)8 

4117/2008 

4(17(2008 

4/17/2008 

4117/2008 

4/1712008 

4/17/2009 

4/17/2008 

4/17(2008 

B Analyte detected in tne associated Metnod Blank 

H Ho!diog times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Rej}orting Limit 
Page 5 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

----- - .. 

CLIENT: 

Lab Order: 

Project: 

LabiD: 

Western Refining Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-02 

Client Sample ID: EPJ-4 

Collection Date: 4/9/2008 6:00:00 PM 

Date Received: 4/11/2008 

Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene NO 

2-Chloropheool ND 

4-Chlorophenyl FJhenyl ell1er ND 

Chrysene ND 

Di-n-butyl phthalate NO 

Di-n-·octyl phthalate NO 

Dibenz{a,h}anthraceoe NO 

Dibenzofuran ND 

1 ,2-Dichlorobenzene NO 

1,3-Dlchlorobenzene NO 

1 ,4-Dichlorobenzene ND 

3,3"-Dichlorobenzidlne NO 

Diethyl phthalate NO 

Dimethyl phthalate NO 

2 ,4-Dichlorophenol ND 

2.4-r;>imethylphenol NO 

4,6-Dinitro-2-methylphenol ND 

2,4-Dinitroph&nol ND 

2,4-Dinltrotoluene NO 

2,6-Dinitrotoluene NO 

Fluoranlhene ND 

Fluorene 

Hexach lorobenzene 

Hexachiorobutad!ene 

Hexachlorocyclopantadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2·Methylpheno! 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamlne 

Naphlhalene 

2-Nitroaniline 

3-Nilroanillne 

4-Nitroanlllne 

Nitrobenzene 

2-Nitrophenol 

4-Nitrop~anol 

Pentachlorophenol 

Phenanthrene 

---·------

59 

ND 

NO 
NO 
NO 

ND 

ND 
180 
NO 
86 

NO 
NO 
NO 
ND 
NO 
NO 

ND 

ND 
ND 

NO 
210 

Qualifier-s: ~ Value =xceeds Maximum ContaminRnl Level 

E Value above <jl141ntitation range 

J Analyte delcctcd below quantitation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside acrepted recovery limils 

PQL Qual Units 

3B mg/Kg 

30 mg/Kg 

30 mgiKg 

30 mgiKg 

75 mg/K.g 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg!Kg 

45 mg/Kg 

75 mg/Kg 

75 mg!Kg 

75 mg/Kg 

75 mg/Kg 

38 mg/Kg 

30 
30 

'30 
30 
30 
38 
75 
38 

75 
30 

30 

30 

30 
30 
30 
38 

75 
30 
30 
50 
30 

mgiKg 

mg/Kg 

mg!Kg 

mg/Kg 

mgiKg 

mg!Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgtKg 

mg!Kg 

mgtKg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgt Kg 

mg!Kg 

DF l>ate Analyzed 

Analyst: JDC 
4117/2008 

411712008 

4/17/2008 

4/17/2008 

4/17/2008 

4117/2006 

411712008 

4/17/2008 
4/1712008 

4117nOOB 
411112008 
4/17/2008 

4/1712008 

4117/2008 
411712008 

4/1712008 
4/1712008 

411712008 

4/1712008 

4117/2009 

4117/2008 

4117/2008 

411712008 
4117/2008 

4/1712008 

4117/2008 

4/17/2008 

4/17/2008 
4/17/2008 

4/17/2008 

4/1712008 
4/17/2008 

4/17/2008 

411712006 
4/1712008 

4/17/2008 

4/1712008 
411712008 

4/1712008 

4/17/2008 

4117/2006 

411712008 

--------·----------·-----
B Analyte llelected in the associated Method BJHnk 

H Holding limes ft>r preparation or analysis exceeded 

MCL Maximum Contaminsnt Level 

Rt Reporting Umit 
Page 6 oft28 
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Hall Environmental Analysis Laboratory, Inc.. Date: 29-Apr-08 

----- .. ---·--····--.. ·--- -----··· ·------

CLIENT: Western Refining Southwest, Gallup CUent Sample ID: EP1·4 

Lab Order: 0804138 Collection Date: 4/9/2008 6;00:00 PM 

Projtct: Evaporation Pond/Aeration Lagoon Date Received: 4/1 1/200"8 

LabiD: 0804138-02 Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol NO 30 mg/Kg 4/17/2008 

Pyrena 40 30 mg/Kg 4/17/2008 

Pyridine NO 75 mg/Kg 4117/2006 

1,2,4-Trichlorobenzene NO 30 mg!Kg 4117/2008 

2 ,4,$· Trichlorophenol NO 30 mg/Kg 4/1712008 

2 ,4,6-Trichlorophenol NO 30 mg/Kg 4/17/2008 

Surr: 2,4,6-Trlbr<lmophenol 37.2 35.5-141 %REC 4/17/2008 

Surr: 2-Fluorobiphenyl 72.3 30.4-128 %REC 4/17/2008 

Surr: 2-Fiuorophenol 92.1 26.1-129 %REC 4/17/2008 

Surr: 4-Terphenyl·d14 41.5 34.6-151 %REC 4/17/2008 

Surr: Nitrobenzene-d5 86.2 26.5-122 %REC 4/17/2008 

Surr: Phenol-d5 74.!! 37.6-118 %REC 4{17/2008 

EPA METHOD 8260B; VOLATILES Analyst: BDH 

Benzene NO 0.50 mg/Kg 10 4/19!2008 2:26:21 PM 

Tolu~ne 0.65 0.50 mg/Kg 10 4/19/2006 2:25:21 PM 

Ethylbenzane ND 0.50 mg!Kg 10 4/1912008 2:26:21 PM 

Methyl tart-butyl ether (MTBE) NO 0.50 mg!Kg 10 4{1912008 2:26:21 PM 

1 ,2,4-Trimethylhenzene 1.3 0.50 mg/Kg 10 4/19/2008 2:26:21 PM 

1,3,5-Trimelhylbenzene NO {).50 mgiKg 10 4/1912008 2:26:21 PM 

1 ,2-Diohloroelhane (EDC) ND 0.50 mg/Kg 10 411912008 2:26:21 PM 

1 ,2-Dibrorooethane (EDB) NO 0.50 mg!Kg 10 4/19/2006 2:25:21 PM 

Naphthalene 1.7 1.0 mg/Kg 10 4119/2006 2:26:21 PM 

1-Methylnaphthalene 6.0 20 mgiKg tO 4/19/2008 2:26:21 PM 

2·Methylnaphthalene 7.6 2.0 mg/Kg 10 4/1912008 2:26:21 PM 

Acetone NO 7.5 mg!Kg 10 4119/2008 2:26:21 PM 

Bromoben,~:ene NO 0.50 mgiKg 10 4!19/.2008 2:26:21 PM 

Bromodichloromethane ND 0.50 mg/Kg 10 4!19/2006 2:26:21 PM 

Bromoform NO 0.50 mg!Kg 10 4119/2008 2:26:21 PM 

Bromom&thane ND 1.0 mg/Kg 10 4/19/2008 2:26:21 PM 

2-Butanone ND s_o mg/Kg 10 411912008 2:26:21 PM 

Carbon disulfide NO 5.0 mg/Kg 10 4f19/2008 2:26:21 PM 

Carbon t&lrachloride NO 1.0 mg/Kg 10 4!1912006 2:26:21 PM 

Chlorobem:ene NO 0.50 mg/Kg 10 4/19/21)08 2:26:21 PM 

Cil!oroethane ND 1.0 mg/Kg 10 4/19/2008 2:26:21 PM 

Chloroform NO 0.50 mg/Kg 10 4/19/2008 2:26:21 PM 

Chloromethane ND 0.50 mg/Kg 10 4/19/2008 2:26:21 P!'JI 

2-ChlorotoluQne NO 0.50 mg/Kg 10 4/19/2008 2:26:21 PM 

4-Chlorotoluene ND 0.50 mg/Kg 10 4/19/2008 2:25:21 PM 

cis-1,2-0CE ND {).50 mg/Kg 10 411912008 2:26:21 PM 

cis-1,3-Dichloropropene NO 0.50 mgiKg 10 4!19/2008 2:26;21 PM 

1,2-Dibromo·3·chloropropane NO 1.0 mgll<g 10 4/1 9!2008 2:26:21 PM 

·-------· ·- ... ·--·--
Qunlllien: Value exceeds Maximum Contaminant LeYel B Analyte dete~o1ed in the associated Method Bhmk 

E V~lue above quantitation range H Holding times for preparation or analysis excecdcd 

1 Analyte detected below quantitation limits MCL Maximum Contaminarn Level 

ND Not Detecled at the Reporting Limit RL Reporting Limit 

s Spike recoyery outside accepttd recovery limits 
Page 7 of 128 



I I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-. -·-------··---------------·--, 

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

Lab Order: 0&04138 Collection Date: 4/9/2008 6:00:00 PM 

Project: Evaporation Pond/Ael'ation Lagoon Date Received: 4/1112008 

Lab ID: 0804138-02 
Matrix: SOIL 

-----·· ·-··----·-· ·-----

Analyses Result PQL Qual Units DF Date Analyzed · 

EPA METHOD 82608: VOLATILES Analyst: BDH 

DibromochiQromsthane NO 0.50 mgll<g 10 4/19/2006 2:26:21 PM 

Dibromomethane ND 1.0 mg/Kg 10 411912006 2:26:21 PM 

1,2-Dictllorobenzene ND 0.50 mg!Kg 10 411912008 2:26:21 PM 

1,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 2:26:21 PM 

1 ,4-0ichlorobenzene NO 0.50 mgfKg 10 4/1912006 2:26:21 PM 

Dichlorodinuoromethane ND 0.50 mgiKg 10 4/19/2008 2:26:21 PM 

1, 1-Dichloroethane NO 1.0 mg!Kg 10 4119/2008 2:26:21 PM 

1,1-D!chloroethene NO 0.50 mgtKg 10 4119/.2008 2:26:21 PM 

1,.2-Dichloroprop~ne NO 0.50 mgiKg 10 4/19/2008 2:26:21 PM 

1,3-D!chloropropal'le NO 0.50 mg/Kg 10 4/19/2008 2:26:21 PM 

2,2-Dichtoropropane NO 1.0 mg/Kg 10 4/19/2008 2:26:21 PM 

1,1-Dichloropropene ND 1.0 mg/Kg 10 4119/2006 2:26:21 PM 

Hexachlorobutadiane ND 1.0 mglt<g 10 4/19/2008 2:26:21 PM 

2-Hexanona ND 5.0 mg/Kg 10 4/19/2008 2:26:21 PM 

lsopropylbenzene NO 0.50 mg/Kg 10 411912008 2:26:21 PM 

4-lsopropyltolue ne ND 0.50 mg/Kg 10 4/19/2008 2:26:21 PM 

4-Methyl-2-pentanone ND 5.0 mg/Kg 10 411912008 2:26:21 PM 

Methylene chloride NO 1.5 mg/Kg 10 41Hl12008 2:26:21 PM 

n-Butylbenzene ND 0.50 mg/Kg 10 4/19/2006 2:26:21 PM 

n-Propylbanzene ND 0.50 mg/Kg 10 4/1912008 2:26:21 PM 

sec-Butylbenzene NO 0.50 mg/Kg 10 4119/2008 2:26:21 PM 

Styrene NO 0.50 mg/Kg 10 4/1912008 2:26:21 PM 

tert-Butylbenzene ND 0.50 mg/Kg 10 4/1912008 2:26:21 PM 

1,1,1,2-Tetre.chloroethane ND {),50 mg/Kg 10 4/1912006 2:26:21 PM 

1,1,2,2-Tetrachloroethane ND 0.50 mgtKg 10 411912008 2:26:21 PM 

Tetrachloroethene (PCE) ND 0.50 mgfKg 10 4119/2008 2:26:21 PM 

trans-1 ,2-0CE NO 0.50 mgfKg 10 4/19/2008 2:26:21 PM 

trans-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/1912008 2:26:21 PM 

1 ,2,3-Trichlorobenzene NO 1.0 mgiKg 10 4119/2008 2:26:21 PM 

1,2,4-Trichlorobenzene NO 0.50 mg/Kg 10 4/19/2008 2:26:21 PM 

1,1, 1-Trlchloroethane NO 0.50 mgtKg 10 4/19/2008 2:26:21 PM 

1,1 ,2-Trichloroethane Nl> 0.50 mgfKg 10 4/19/2008 2:26:21 PM 

Trichloroethane (TCE) ND 0.50 mgiKg 10 4/19/2008 2:25:21 PM 

Trichlorofluoromethane NO 0.50 mg!Kg 10 4/1912008 2:26:21 PM 

1,2,3-Trlchloropropane ND 1.0 mg/Kg 10 4!1912006 2:26:21 PM 

Vinyl chloride NO 0.50 mgfKg 10 4/Hl/2008 2:26:21 PM 

Xylenes, Total 1.2 1.0 mg/Kg 10 4/19/2006 2:26:21 PM 

Surr. 1,2·Dichloroethane-d4 96.7 68.7-122 %REC 10 4/1912008 2:26:21 PM 

Surr: 4-Bromofluorobenzene 83.3 79.3·126 %REC 10 411912008 2:26:21 PM 

Surr: Dil>romonuoromethane 86.8 64.4-119 %REC 10 411912008 2:26:21 PM 

Surr: Toluene-dB 96.4 86.5-121 %REC 10 411912008 2:26:21 PM 

..... ____________ _ 
Qualifier~: Value excecdg Maxim~tm Contaminant Level ll Analyte detectc;d in tbe associated Method Dl!mk 

E Value abov~: quantitation range H Holding times for preparation or an~lysis exceeded 

J Analyte detected below qusntitation limits MCL Max.imum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outs ide accepted recovery limits 

RL Reporting Limit 
Page 8 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

---~---·--·------ -----· __ .. _____ ---· -'-'---- =-====-- =========·-· 
CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration I.agoon 

LabiD: 0804138-03 

Analyses Result 

EPA METHOD 80168: DIESEl.. RANGE ORGANICS 

Diesel R;mge Organics (ORO) 

Motor Oil Range Organics (MRO} 

Surr: ONOP 

EPA METHOD 80158: GASOLINE RANGE 

120000 

ND 

0 

Gasoline Range Organica (GRO) NO 

Surr:BFB 11G 

EPA METHOD 7471: MERCURY 

Mercury 6.0 

EPA METHOD 601 OB: SOIL METALS 

Arsenic 23 

Barium 150 

Cadmium 0.97 

Chromium 23 

Lead 22 

Selenium ND 

Silver NO 

EPA METHOD 8270C: SEMIVOLATII..ES 

Acenaphlhane 

Acenaphthylena 

Aniline 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Benzo(g,h,i)perylene 

Benzo(K)fluoranlllene 

Benzoic acid 

Benzyl alcohol 

Bls(Z-chloroethoxy)methane 

Bis(2-chloroethyl)elher 

Bis(2-chlor()lsopnopyl)ether 

Bls{2-e!hylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Buty! benzyl phthalate 

Carbazole 

4-Chloro-3-methylph enol 

4-Chloroaniline 

NO 
NO 
ND 
ND 
NO 
ND 
ND 

NO 

NO 
ND 
ND 
NO 
NO 
ND 
NO 

NO 

ND 
ND 
NO 
NO 

ND 

Client Sample ID: EPI-5 

Collection Date: 4/9/2008 5:45:00 PM 

Date Received: 4/I 112008 

Matrix: SOIL 

PQL Qual Units 

5000 mgiKg 

250()0 mgn<g 

61.7·135 S %REC 

100 

84-138 

1.6 

2.5 

1.0 
0.10 

0.30 

0.25 

25 

0.25 

30 
30 
30 
30 
30 

30 
30 

30 

75 
30 

50 
30 

30 
30 

30 

75 

30 
30 
30 
75 

75 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

DF 

50 

50 

50 

20 

20 

50 

10 

1 

10 

1 

1 

1 

Date Analyzed 

Analyst: SCC 
4117/200812:33:47 AM 

4/17/200812:33:47 AM 

4/1712008 12:33:47 AM 

Analyst: NSB 

411812008 6:21:52 PM 

4118/2008 6:21:52 PM 

Analyst: SNV 
4118/2008 4:34:45 PM 

Analyst: NMO 
4121/2008 9:29:36 AM 

4!21/2006 11:38:54 AM 

412112008 9:29:36 AM 

4/2112008 9:29:36 Nil 
412812008 7:50:47 AM 

4121/200811:36:54 AM 

4/21/2{)06 9:29:36 AM 

Analyst: JDC 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

4/1712008 

4/17/2008 

4/17/2006 

4/17/2008 

4/1712008 

4/1712008 

4!17/2008 

4/17/2008 

4/1712000 

4/17{2008 

411712008 

4/17(2008 

4!1712008 

4/1712008 

411712008 

4/1712008 

4/17/2008 

--.... -----· ---. ·--- ---- -·--------- ·---------- ----
Qualifiers: Value exceeds Maximtlm Contaminant Level B Analyte dcteciQd in tile as so dated Method Blank 

E Value above qu•ntitalion rnnge H Holding times for prep~ration or analysis exceeded 

J Analyte detected below QUEmlitation limits MCL Maximum Contaminant Level 

ND Not Detected at lhe Reporting limil 

S Spike recovery m1tside accepted recovery limits 

RL Reporting Limit 
Page 9 of128 



I I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr~08 

-
CLIENT: Western Refuting Southwest, Gallup Client Sample ID: EPI-5 

Lab Order: 0804138 Collection Date: 4/9/2008 5:45:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-03 Matrix: SOIL 
-----

Analyse1 Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATlLES Analyst: JDC 

2-Chloronaphthalene NO 38 mg/Kg 4/17/2008 

2-Chlorophenol NO 30 mg/Kg 4/17/2008 

4-Chloraphenyl phenyl ether NO 30 mg!Kg 4/17/2008 

Chrysene 57 30 mg/Kg 4/17/2008 

Di-n-butyl phthalate ND 75 mg/Kg 4/17/2008 

01-n-octyl phthalate ND 30 mg/Kg 4/17/2008 

Dibenz(a,h)anthracene ND 30 mg!Kg 4/17/2008 

Dlbenzofuran ND 30 mg/Kg 4/1712008 

1,2-Dfchlorob&nzene NO 30 m91Kg 4/17/2006 

1 ,3·Dichlorobenzene ND 30 mg/Kg 4/1712008 

1 A· Dichlorobenzene NO 30 mg/Kg 4/17/2008 

3,3 · -Dicblorobenzidlne ND 38 mg/Kg 4117/2008 

Dlethyl phthalate ND 3{) mg/Kg 4/17{2006 

Dimethyl phthelate NO 30 mg/Kg 4/1712008 

2,4-Dichlorophenol NO 30 mg/Kg 4/1712008 

2 ,4-pime!hy!phenol NO 45 mg/Kg 4/17/2008 

4,6·Dinitro-2-methylphenol ND 75 mg/Kg 4117/2008 

2,4-Dinitrophenal ND 75 mg/Kg 4/17/2006 

2,4·Din~rotoluene ND 75 mg/Kg 411712008 

2,6-Dinitrotoluene ND 75 mg/Kg 4/17/2008 

Fluoranth&ne ND 38 mg/Kg 4117/2008 

Fluorene 42 30 mg/Kg 4117/2008 

Hexachlorobenzene ND 30 mg/Kg 411712008 

Hexach!orobutadiene NO 30 mg/Kg 411712008 

Hexac~lorocyclopentadiene ND 30 mg/Kg 4/17!2008 

Hexachloroethane ND 30 mg/Kg 4/17/2008 

lndeno(1 ,2,3-cd)pyrene NO 38 mgtKg 4/17/2008 

fsophorone ND 75 mg/Kg 4/17/2008 

2-Me!hylnaphthalene 130 38 mg/Kg 1 4/1712008 

2-Me!hylphenol ND 75 mg/Kg 1 4117/2008 

3+4-Mathylphenol 140 30 mg/Kg 4/17/2008 

N-Nitrosadi-n-propylamine NO 30 mg/Kg 4/1712008 

N-Nilrosadlphenylamine NO 30 mg/Kg 4117/2008 

Naphthalene NO 30 mgiKg 4117/2008 

2-NitroaniUne NO 30 mg/Kg 4/17/2006 

3-Nitnoaniline NO 30 mgft<g 4/17/2008 

4-Nitnoani!lne ND 38 mgiKg 1 . 4117/2008 

Nitrobantene ND 75 mg/Kg 4/17/2008 

2-Nitroph&nol NO 30 mg/Kg 4/17/2006 

4-Nitrophanof NO 30 mg/Kg 4f1712008 

Pentachlorophenol ND 50 mg/Kg 411712006 

Phenanthrene 150 30 mg/Kg 4/1712008 

·--·-·--· ------·- ·-- --··---
Qualifiers: Value exceeds Maximum Contaminant Level B An~lyte detected in tile associated Metbod lllank 

E Value 11bove quQntitalion range H Holding times for preparation or analysis exceeded 

Analyte detected below quanlitation limits MCL Maximum Contaminant Level 

ND Not Detected 61 the Reporting Limit RL Reporting Lilnit 

s Spike recovery outside acoeptcd ~covery f imils 
Page I 0 of 12S 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

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

CLIENT: 

Lab Order: 

Westem Refming SouthwesC, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab 10: 0804138-03 __ ,., ____ , ·- .. ·-·-·-----
Analy11es 

EPA METHOD B270C: SEMIVOLATILES 

Phenol 

Pyrene 

Pyridine 

1 ,2,4-Trlchlorobenzene 

2 ,4,5-Trichlorophenol 

2,4, 6-Trichlorophe not 

Surr: 2,4,6·Trlbromophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nl\robenzene-d5 

Surr: Phenol-d5 

EPA METHOD B260B: VOLATILES 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether {MTBE) 

1,2,4-Trimethylbenzell1j 

1 ,3,5·Trlmethylbenz.ene 

1.2-Dichloroethane (EDC} 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 
Bromobenzene 

Bromodichlorom ~thane 

Bromoform 

Bromomethane 

2-Butanona 

Carbon diSUlfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cls-1,2-DCE 

cis-1, 3-Dich loropropene 

1 ,2-Dibrom o-3-chloropropane 

Result 

ND 
48 

NO 
ND 
NO 
NO 

57.2 

90.2 
108 

56.5 

103 

87.3 

NO 
0.139 

NO 
NO 
1.5 
ND 
ND 
NO 
1.9 
7.1 

10 
NO 
NO 
ND 
NO 
NO 
NO 
ND 

ND 
ND 
NO 
NO 
NO 

ND 
NO 
ND 
NO 
ND 

Qualifier~; Value exceeds MQxirnum Contaminant Level 

E Value above quantitation range 

J Analyte detected below quantitation limits 

ND Not Dete()lecl at the Reporting Limit 

, ___ ........ ____ ----
Client Sample ID: EPl-5 

Collection Date: 4/9/2008 5:45:00 PM 

Date Received: 411 112008 
Matrix: SOIL 

----~--------·------·-.. ·---··-··-
PQL Qual Units DF Date Analyzed 

30 

30 

75 

30 

30 

30 

35.5-141 

30.'1-128 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

0.50 

0.50 

0.50 

0.5() 
0.50 

0.50 

0.50 

0.50 

1.0 

2.0 

2.0 

7.5 

0.50 

0.50 

0.50 

1.0 

5.0 
5.0 

1.0 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 
mgtKg 

%REC 

%REC 

o/oREC 

%REC 

%REC 

%REC 

mgtKg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mgfKg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

nig/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

10 

10 

10 

10 
10 

10 
10 

10 
10 

10 

10 

10 

10 
10 

10 

10 
10 
10 

10 

10 

10 
10 
10 

10 

10 

10 

10 
10 

Analyst: JDC 

4/17/2008 

4117/20CI8 

4117/2008 

4/1712008 

4/17}2{)08 

4/17/2008 

4/17/2008 

4/17/2008 

,4117/2008 

4/17/2008 

4/17/2008 

4/17/2008 

Analyst: BDH 

4/1912008 3:01 :46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4119/2008 3:01:46 PM 

4/19/2006 3:01:46 PM 

4119/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2006 3:01:46 PM 

4/19/2008 3:01:46 PM 

4119/2008 3:01 :46 PM 

4119/2008 3:01 :46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

411912008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4119!2008 3:01:4E PM 

4/1912008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

... ______ ... _ ........ -----

B Analyle detected in the asso~iuted Method Blank 

II Holding times for preparation or analysis excccde{l 

MCL Maximum Contaminant Level 

RL Reporting Limit 

S Spike r~overy outside accepted recovery timils 
Page II of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Westetn Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab lD: 0804138-03 

Analyses Result 

EPA METHOD 82608: VOLATILES 
Dlbromochloromelhane NO 

Olbromomethane ND 

1.2·Dichlorobelnzens ND 

1,3·Diclllorobenzene NO 

1.4-Dichlorobenzene NO 

Dlchlor<ldifluoromelhane NO 
1 o 1·Dichloroethane NO 

1, 1·D \Chloroethene ND 

1 ,:2-Dichloropropane ND 
1,3-Dich!oropropane ND 
2,2-Dichloropropane ND 

1 o 1-Dichloropropene ND 

Hexachlorol>utadiene ND 

2-Hexanone NP 
lsopropylbe nzene NO 

4-lsopropyltoluene NO 

4-Methyl-2-penlanone NO 

Methylene chloride NO 

n-Butylbenzene NO 

n-Propylbenzene ND 

sec·Butylbenzene ND 

Styrene ND 

tert-Butylbenzene NO 

1,1,1,2-Telrachtcroethane ND 

1,1 ,2,2-Tetrachloroethane NO 
Tetrachloroethane (PCE) ND 
tran&-1 ,2-DCE NO 

trans-1, 3-Dichloropropene ND 

1,2,3-Trichlorobenzene NO 

1,2,4· Trichlorobenzene ND 

1 ,1, 1 ·Trichloroethane ND 

1,1,2-Trichloroethane ND 
Trichloroethane (TCE) ND 

Trichlorofluoromethane NO 

1,2,3-Trichloropropa!le ND 

Vinyl chloride ND 

Xylene$, Total 1.7 

Surr: 1 02-Dichloroethane-d4 98.2 

Surr: 4-Bromofluorobenzene 90.9 

Surr: Dibnomofluoromethana 93.2 

Surr: T oluene-d8 96.1 

PQL 

0.50 
1.0 

0.50 

0.50 

0.50 

0.50 
1.0 

0.50 

0.50 

0.50 

1.0 

1.0 
1.0 

5.0 

0.50 

0.50 

5.0 
1.5 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

1.0 
0.50 

0.50 

0.50 

0.50 

0.50 
1.0 

0.50 

1.0 

68.7-122 

79.3·126 

64.4-119 

86.5-121 

======= 
Client Sample lD: EPI-5 

Collection Date: 4/9/2008 5:45:00 PM 

Date Received: 4/1 tr2008 

Matrix: SOiL 
--------

Qual Units OF Date Analyzed 

Analyst: BOH 

m~/Kg 10 4/19/2008 3:01:45 PM 

mgfKg 10 4/19/2008 3:01:46 PM 

mg/Kg 10 4/19/~008 3:01:46 PM 

mg!Kg 10 411912008 3:01 :46 PM 

mg/Kg 10 4/1912008 3:01:46 PM 

mg/Kg 10 4/19/2008 3:01:46 PM 

mg/Kg 10 4/1912008 3:01:46 PM 

mg/Kg 10 4119/2008 3:01:46 PM 

mg/Kg 10 4/19/2008 3:01 :46 PM 

mgtKg 10 4/19/2008 3:01:46 PM 

mg!Kg 10 4/19/2008 3:01:46 PM 

mg!Kg 10 4!1912006 3:01 :46 PM 

mg/Kg 10 4/19/2006 3:01:46 PM 

mgiKg 10 4/191201>8 3:01:46 PM 

mg/Kg 10 4/19/2008 3:01:46 PM 

mg!Kg 10 411912008 3:01:46 PM 

mg/Kg 10 4/1912008 3;01 :-46 PM 

mg/Kg 10 4/1912008 '3:01 :46 PM 

mgtKg 10 4119/2008 3 :01 :46 PM 

mg/Kg 10 4/19/:2008 3 :01 :46 PM 

mgiKg 10 4119/20063:01:46 PM 

mg/Kg 10 4/19/2008 3:01 :46 PM 

mg!Kg 10 4/1912008 3:01:46 PM 

mg/Kg 10 4/1912008 3:01:46 PM 

mg/Kg 10 4/1912008 3:01:46 PM 

mg/Kg 10 4/19/2008 3:01:46 PM 

mg/Kg 10 4/19/2008 3:01:46 PM 

mg/Kg 10 4/1912008 3:01:46 PM 

mg/Kg 10 411912008 3:01:46 PM 

mg/Kg 10 4119/2008 3:01:46 PM 

mg/Kg 10 4119/2{)08 3:01:46 PM 

mg/K.g 10 411912008 3:01 :46 PM 

mg/Kg 10 4/19/2008 3:01:46 PM 

mg/Kg 10 4/1912008 3:01:46 PM 

mg!Kg 10 4119/2008 3:01:46 PM 

mg/Kg 10 4/1912008 3:01:46 PM 

mg!Kg 10 4/19/2008 3:01:46 PM 

%REC 10 4/19/2008 3:01 :46 PM 

%REC 10 4119/2006 3:01:46 PM 

%REC 10 4/19/2006 3:01:46 PM 

%REC 10 4/19/2006 3;01 :46 PM 

--·--·-
_______ , ------

Quallliers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

E Value above quantitation range li Holding times for preparation or anai}'Sis exceded 

J Analyte detected below quantit11tion limit~ MCL MlllCimltm Contaminant l..ev~l 

ND Not Detected at the Reporting Limit RL Reporting !.hnit 

s Spike n:covery outside accepted recovery limits 
Page 12 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 

---·-------~----··--·------·- - ---------· -----
CLIENT: Western Refining Southwest, Gallup Client Sample ID: ALI-1-I·IP 

Lab Order: 0804138 Collection Date: 4110/2008 3:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1 I/2008 

Lab JD: 0804138-04 Matrix: SOIL 
·-·--------· .. ---

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATit.ES Analyst: JDC 

2-C~Ioronaphthalene ND 7.5 mg!Kg 4117/2008 

2-Chle~rophenol ND 6.0 mg/Kg 4/17/2008 

4-Chle~rophenyl phenyl ether ND 6.0 mgJKg 4/17/2008 

Chrysene ND 6.0 mg!Kg 4/17/2008 

Di-n-butyl phthalate ND 15 mg/Kg 4117/2008 

01-n-octy, phthalate ND 6.0 mg/Kg 4/17/2008 

Dibanz(a, h)anthracena ND 6.0 mg/Kg 4117/2008 

Dibenzofuran ND 6.() mg/Kg 4/17/2008 

1,Z-Oichlorobenzene ND 6.0 mgiKg 4/17/2008 

1,3-Dichlorobenzene NO 6.0 mg/Kg 4/17{2008 

1,4-Dichlorobenzene NO 60 mg/Kg 4/1712008 

3,3'-Dichlorobenzldine NO 7.5 mg/Kg 4/17/2008 

Dletnyl phthalate NO 6.0 mg/Kg 411712008 

Dimethyl phthalate ND 6.0 mg/Kg 4/1712008 

2,4-Dichlorophenol NO 6.0 mg/Kg 4/1712008 

2,4-Dimethylphenol NO 9.0 mg/Kg 4/1712008 

4,6-Dinitro-2-methylphenol ND 15 mgiKg 4117/2008 

2 ,4·Dinltrophenol ND 15 mg/Kg 4/17/2009 

2,4-Dinitrotoluene ND 15 mg/Kg 4/17/2006 

2,6-Dinitrotoluana NO 15 mg!Kg 4117(2008 

F luoranlh ene NO 7.5 mg/Kg 4117/2008 

Fluorene ND 6.0 mg/Kg 4/17{2008 

Hexachlorobanzene ND 6.0 mg/Kg 4/1712008 

Hexachlombutacliene NO 6.0 mg/Kg 4/17{2008 

He~ach lo mcyclope ntad iene ND 6.0 mg/Kg 4/1712008 

Hexachloroethane ND 6.0 mg/Kg 4/17{2008 

lndeno(1,2,3-cd)pyrene ND 7.5 mg/Kg 4/17/2008 

lsophorone ND 15 mg/Kg 4/17/2008 

2-Methylnaphthalene 23 Hi mgfKg 411712008 

2-Methylphenol ND 15 mg/Kg 4/17/2008 

3+4-Methylphenol 6.2 6.0 mg/Kg 4/17/2006 

N-Nitrosodi-n-propylamine ND 6,() mg/Kg 4/17/2008 

N-Nilrosodiphenylamine NO 6.0 m~IKg 4/1712008 

Naphthalene 6.7 6.0 mg/Kg 411712008 

2-Nilroaniline ND 6.0 mgiKg 1 4/17/2008 

3-Nilroaniline ND 6.0 mg/Kg 1 4f17/2008 

4-Nitroanmne ND 7.5 mg/Kg 1 4/17/2008 

Nitrobenzene NO 15 m~IKg 4/1712006 

2-Nitropnenot ND 6.0 mg/Kg 4/17!2008 

4-NII!ophenol ND 6.0 mg/Kg 4/17/2008 

Penlact11orophenol ND 9.9 mg/Kg 4/17/2008 

Phenanthrene 8.4 6.0 mg/Kg 4117/2008 

Qualifiers: Value exceeds Maximum Contaminant Level B Anal)lte detected in !h.e associated Method Blank 

E Value above qt1antitalicm range H Holding lime~ for preparRtiun or analysis exceeded 

J Analytc detected below quanti tat ion limits MCL Maxitnnm Contaminllllt Level 

ND Not Deteeted s1 the Reporting l.imit RL Reporting Limit 

s Spike recovery outside accepted recovery 1i mils 
Page \4 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup CUent Sample JD: ALI-1-HP 

Lab Order: 080413& Colledlon Date: 4/10/2008 3:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4!1 J/2008 

LabiD: 080413&-04 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

Phenol 6.7 6.0 mgfKg 4117/2008 

Pyrone NO 6.0 mgiKg 4117/2008 

Pyrtdlne ND 15 mg/l<g 411712008 

1 ,2,4-Trichlorobenzene ND 6.0 mglt<g 4/17/2008 

2,4 ,5-Trichlorophenol ND 6.0 mgiKg 4/1712008 

2,4,6-Trichloropheno\ ND 6.0 mgiKg 4/17/2008 

Surr. 2,4,6-Tribromophenol 74.0 35.5-141 %REC 4/1712008 

Surr; 2-Fiuorobiphenyl 89.4 30.4-128 %REC 4/1712008 

Surr: 2-Fiuorophenol 95.4 28.1-129 %REC 4/1712008 

Surr: 4-Terphenyl-ct14 53.7 34.9·1 51 %REC 4/1712008 

Surr: Nitrobenzene-d5 912 26.5-122 %REC 4/1712008 

Surr: Phenol-d5 79.0 37.6-118 %REC 4/17/2008 

EPA METI-IOD 82608: VOLATILES Analyst: BDH 

Benzene 1.2 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

Toluer~e 6.8 0.50 mg/Kg 10 4/19/2006 3:37: 14 PM 

E1hylbenz:ene 2.9 0.50 mg/Kg 10 4/19/2006 3:37:14 PM 

Melhyl tert·bulyl elher (MTBE) NO 0.50 mg!Kg 10 4/19/20083:37:14 PM 

1,2,4-Trimethylbenzene 12 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1 ,3,6· Trimethylbenzene 3.3 0.50 mg/Kg 10 4/19/2006 3:37:14 PM 

1,2-Dichloroethane (EDC) ND 0.50 mg/Kg 10 4/19{201)6 3:37:14 PM 

1 ,2-0ibromoethane (EDB) ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

Naphthalene 7.2 1.0 mg/Kg 10 4/19/2000 3:37:14 PM 

1-Methylnaphthalene 15 2.0 mg/Kg 10 4/19/2008 3:37:14 PM 

2-Methylnaphthalene Z2 2.0 mg/Kg 10 411912006 3:37:14 PM 

Acetone ND 7.5 mg/Kg 10 4/1912008 3:37:14 PM 

Brorn obenzene NO 0.50 mg/Kg 10 4!1912008 3:37:14 PM 

Bromodlchtoromethane NO 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

Bromoform ND 0.50 mg~ 10 4119/2008 3:37:14 PM 

Bromomethane ND 1.0 mgiKg 10 4/19/2008 3:37:14 PM 

2-Butanone ND ~-0 mg/Kg 10 4119/2008 3:37:14 PM 

Carbon disulfide NO 5.0 mg/Kg 10 4/19/2008 3:37:14 PM 

carbon totrachlorlde ND 1.0 mg/Kg 10 4119/2008 3:37:14 PM 

Chlorobenzene ND 0.50 mg!Kg 10 1111912008 3:37:14 PM 

Chloroethane NO 1.0 mg/Kg to 411912008 3:37:14 PM 

Chloroform ND 0.50 mg/Kg 10 4/19/2006 3:37:14 PM 

Chloromethane ND 0.50 mg/Kg 10 4/19!2006 3:37:14 PM 

2-Chlorotoluene ND 0.50 mg/Kg 10 4/19/2008 3:37; 14 PM 

4 ·Ciltorotoluene ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

cis-1.2-DCE ND 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

cis-1,3-Dichloropropene ND 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

1 ,2-Dibromo-3-chloropropane ND 1.0 mgiKg 10 4/1912008 3:37:14 PM 

Qualifiers: • Vulue exceeds Maximum Contaminant Level B Analytc detected in the associated Method l'llank 

E Value above quontiU!tion range H Holdins times for preparation or analysis exceeded 

J Analyle detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
Page 15 of 128 



Iii 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-----··-------- .--·---·· ·----· .. - .. 
~---·-~----·- ________ & _____ -.=--c.:-=--=-=·_ .. _____ .. 

CLIENT: Western Refining Southwe.~t, Gallup Client Sample ID: ALI·l·HP 

Lab Order: 0804138 Collection Date: 4/10/2008 3:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-04 Matrix: SOIL 

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

EPA METHOD 8260B: VOLATILES Analyst BDH 

D lbrcmochJorometh ane ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

Dibwmomethane NO 1.0 mg/Kg 10 4119!20053:37:1.<1 PM 

1 ,2-0Jchlorobenzene NO 0.50 mg/Kg 10 4119/2008 3:37:1.4 PM 

1,3-Dichlorobenzene ND 0.50 mgiKg 10 4/19/2008 3:37:14 PM 

1,4-0ichlorobenzene ND 0.50 mg/Kg 10 4/19!2008 3:l7:14 PM 

DichlorOdlfluoromethane ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1, 1-Dichloroethane ND 1.0 mg/Kg 10 411912008 3:37:1.<1 PM 

1, 1-Dichloroethene ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1 ,2-Dichloroprop;me ND 0.5{) mg/Kg 10 411912008 3:37:14 PM 

1 ,3-Dichloropropane ND 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

2.2-Dichloropropane NO 1.() mg/Kg 10 4/19/2008 3:37:14 PM 

1,1-Dichloropropene NO 1.0 mg/Kg 10 4/19/2008 3:37: 14 PM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4/1912008 3:37:14 PM 

2-Hexanone ND 5.0 mg/Kg 10 4/19/2008 3:37:14 PM 

lsoprtlpylbe nzene 0.72 0,50 mg/Kg 10 4/19/2008 3:37:14 PM 

4-lsopropyltoluene 0.54 0.50 mg/Kg 10 4/Hl/2008 3:37:14 PM 

4-Methyl-2-pentanone ND 5.0 mgiKg 10 411912008 3:37:14 PM 

Methylene chloride NO 1.5 mg/Kg 10 4119/2008 3:37:14 PM 

n·Blllylbenzene 2.7 0.50 mg/Kg 10 4/19!2008 3:37:14 PM 

n-Propytben.zene 1.7 0.50 rng/Kg 10 4/1912008 3:37:14 PM 

sec-Butylbenzene 0.96 0.50 mgiKg 10 4119/2008 3:37:14 PM 

Styrene NO 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

tert-Butylbem:ene NO 0,50 mg/Kg 10 4/19!2008 3:37:14 PM 

1,1, 1 ,2-Tetrachloroethane NO 0.50 mg/Kg 10 4!19/2008 3:37:14 PM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

Tetrachloroethane (PCE) NP 0.50 mg/Kg 10 4!1912008 3:37:14 PM 

trans-1 ,2-DCE NO 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

tran$-1 ,3-Dichloropropene ND 0.50 mgtKg 10 4/1912008 3:37:14 PM 

1,2,3~Trichlorobenzene ND 1.0 mgJKg 10 4119/2008 3:37:14 PM 

1,2,4-Trlchlorobenz:ene NO 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

1 , 1,1-Trichloroethane NO 0.50 mgtKg 10 4/19/2008 3:37:14 PM 

1,1 ,2-Trichloroethane ND 0.50 mg/Kg 10 411912008 3:37:14 PM 

Trichloroethane (TCE) ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

Trichloroftuoromethane NO 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1 ,2,3-Trichloropropane ND 1 () mg/Kg 10 4/19!2008 3:37:14 PM 

Vinyl chloride ND 0.50 mg/Kg 10 4/1912006 3:37:14 PM 

Xylenes, Total 18 1.0 mgiKg 10 4/1912006 3:37:14 PM 

S urr: 1 ,2·Dictlloroethane-d4 99.0 68.7·122 %REC 10 4/19!2008 3:37:14 PM 

Surr: 4-Bromofluorobenzene 91.2 79.3-126 %REC 10 4/19/2008 3:37:14 PM 

Sllrr: Dibromofluoromethane 66.5 64.4-119 %REG 10 4/19/2008 3:37:14 PM 

Surr: T<Jiuene-dB 97.1 85.5-121 %REG 10 411912008 3:37:14 PM 

-------·- -------------· 
Quallllerr: * Value exceeds Maximum Contaminant Level B Anelyte detected in the llSsociated Method Blank 

E Value above quantilation mnge H Holding times for prepanttion or analysis exceeded 

J Anslyte dele~:ted below quantitahon limit~ MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit R!. Reponing Limit 

s Spike r~covery outs ide accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-05 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Dlesal Range Organics (ORO) 

Motor 011 Range Orgaoics (MRO) 

Surr: ONOP 

EPA METHOD 8015B: GASOLINE RANGE 

Gasoline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Mercury 

EPA METHOD 601 OB: SOIL METALS 

Arsenic 

Barium 

CadmiLlm 

Chromium 

Leal:! 
Selenium 

Silver 

EPA METHOD 827DC: SEMI VOLATILES 

Acenaphthene 

Acenaphlhylene 

An nine 

Anthracene 

Azobenzene 

Bem:(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoran!hene 

Benzoic acid 
Benzyl afcohot 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)elher 

Bis(2·chloroisopropy!)ether 

Bis(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ett1er 

Butyl benzyl phthalate 

Car!)azole 

4-Chloro-3-melhylphenol 

4-Chloroaniline 

200000 

37000 

0 

260 
109 

5.0 

32 
350 

14 
51 

110 

NO 

ND 

ND 

ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 

ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 

NO 
NO 
ND 

NO 

===:--::-:-===::---o ... ·--·--·--·-----
Client Sample ID: ALI-2-HP 

Collection Date: 4/1 012008 4:22:00 PM 

Date Received: 4/1 !12008 
Matrix: SOIL 

-----------'---------- ---·---
PQL Qual Units 

5000 mg/Kg 

25000 mg/Kg 

61.7-135 S %REC 

100 

84·138 

1.6 

2.5 
1.0 

0.10 
3.0 

2.5 

25 
0.25 

30 
30 
30 
30 
30 
30 

30 

30 
75 

30 
50 

30 

3(} 

30 
30 
75 
30 

30 

30 
75 
75 

mgfKg 

%REC 

mgfKg 

mgiKg 

mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

m!JII<g 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgt Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

OF 

50 

50 
50 

20 

20 

50 

10 
1 
10 

10 

10 

Date Analyzed 

Analyst: sec 
4/17/2008 1:41:58 AM 

4/17/20081:41:58 AM 

4/17/20081:41:58 AM 

Analyst: NSB 
4/16/2008 7:22:04 PM 

4/18/2008 7:22:04 PM 

Analyst: SNV 

4118/2008 4:37:48 PM 

Analyst: NMO 
4121/2008 9:34:53 AM 

4/21/2008 11:44:13 AM 
4121/2008 9:34:53AM 

4/21/2(}08 11 :44:13 AM 

4/2812008 8:38:04 AM 

4/21/2006 11:44:13 AM 

4/21/2006 9:34:53 AM 

Analyst: JDC 

4/1712008 

4/17/2008 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

4/1712008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 
--·------···. ·-··---·-·· ··------·-···· ---------·--

Qulllifiers: Vulue exceeds Maximum Contaminant Level l3 Analytc detected in the associated Method Blunk 

E VRiuc above quantitation unge H Holding times for prcpar.alion or anelji5i~ exceeded 

J Analyte detected below quantitation limits MCL Maximt~m Contaminant Level 

ND Not Detected a! the Reporting Limit 

S Spike recovery outside accepted recovery Jimi!s 

RL Rerorting Umit 
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Hall Environmental Analysis Laboratory, Inc. 
===-==-·-=.==-====·=· ==========~-.... :~.=-----~.....:;;;---_-___ ·-= 

Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Pt·oject: 

Lab ID: 

Westem Refining Southwest, Gallup 

0804138 
Evaporation Pond/Aeration Lagoon 

0804138-05 

Client Sample ID: ALI-2-HP 

Collection Date: 4/10/2008 4:22:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene NO 

2-Chlorophenol ND 

4-Chlorophenyl phenyl ether ND 

Chrysene 34 

Dl-n-bl.ltyl phthalate NO 

Df..n-octyt phthalate NO 

Dlbenz(a,h)anthracen& NO 

Dibenzofuran NO 

1,2-Dlchlorobanzene NO 

1,3-Dichlorober~:r;ene ND 

1 ,4-Dichlorobenzene NO 

3,3'-Dichloroben:z:taine NO 

Diethyl phthalate ND 

Dimethyl phthalate NO 

2,4-Dichlorophenol NO 

2,4-0imethylphenol 

4,6-D!nitro-2-methylphenol 

2,.4-0inltrophenol 

2,4-Dinitrotoluene 

2 ,6-Dinltrotoluene 

Fluoranthene 

Flu01ene 

Hexachlorobenzene 

Hexaclllorobuladiene 

Hexachlorocyclopentadien e 
Hexachloroeth•me 

lndeno(1 ,2,3-cd)pyrene 

lse>phorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylpheno, 

N-Nltrosodi-n-propylamine 

N-Nitrosodiphenylamlne 

Naphthalene 

2-Nitroaniline 

3-Nltroanlline 

4-Nitroaniline 

Nitrobemzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

NO 

NO 
ND 
ND 
NO 

ND 
40 

NO 
NO 
NO 
ND 
ND 
NO 

260 

NO 
96 
ND 

NO 
65 

NO 
ND 
NO 
ND 
NO 
ND 

NO 

140 

---- _________ ., ____ ---------
Qualilien: Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

l Analyte detected below qu~nlilation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside 11ccepted recovery limits 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

75 mg/Kg 

30 mgiKg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

38 mg/Kg 

30 mgiKg 

30 mgiKg 

30 mg/Kg 

45 

75 
75 
75 

75 
38 
30 

30 

30 

30 

30 
38 
75 
38 
75 
30 
30 

30 

30 

30 
30 
38 
75 

30 

30 

50 
30 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

mgtKg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

1 

1 

Analyst: JDC 
4/17/2008 

4/1712008 

4/1712008 

4117/2008 

41171.200B 
4117/2008 

4/17/2008 

4/17/2008 

4!17/2008 

4!1712008 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

4/1712008 

4/1712008 

4/17/2008 

4f17/2008 

4{17/2008 

4/17/2008 

4117/2008 

4!17/2006 

4/1712008 

4/1712008 

4/1712006 

4/17/2008 

4/17/2008 

4117/2008 

4/1712008 

4/1712008 

4/1712008 

4/17/2008 

4/1712008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

4/17/2008 

411712008 

4117/2008 

B Ana!yte detected in the associated Method Blank 

H Holding times for preparation or anal:r.; is exceeded 

MCL. Moximum Contaminant J.evel 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
_ ...... 

CLIENT: Western Refining Southwest, Gallup ·Client Sample ID: ALl-2-HP 

Lab Order: 0804138 Collection Date: 4/10/2008 4:22:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/ll/2008 

Lab JD: 0804138-05 Matrix: SOIL 

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

EPA METHOD B270C: SEMIVOLATILES Analyst: JDC 

Phenol 54 30 mg/Kg 4/17/2008 

Pyrene ND 30 mg/Kg 4/1712008 

Pyridine NO 75 mg/Kg 4/1712008 

1,2,4-Trichlombenzene ND :30 mg/Kg 4/17/2008 

2,4,5-Trlchlorophenol NO 30 mg/Kg 4117/2008 

2,4,6-Trlchlorophenol NO 31} mg/Kg 4/17/2008 

surr: 2,4,6-Tribromophenol 46.8 35 6-141 %REC 4/1712008 

Surr: 2-Fiuoroblphenyl 88.0 30.4-128 %REC 4/1712008 

Surr: 2-Fiuorophenol 99.0 26.1-129 o/oREC 4/17/2008 

Surr: 4-Terphenyl-d14 43.9 34.6-151 %REC 4117/2008 

Surf: Nitrobenzene-d5 91.4 26.5-122 %REC 4/1712008 

Surr: Phenol-d5 81.5 37.6-118 %REC 4!17/2006 

EPA METHOD 82608: VOLATILES Analyst: BOH 

Benzene 2.4 0.60 mg/Kg 10 4/1912008 4:12:55 PM 

Tolu,ene 11 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

Ethylben.:ene 3.4 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

Methyl tert-bu1yl ether {MTBE) ND 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

1 ,2,4-Trimethylbenzene 10 0.50 mgll<g 10 411912008 4:12:55 PM 

1 ,3,5-Trime1hylbenzona 2.8 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

1,2·Dichloroethane (EDC) NO 0.50 mg/Kg 10 4/191:2008 4:12:55 PM 

1 .2-0ibromoethane (EDB) ND 0.50 mgfKg 10 4/1912008 4:12:56 PM 

N!lphthalene 6.5 1.0 mg/Kg 10 411912008 4:12:55 PM 

1-Methylnaphthalene 14 2.0 mg/Kg 10 4119/2008 4: 12:55 PM 

2-Methylnaphtlla lene 20 2.0 mgfKg 10 4119/2008 4:12:55 PM 

Acetone ND 7.5 mgt Kg 10 4/19/2008 4:12:55 PM 

Bromoben:z:ene ND 0.50 mg/Kg 10 4119/2008 4:12:65 PM 

Bromodichloromethane NO 0.50 mgiKg 10 411912008 4: 12:55 PM 

Bromoform ND 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

Bromomathane NO 1.0 mg/Kg 10 4119/2006 4:12:55 PM 

2-Butanone ND 5.0 mg!Kg 10 411912008 4:12:55 PM 

Carbon disulfide NO 5.0 mg/Kg 10 411912008 4:12:55 PM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4119/2006 4:12:55 PM 

Chlorobenzene ND 0.50 mg!Kg 10 4119/2008 4:12:55 PM 

Cttloroethane ND 1.0 mgiKg 10 4fi9/2008 4:12:55 PM 

Chloroform ND 0.50 mg/Kg 10 411912008 4:12:55 PM 

Chloromethane NO 0.50 mg/Kg 10 4119/2008 4:12:55 PM 

2·Chlorotoh;ene NO 0.50 mg/Kg 10 4119!2008 4:12:55 PM 

4-Chlorotoluane NO 0.50 mg/Kg 10 411912008 4:12:55 PM 

eis-1,2-DCE ND 0.50 mg/Kg 10 4119/2008 4:12:55 PM 

cis-1,3-Dichtoropropane ND 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

1,2-Dibromo-3-cllloropropane NO 1.0 mg/Kg 10 4119/2008 4:12:55 PM 

.. ------·-
Qualifiers: * Value e;>(Cceds MaKimum Contaminant Level B Analyte detected in the associ a ted Meihod Bhmk 

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

Analyte detected below quantilation limits MCL Maximum Contaminant Level 

ND Not Detected ntthe Reporting Limit RL Reporting Limit 

s Spike recovery Otllside accepted recovery limits 
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Hall Environmental Analysis Laboratory9 Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-05 

Analyses 

EPA METHOD 82808: VOLATILES 

Olbromochloromethane 

Oibromomethane 

1,2·Dichlorobem:ene 

1,3-Diclllorobem:ene 

1,4·DLchlorobenzene 

Oichlorodllluoromethana 

1,1 ·Dich!oroethane 

1,1-Dichloroethene 

1 ,2-Dichloropropane 

1, '3·01chloropropane 

2,2·Dichloropropane 

1,1-Dichloropropene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-lsopropyltoluene 

4-Melhyl-2-pentanone 

Methylene chloride 

r~-Butylbenzene 

n-Propylben:z:ena 

sec-Butyl benzene 

Styrene 

tert-Butylbenzene 

1,1, 1,2-Tetrachloroethane 

1,1 ,2,2-Tetrachloroetl'lane 

Tetrachloroethene (PCE) 

traos-1 .2·DCE 

trans-1,3-0ichloropropene 

1,2,3-Trlchlorobenzene 

1,2,4-Trichlorobanzene 

1,1, 1-Trichloroethane 

1 ,1 ,2-Trich!oroelhane 

Trichloroelhene (TCE) 

Trichlorofluoromethane 

1 ,2,3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 
Surr: 1,2-0ichloroe!hane-d4 

Surr: 4-Bromolluorobenzene 

Surr: Dibromofluorometharre 

Surr; Toluene-dB 

Result 

NO 

NO 
NO 

NO 
NO 
ND 
NO 

NO 
NO 
ND 
ND 
ND 

NO 
ND 

0.58 

NO 
ND 
ND 

2.1 

1.5 

0.80 

ND 
ND 

NO 
NO 
NO 

NO 
NO 

NO 
No 
NO 
NO 
ND 
ND 

ND 
NO 

20 

94.9 

97.6 

82.5 

97.1 

Qualifiel'5: Vahle exceeds MPximum Conbuninant L~v~l 

E Value Qbove quantitation range 

Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

Client Sample ID: ALI-2-HP 

Collection Date: 4/1012008 4:22:00 PM 

Date Received: 4/1112008 

Matrix: SOIL 

PQL Quad Units 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

o.so mg/Kg 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 

0.50 

1.0 

1.0 

1.0 

5.0 

0.50 

0.50 
5.0 
1.5 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 
0.50 
0.50 

0.50 
0.50 

1.0 
0.50 

1.0 
66.7-122 

79.3·126 
64.4-119 

66.5·121 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg!Kg 

mg!Kg 

%REC 
%REC 

o/oREC 
%REC 

DF 

10 

10 

10 

10 

10 
10 

10 
10 

10 

10 
10 

10 

10 
10 
10 

10 

10 
10 
10 
10 
10 

10 
10 
10 

10 
10 

10 
10 
10 
10 

1~ 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

Date Analyzed 

Analyst BOH 
4/19/2006 4:12:55 PM 

4119/2006 4:12:55 PM 

4119/2008 4:12:55 PM 

4119/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/1912008 4:12:55 PM 

4{1912008 4:12:55 PM 

4119120084:12:55 PM 
4/1912008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/19/2008 ~:12:65 PM 

4/19/2008 4:12:55 PM 

4/1912008 4:12:55 PM 

4119/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/19!2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/19/2008 4;12:55 PM 

4/1912008 4:12:55 PM 

4/19F2008 4:12:65 PM 

4/1912008 <1:12:55 PM 

4/1912008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4119/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/19/2008 4:1Z:55 PM 

4119/2008 4:12:55 PM 

4/19/2008 4:12:55 PM 

411912008 4:12:55 PM 

411912008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/1912008 4:12:55 PM 

------.... ····-----·----
B AnRlyte detected in the associated Method Blank 

H Holding times ror p reparatiC>n or analysis exceeded 

MCL Mllllimum Contaminant Level 

RL Reponing Limit 

S Spike recovery outside accepted recovery limit$ 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- -
CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-06 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics {ORO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

110000 

ND 

0 

Gasoline Range Organics (GRO) 150 

Surr: BFB 1 08 

EPA METHOD 7471: MERCURY 

Mercury 6.7 

EPA METHOD 60108: SOIL. METALS 
Arsenic 11 

Barium 220 

Cadmium 0.12 

Chromium 16 

Lead 22 

Selenium ND 

Silver ND 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene 

Aoenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Ben:z(a}anthracene 

Bem:o(a)pyrene 

Ben~o(b)fluoranthene 

Benzo(g,h,i)perylene 

Bem~o(k)fluoranthene 

Benzoic acid 

Ben..:yl alcohol 

Bis(2·ch loroethoxy)methane 

Bis{2·ch1Droethyl)elher 

Bis(2-cl'llmoisopropyl)ether 

Bls(2-ethylhexyl)phthalate 
4-Bromophenyl phellyl ether 

Butyl benzyl phthalate 
Carbazole 
4-Chloro-3-methylphenol 

4-Chloroaniline 

NO 

ND 
NO 
NO 
NO 

ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

ND 

ND 
ND 

Quallfle~! Value eKceeds Maximum Contaminant Level 

E Value above quantitation range 

Analyte detected below quantilation limits 

ND Not Detected at the Reporting Umit 

S Spike recovery outside accepted recovery liJnits 

Client Sample ID: ALJ-3-HP 

Collection Date: 4/10/2008 2:45:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

------·--·---
PQL Qual Units 

5000 mg/Kg 

25000 mgiKg 

61.7-135 S %REG 

100 

84-138 

1.6 

2.5 
1.0 

0.10 

0.30 

0.25 

:25 
0.25 

30 
30 
30 
30 
30 
30 
30 
30 

75 
30 
50 

30 
30 

30 
30 
75 

30 
30 
30 
75 
75 

mg/Kg 

%REC 

mg/Kg 

m'-'IIKg 

mQfKg 
mgfKg 

mgfKg 

mgfKg 

mg/Kg 

mgfKg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg!Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

DF 

50 

50 

50 

20 

20 

50 

10 

1 

10 

Date Analyzed 

Analyst: SCC 

4/1712008 2:16:06 AM 

411712008 2;16;06 AM 

4/1712008 2:16:06 AM 

Analyst: NSB 
4118/2008 10:22:51 PM 

411812008 10;22:51 PM 

Analyst SNV 
411 S/2008 4 :39:22 PM 

Analyst: NMO 
4/21/2000 9:37:31 AM 

4121/200611:46:55 AM 

4121/2008 9:37:31 AM 

4/2112008 9:37:31 AM 

412812008 7:56:08 AM 

4121/2008 11:46:55 AM 

412112008 9:37:31 AM 

Analyst JDC 
4/17/2008 

4117/2008 

4/1712008 

4/17/2008 

4/1712008 

4/17/2008 
4/17/20()8 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

4/17/2008 

4117/2008 

4/17/2008 

4/17/2008 

4117!2008 

411712008 

4/1712008 

4!1712008 

4!17/2008 

4117/2008 

B Analyte detected in the a!sociated Method Blank 

H Holding times for preparation or analysis txceedcd 

MCL Muimum Contaminant Level 

RJ. Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
·------.... 

CLIENT: Western Refining Southwest, Gallup Client SrunpJe JD: ALI-3-HP 

Lab Order: 0804138 Collection Date: 4110/2008 2:45:00 PM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 
Lab ID: 0804138-06 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIYOLATILES Analyst: JDC 
2-Chloronaphthaleno NO 38 mg/Kg 1 4/17/2008 
2-Chlorophenol NO 30 mg/Kg 1 4/17/2008 
4-Chlorophenyl phenyl ether ND 30 mg/Kg 4/1712008 
ChJ}'Sene ND 30 mgt Kg 4/17!2008 
Di-n-butyl phthalate ND 75 mg/Kg 4/17f2008 
Di-n-cetyl phlhalate NO 30 mg/Kg 4/17!2008 
Dlbenz(a,h)anthracene NO 30 mg/Kg 4/17!2008 
Diben:zofuran ND 30 mg/Kg 4/1712006 
1 ,2-Dichlorobenzene ND 3() mg/Kg 4/17/2006 
1,3-Dichlorobenzene NO 30 mg/Kg 4/17/2008 
1,4-Dichlorobenzene NO 30 mg/Kg 4/17/2008 
3,3· -DJcl\lorobenzldlne ND 36 mg/Kg 4/17/2008 
Diethyl phthalate ND 30 mg/Kg 4/1712008 
Dimethyl phlhalate NO 30 mg/Kg 4/1712008 
2,4-Dichlorophenol ND 30 mg/Kg 4/1712008 
2,4-Dimethylphenol ND 45 mg/Kg 4117/2008 
4,6-Dinltro-2-methylphenol NO 75 mg/Kg 4117/2008 
2,4-Dinilrop he no 1 NO 75 mgtKg 4/1712008 
2,4-Dinitrotoluene ND 75 mgiKg 4/1712008 
2,6-Dinllrotoluene ND 75 mg/Kg 4/17f2008 
Fluoranthene ND 36 mg/Kg 4/1712008 
Fluorene 40 30 mg/Kg 4/1712008 
Hexachlorobooz:ene ND 30 mg/Kg 4/17/2008 
Hexachlorobutadiene ND 30 mg/Kg 4/17/2008 
Hexachlorocycfopentadiene ND 30 mg/Kg 411712008 
Hexachloroethane ND 30 mg/Kg 4/17/2008 
lndeno(1 ,2,3-cd)pyrene NO 38 mg/Kg 4/17/2008 
lsophorone ND 75 mg/Kg 4/1712008 
2-Mathylnaphtnatene 200 38 mg/Kg 4111/2006 
2-Methylphenol ND 75 mg/Kg 4117/2008 
3+4-Methylphenol ND 30 mg/Kg 4/1712008 
N-NitrosoCii-n-propytemiM ND 30 mg/Kg 4117!2008 
N-Nilrosodlphenylamine ND 30 mgt Kg 411712006 
Naphlhalane 36 30 mg/Kg 4/17/2008 
2-Nitroanmne NO 30 mg/Kg 1 4/17/2008 
3-Nitroanlllne ND 30 mg/Kg 1 4/17/2008 
4-Nitroanitine NO 38 mg/Kg 4/1712008 
Nitrobenzene NO 75 mgiKg 4/1712008 
2-Nitrophenol NO 30 mg/Kg 411712008 
4-N itrophenot NO 30 mg/Kg 4117/2008 
Pentachlorophenol ND 50 mg/Kg 4{17/2008 
Phenanthrene 100 31) mg/Kg 4(17/2006 

----···------·--- -- ~-- - ... --------
Qualincn: Value exceeds Maximum Contnmin~n! Level B Analy1e detected in the associated Method Blank 

E Vnlue above quantitation nmge H Holding times for preparation or sMiysis exceeded 
J Analy1e de!ected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limil 
s Spike recovery outside accepted recovery limits Page 22 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--·-·---- . ...... ----- ----------- . _______ ,.._,.......... _______ ~~:::-:=:::::::.:=:.;.. 
-----------. 

CLIENT: Western Refining Southwest. Gallup Client Sample ID: ALI-3-HP 

Lab Order: 0804138 Collection Date: 4/1012008 2:45:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-06 Matrix: SOIL 

·---·· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst; JDC 

Phenol ND 30 mg/Kg 4/17/2008 

Pyrena NO 30 mg/Kg 411712008 

Pyridine ND 75 mgiKg 4/17!2008 

1,2 ,4-Trichlorobenzene ND 30 mg/Kg 4/1712008 

2,4,5-Trichlorophenol NO 30 m(JIKg 4117/2008 

2,4,6-Trlchlorophenol NO 30 mg/Kg 4/1712008 

Surr: 2,4,6-Tribromophenol 54.6 35.5-141 %REC 4/17/2008 

Surr: 2-Fiuorobiphenyl 83.8 30.4-128 %REC 4117/2008 

Surr: 2-Fiuorophenol 94.0 28.1-129 %REC 4/17/2008 

Surr: 4-Terphenyl-d14 36.5 34.6-151 %REC 4117/2008 

Surr: Nitrobenzene-d5 90.2 26.5-122 %REC 4/17/2008 

Surr: Phenol-d5 70.1 37.6-118 %REC 4/17/2008 

EPA METHOD 62608: VOLATILES Analyst: BDH 

Benzene 2.0 0.50 mg/Kg 10 4119/2008 4:48:49 PM 

Toluene 7.0 0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

Ethylbenzene 1.9 0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

Methyl tart-butyl ether (MTBE) ND 0.50 mg/Kg 10 4119/2008 4:48:49 PM 

1 ,2,4-Trbnethylbenzene 8.3 0.50 mg/Kg 10 4119/2008 4:48:49 PM 

1 ,3,5-T rimelhylbenzene 2.0 0.50 mg/Kg 10 411912008 4:48:49 PM 

1,2-Dichloroethaoe (EDC) NO 0.50 mg/Kg 10 4119/2008 4:48:49 PM 

1.2-Dlbromoethane (EDB) NO 0.50 mg/Kg 10 4f1912006 4:48:49 PM 

Naphthalene 5.9 1.0 mg/Kg 10 4/19/2008 4:48:49 PM 

1-Methylnaphthalene 15 2.0 rngiKg 10 4/1912008 4:48:49 PM 

2-Methylnaphthalene 20 2.0 mg/Kg 10 4119/2008 4:48:49 PM 

Acetone ND 75 mg/Kg 10 4/1912008 4:46:49 PM 

Br()mobenzene NO 0.50 mg/Kg 10 411912008 4:48:49 PM 

Bromodichloromethane NO 050 mg/Kg 10 4119/2008 4;46:49 PM 

Bromoform ND 0 50 mg/Kg 10 4/1912008 4:46:49 PM 

Bromome.thone ND 1.0 mg/Kg 10 4/1912006 4:48:49 PM 

2-Butanone ND 5.0 mg/Kg 10 4119/2008 4:48:49 PM 

Carbon disulfide ND 5.0 mQIKg 10 4/19/2008 4:46:49 PM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4/1912008 4:48:49 PM 

Ch lorobenzene NO 0.50 mg/Kg 10 4119/2008 4:48:49 PM 

Chloroethane NO 1.0 mg/Kg 10 4/19/2008 4:<48:49 PM 

Chloroform NO 0.50 mg/Kg 10 4/19/2006 4:48:49 PM 

Chloromethane ND 0.50 mg/Kg 10 4/1912008 4:48;49 PM 

2-Chlorotoluene ND 0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

4-Chlomtoluene ND 0.50 mg/Kg 10 .4/19/2008 4:48:49 PM 

ois-1,2-DCE NO 0.50 mg/Kg 10 4/19/2002 4:48:49 PM 

cis-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/1912006 4:48:49 PM 

1,2-Dibromo-3-c:hloropropane NO 1.0 mgiKg 10 4/19/2008 4:46:49 PM 

- ·-·---·- ,._,_ -· ·----· -r~•••·---•• 

Qualffier8: VRiue eltceeds Maximum Contaminant Level B Analyte detected in tile associated Method Blank 

13 Value above quantitation nmgt H Holding times for preparation or analysis exceeded 

An@lyte detected below quentitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis I.aboratory, Inc. Date: 29·Apr-08 

- -· .... .-..:::::=:=. -:~ 

CLIENT: Western Refmi11g Southwest, Gallup Client Sample ID: ALl-3-HP 

Lab Orden 0804138 Collection Date: 4/10/2008 2:45:00 PM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/11/2008 

LabiD: 0804138-06 Matrix: SOlL 
-----·~----

Analyses Result 

EPA METHOD 82608: VOLATILES 
Dit)romochloromethane NO 
Dlbromomethane NO 
1,2-Dichlorobenzene ND 

1,3-Dichlorobenzene ND 

1,4-Dichlorobenzene ND 

Dichlorodifluoromethane ND 

1, 1-Dichloroethane ND 

1,1-Dichloroethene NO 

1,2-Dichlcropropane NO 

1,3-DichiGropropane ND 

2,2-Dichloropropane ND 

1,1-Dichloropropene NO 

Hexecnlorot)uladfene NO 

2-Hexanone ND 

lsopropylbenzene 0.51 

4-Jsopropyltoluene 0.53 

4-Meihyl-2-pentanone ND 

Methylene chloride NO 

n·Butylbenzene 2.1 

n-Propyibenzene 1.2 

sec-Butylbenz:ene 0.89 

Styrene ND 

tert-Butylbenzene ND 

1,1,1,2-Tetrachloroelhane ND 

1,1 ,2,2· Tetrachloroethane ND 

Tetrachforosthene (PCE) ND 

trans-1 ,2·DCE ND 

trans-1,3-Dichloropropene NO 

1,2, 3· Trichlorobenzene ND 

1,2,4-Trichloroben;zene NO 
1,1. 1· Trichloroethane ND 

·1,1,2-Trichloroethane NO 

Trichloroethane (TCE) ND 

Trichlororluoromethane ND 

1,2,3· Trichloropropane ND 

Vinyl chloride NO 
Xy\enes, Total 12 

Surr: 1 ,2-Dichloroethane-d4 95.0 

Surr: 4-Bromof!uorobenzene 96.6 

Surr: Olbromofluoromethane 80.9 

Surr: Toluene-dB 102 

------· ·-·-- -- --·.--·----·--·-. 
Qualifitrs: • Value cxooeds MIIXimum Contaminant Level 

F. Value abCJVe quantitation rnnge 

J Analyte detected below quenlitetion limits 

NO Not Detected at the Reporting Limit 

PQL Qual Units DF Date Analyzed 

Analyst: BDH 
0.5() mg/Kg 10 4/1912008 4:48:49 PM 

1.0 mgiKg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4119/2008 4:48:49 PM 

0.50 mgll<g 10 411912008 4:46:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mgJKg 10 4/19/2008 4:48:49 PM 

1.0 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4/1912008 4:48:49 PM 

0.50 mgJKg 10 4/19/200S 4:48:49 PM 

1.0 mg/Kg 10 4119/2008 4:48:4S PM 

1.0 mgJKg 10 411 9120()8 4:48:49 PM 

1.0 mg/Kg 10 4/1912008 4:48:49 PM 

5.0 mg/Kg 10 4119/2008 4;48:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4119/2008 4:48:49 PM 

5.0 mg/Kg 10 4119/2008 4:48:49 PM 

1.5 mg/Kg 10 4/Hl/2008 4:48:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mgtKg 10 .ol/19/2006 4:48:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4119/2008 4:48:49 PM 

0.50 mg/Kg 10 4/19/2006 4:48:49 PM 

0.50 mgiKg 10 4/1912008 4:48:49 PM 

0.50 mg/Kg 10 4/1912008 4:46:49 PM 

0.50 mg/Kg 10 4/19/2008 4:46:49 PM 

0.50 mg/Kg 10 4/1912008 4:48:49 PM 

1.0 mgiKg 10 4/1912008 4:46:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4/1912008 4:48:49 PM 

0.50 mg/Kg 10 4/1912008 4:48:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4119/2008 4:46:49 PM 

1.0 mgtKg 10 4/19/2008 4:48:49 PM 

0.50 mg/Kg 10 4/19/2008 4:48:49 PM 

1.0 mg/Kg 10 4(19/2008 4:46:49 PM 

68.7·122 %REC 10 4/19/2008 4:48:49 PM 

79.3·126 %REC 10 4119/2008 4:48:49 PM 

64.4·119 %REC 10 411 S/2008 4:48:49 PM 

86 5-121 %REC 10 4/19/2008 4:48:49 PM 

-------·--·----------·---
B Ana\yte detected in the 1\S:!ociatcd Method Blank 

H llolding times for preparation or BU!Ilysis eKceeded 

MC!. Ma~imum Contaminant Level 

RL Reporting Limit 

S Spike recovery outside accepted recovery limit> 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

----------····.----........... .,_ .. -.. -._ ·-=---~============== 

CLIENT: 

Lsb Order: 

Westem Refining Southwest, Gallup 

0804138 

Project! Evaporation Pond/ Aeration Lagoon 

Lab ID: 0804133-07 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO} 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 8015B: GASOLINE RANGE 

Gasoline Range Organios (GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Mercury 

EPA METHOD 601 OB: SOIL METALS 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

·suver 

EPA IIIIETHOD 6270C: SEMIVOLATILES 

Acenephthene 

Acenaphtllylene 

Aniline 

Anthracene 

Azoben!ene 

Benz(a)anthracene 

Benzo(a)pyrene 

Bemo:o(b)fluorent11ene 

Benzo(g,h,l)perylene 

Ben:z:o(k)lluoranthene 

Benzoic acid 

Benzyl slcohol 

Bis(2-chloraethoxy)methane 

Bis{2-chloroe\hyl)ether 

Bis(2-chloroisopropyl)ether 

Bls(2-ethylhexyl)phthal!lte 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chlo ro-3-melhylphenol 

4-Chloroanlline 
-----···-------...... _. 

76000 
ND 

0 

590 
120 

6.3 

47 
310 
1.4 
60 

220 
NO 

ND 

ND 

NO 

ND 

NO 
NO 
ND 
ND 
ND 

NO 

ND 
ND 

ND 
ND 

ND 

ND 

NO 
ND 

ND 

NO 
NO 
ND 

QuaUIIen: * Value exceeds Maximum Conlaminant Le~l 

E Value ubuve quanlitation range 

Anatyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Client Sample ID: ALI-4-HP 

Collection Date: 4/10/2008 10:50:00 AM 

Date Received: 4/ll/2008 

Matrb.: SOIL 

PQL Qual Units 

5000 mgll<g 

25000 mg/Kg 

El1.7·135 S %REC 

iOO 
84-138 

1.6 

2.5 

1.0 
0.10 

3.0 
2.5 

25 
0.25 

30 
30 
30 

30 
30 
30 
30 
30 
75 
30 
50 
30 
30 
30 

30 
75 
30 
30 
30 
75 
75 

-----

mg/Kg 

%REG 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 
m~j/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mgfKg 

DF 

50 

50 
50 

20 
20 

50 

1 

10 

10 
10 
10 

Date Analyzed 

Analyst: sec 
411712008 2:50:07 AM 

4117/20~8 2:50:07 AM 

411712008 2:50:07 AM 

Analyst: NSB 
4/18/2008 10:52:49 PM 

4/18/2008 10:52:49 PM 

Analyst SNV 
4/18/2008 4:40:54 PM 

Analyst: NMO 
412112008 9:40;07 AM 

4121/2008 11:4G:37 AM 

4121/2008 9:40:07 AM 

41211200811:49:37 AM 

412812008 8:40:06 AM 

4/2112008 11:<t9:37 AM 

4/21/2008 9:40:07 AM 

Analyst: JOC 
4/1712008 

4117/2008 

4/17/2008 

4117/2008 

4/17/2008 

4/17/2006 
411712008 
4117/2008 
411712008 

4/17/.2008 

411712008 

4117/2008 

411712008 

411712008 

4117/2006 

4/1712006 

4!1712006 
411712008 

411712006 

4/17/20(18 

4/1712008 

B Analyte detected in the IIS$OCiatcd Method Blank 

H Holding times for preparation or 8nalysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory~ Inc. Date: 29-Apr-08 

--··---· 

CLIENT: Western Refming Southwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-07 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphthaten& NO 

2-CI\Iorophenol NO 

4-Chlorophenyl phenyl ether ND 

Chrysene 31 

Di-n-butyl phlhalate NO 

Oi-n-octyl phthalate NO 

Dibenz(a,h)anthracsne NO 

O!benzofuran NO 

1,2-Dichloroben;rene NO 
1,3-Dichloroben;rene NO 

1,4-Dichlorabenzene NO 
3,3"-Dichlorobenzicline ND 
Dielhyl phthalate ND 

Dimethyl phthalate NO 

2,4-Dichlorophenol NO 

2,4-Dimethylphenol NO 
4,6-Dinitro-2-methylphenol NO 

2,4-D in ltrophenol NO 

2,4-Dinilrololuene ND 

2, 6-0i nitrotoluene ND 

Fluoranthene NO 

Fluorene NO 

Hexachlorobenzene NO 

Hexachlorobutadiene ND 

Hexachlarocyclopantadiene ND 
Hexachloroethane ND 
lndeno(1,2,3-cd)pyreno NO 

lsophorone ND 

2-Methylnaphthalene 340 

2-Methylphenol NO 

3+4-Methylphenol ND 

N·Nitrosodi-n-propylamina NO 

N-Nitrosodiphenylamlne ND 

Naphthalene 90 

Z-Nltroaniline NO 

3-Nitroaniline NO 

4-N it roan iline ND 
Nitrobenzene NO 

2-NIIrophenol NO 
4-Nitrophenol ND 

Pentachlorophenol NO 

Phenanthrene 64 

Qualifiers: • VRiue exceed& M8l(imum Contaminant Level 

E Value libove quanlillltion range 

A.nalyte detected below quantitalion limits 

ND Not Detected at tne Reporting Limit 

S Spike recovery outside accepted recovery limits 

Cli~_nt Sample ID: ALJ-4-HP 

Collection Date: 4110/2008 10:50:00 AM 

Date Received: 4/11/2008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

Analyst: JDC 

38 mg/Kg 4/17/2008 

30 mg/Kg 4/17/2006 

30 mg/Kg 4/17/2008 

30 mg/Kg 4/17/2000 

75 mg/Kg 4/1712008 

30 mg/Kg 4/17/2008 

30 mg/Kg 4/17/2008 

30 mg/Kg 4/17/2.006 

30 mg/Kg 4/17/2008 

30 mg/Kg 4/17/2008 

30 mg!Kg 4/1712008 

38 mg/Kg 4117/2008 

30 mg/Kg 4117/2008 

30 mg/Kg 4/17/2008 

30 mg/Kg 4/17/2008 

45 mg/Kg 4/1712008 

75 mg!Kg 4/17/2008 

75 mg/Kg 4/17/2008 

75 mg/Kg 4/17/2008 

75 mg/Kg 4117/2008 

36 mg/Kg 4/1712008 

30 mg!Kg 4117{2008 

30 mg/Kg 1 4/17/2008 

30 mg/Kg 1 4117/2008 

30 mg/Kg 1 4/17/2008 

30 mg/Kg 4117/2008 

38 mg/Kg 4117/2008 

75 mg/Kg 4117/2008 

38 mg/Kg 4/17/2008 

75 mg/Kg 4/1712008 

30 mg!Kg 4/1712008 

30 mgtKg 4/17/2008 

30 mg/Kg 4/1712008 

30 mg/Kg 411712008 

30 mg/Kg 411712008 

30 mg/Kg 4117/2008 

38 mg/Kg 4117/2006 

75 mg/Kg 4!17/2008 

30 mg/Kg 4/17/2008 

30 mg/Kg 4(17/2008 

50 mg/Kg 4f17/2008 

30 mg!Kg 4117/2006 

----------------····-·-·----
B Analyte detected in tlte associated Method Blank 

I I Holding times for preparation or anal~ is exceeded 

MCL Mn~imum Contamimmt Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

ProJect: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-07 
----------------

Analyses 

EPA METHOD 8270C: SEMIVOLATILES 
Phenol 
Pyrene 
Pyridine 
1 ,2,4-Tiichlorobenzene 

2,4,5-Tnchlorophenol 

2,4,6-Trichlorophenol 

Surr; 2,4,6-Tribromophenol 

Surr: 2-Fiuoroblphenyl 

Surr: 2·Fiuorophenol 

Surr: 4·Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr: Pheno!-d5 

EPA METHOD 82608: VOLATILES 
Benzene 

Toh.lene 
Ethylbenzene 

Methyl tert-butyl ether {MTBE) 

1 ,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

1 ,2-Dichloroethane (EDC) 

1 ,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Melhylnaphthalene 

Acetone 
Bromobenzene 

Bromodlchloro methane 

Bromoform 

Bromomethane 
2-Butanone 
Carbon disulfide 

Carbon tetrachloride 

Chloroberu:ene 

Chloroethane 

Chloroform 
Chloromethane 

2-Chlorotoluena 

4-Chlorololuene 

cls-1 ,2-DCE 

cis-1 ,3-0ichloropropene 

1 ,2-Dibromo-3-chloropropane 

----·-··--- ----------

Result 

ND 

NO 
NO 
NO 
NO 
NO 

59.3 

91.2 

9-4.5 

43.9 

86.0 

75.7 

3.2 
22 

11 
NO 

37 
10 

NO 
ND 
21 

29 

46 
NO 
NO 

ND 

NO 
ND 

ND 

ND 
NO 
NO 
NO 
ND 

NO 
ND 

NO 
ND 

ND 
ND 

Quallllerft: Vlllue exceeds Ma11:imum Coutaminant Level 

E Value above quantitation range 

Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

S Spike rc~ovcry outside accepted recovery limits 

====== ========:;:: ___ _ 
Client Sample ID: ALI-4-HP 

Collection Date: 4/10/2008 10:50:00 AM 

Date Received: 4/1112008 
Matrix: SOIL 

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

30 
30 

75 
30 

30 
30 

35.5-141 

30.4-126 

28.1-129 

34-15·151 
26.5-122 

37.6-118 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
1.0 

2.0 

2.0 

7.5 

0.50 
0.50 
0.50 

1.0 
5.0 
5.0 

1.0 
0.50 

1.0 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

mg/Kg 

mgiKg 

mg/K9 
mgiKg 
mgiK.g 
mgiKg 

%REC 
%REC 

%REC 

%REC 

%REC 
%REC 

mg/Kg 

mg/Kij 
mg/Kg 
mg/Kg 
mg/Kg 

mg/l<g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mgiKg 

mQIKg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 
mg/Kg 

mg/Kg 

mgiKg 

-·-·····--·---

10 

10 
10 
10 

10 

10 

10 

10 

10 

10 
10 
10 

10 

10 
10 

10 
10 
10 
10 

10 

10 
10 

10 
10 

10 

10 

10 

10 

Analyst: JDC 
4/1712008 

411712008 

4/17/2008 

4117/2008 

411712008 

411712008 

-4/1712008 
4117/2008 

4117/2008 

4117/2008 

4117/2008 

4117/2008 

Analyst BOH 
4/19/2008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:2-4:28 PM 

4/1912008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/1 9/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 
4/1912.008 5:24:26 PM 

4/19/2008 5:24:26 PM 
4/19/2008 5:24:28 PM 

4119/2008 5:24:28 PM 

4119/2008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/1 9/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/19120(18 5:24:28 PM 

411912008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/1912008 5:24:28 PM 

B Ana\yte detected in 1he associated Method Blank 

!-! Holding times for preparation or analysis exceeded 

MCL Maximum Contami11~nt Level 

RL Reporting L.imil 
Page 27 of 128 

I II 



!'I 

Hall Environmental Analysis Laboratory, Inc. Date: 19-Apr-08 

---------- -·-·-··------ --------. - - -
ClsiENT: Western Refining Southwest, Gallup Client Sample ID: AL1-4-HP 

Lab Orden 0804138 Collection Date: 4/1 012008 I 0:50:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

LabiD: 0804138-07 Matrix: SOIL 
----------------
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82606: VOLATILES Analyst: SOH 

Dibromochloromethane ND 0.50 mgiKg 10 4/19/2008 5:24:28 PM 

O.ibromomethane ND 1.0 mg/Kg 10 4/19/2008 5:24:28 PM 

1 ,2-Dichlorobenzene NO 0.50 mg!Kg 10 4/1912008 5:24:28 PM 

1,3-0ichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 5:2~:28 PM 

1 ,4-Dichlorobenz:.ene ND 0.50 mg/Kg 10 4119/2008 5:24:28 PM 

Dlchlorodifluoromethane NO 0.50 mg/Kg 10 4119/2008 5:24:28 PM 

1,1-Dichloro&thane ND 1 0 mg/Kg 10 4/19/2006 5:24:28 PM 

1,1-Dichloroethens NO 0.50 ml}t'Kg 10 4119/2006 5:24:28 PM 

1,2· Dich loropropane NO 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

1,3-Dichloropropane ND 0.50 rng/Kg 10 4/19/2008 5:24:28 PM 

2,2-Dlch lor()propane ND 1.0 mgiKg 10 4/19/2008 5:24:26 PM 

1,1-0ichloropropene NO 1.0 mQ/Kg 10 4/19/2008 5:24:28 PM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4/19/2008 5:24:28 PM 

2-Hexanone NO 5.0 mg!Kg 10 4/19/2008 5:24:28 PM 

lsopropylbe nzene 1.6 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

4-lsopropyHoluene 0.84 0.50 mg/Kg 10 4/1912008 5:24:28 PM 

4-Methyl-2-penla none ND 5.0 mg/Kg 10 4/19/2008 5:24:28 PM 

M&thylene chloride NO 1.5 mg/Kg 10 4/19/2008 5:24:28 PM 

n-Butylben:tene 7.0 0.50 mg/Kg 10 4/19!2000 5:24:28 PM 

n-Propylbenzene 5.9 0.50 mg/Kg 10 4!19/2006 5:24:26 PM 

sec-Butylbenzene 1.8 0.50 mg/Kg 10 4/19/2006 5:24:28 PM 

Styrene ND 0.50 mg/Kg tO 4/1912008 5:24:28 PM 

tert-Butyloonzene ND 0.50 mg/Kg 10 4119/2008" 5:24:28 PM 

1,1,1,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/1912008 5:24:28 PM 

1 ,1,2,2-Tetrachloroethane NO 0.50 mg/Kg 10 4/1912008 5:24:28 PM 

Tatrachloroethene (PCE) ND 0.50 mgiKg 10 4/19/2008 5:24:28 PM 

trans-1,2-DCE ND 0.5() mg/Kg 10 4119/2008 5:24:28 PM 

lrans-1,3-Dichloropropene NO 0.50 mg/Kg 10 4/1912008 5:24:28 PM 

1, 2, 3· Trichlorobeozene ND 1.0 mg/Kg 10 4/1912008 5:24:28 PM 

1,2,4-Trichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

1, 1,1-Trlchloroelhane NO 0.50 mg/Kg 10 4119/2008 5:24:28 PM 

1,1,2· Trichloroelnane ND 0.50 mg/Kg 10 4/19/2008 5:24:26 PM 

Trichloroethane (TCE) ND 0.50 mgiKg 10 4/1912008 5:24:28 PM 

Trichloronuoromethane NO 0.50 mg/Kg 10 4119/2008 5:24:28 PM 

1,2,3· T rlchloropropane ND 1.0 mg/Kg 10 4119/2008 5:24;28 PM 

Vinyl chloride ND 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

Xylenes, Total 60 1.0 mg!Kg 10 4/19/2008 5:24:28 PM 

Surr: 1,2-Dichloroethane-d4 101 68.7·122 %REC 10 4/19/2006 5:24:28 PM 

Surr: 4-Bromofluorobenzene 963 79.3·126 %REC 10 4/19/2006 5:24:28 PM 

Surr; Dibromolluoromethane 85.6 64.4-119 %REC 10 4/19/2008 5:24:26 PM 

Surr: Toluene-dB 93.8 86.5-121 %REC 10 4/19/2006 5:24:28 PM 

----------- ·- ~~-------- ---------- ----
Qualilier11: • Value ex~;Ceds Maximum Contaminant ~cl B Analyte detected in the as:110ciatcd Method Blunk 

E Value above qmmtitation range H Holding ti1nes for preparation or analysis exceeded 

1 Ana lyle dcle(;teO below quantitadon limits MCL Maximum Contaminant Level 

ND Not Detected at the Repcrting limit RL Reporting Limit 

s Spike recovery ou!'>ide acccp!ed rccovt:ry limits 
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I I 

Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 

----·- .. .. ·--· ------- ---·-·-
CUENT: Western Refining Southwest, Gallup Client Sample ID: ALl-5-HP 

Lab Order: 0804138 Collection Date: 4/10/2008 10:20:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-08 Matrix: SOIL 
---··-- __ _...,,., _______ 
Analyses Re.1mlt PQL Qual Units DP Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SCC 

Diesel Range Organics (DRO) 130000 5000 mgiKg 50 4/17/2008 3:23:55AM 

Mot()( Oil Range Organics (MRO) 25000 25000 mg/Kg 50 -4/1712008 3:23:55 AM 

Surr: DNOP 0 61.7-135 s %REC 50 4/17/2008 3:23:56 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) 670 100 mg/Kg 20 4/1 Sf2008 11 :22:52 PM 

Surr. BFB 112 84·138 %REC 20 4118/2008 1 1:22:52 PM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury Hl 3.3 mg/K~;~ 100 4118/2008 4:42:27 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 31 2.5 mgiKg 1 41211200810:54:58AM 

Barium 450 1.0 mg!Kg 10 4/21/2008 11:52:18 AM 

Cadmium 0.79 0.10 mg!Kg 4/21/2008 10:54:56 AM 

Chromium 46 0.30 mg/Kg 1 4121/2008 10:54:58 AM 

Lead 110 2.5 mg/Kg 10 4/28/2008 8:44:11 AM 

Selenium NO 25 mg/Kg 10 4/21/200811:52:18AM 

Silver NO 0.25 mg/Kg 4/211200810:54:58AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphlhene NO 30 mgiKg 4/17/2008 

Acenaphlhylene ND 30 mg/Kg 4/17/2008 

Aniline NO 30 mg/Kg 4/17/2008 

Anthracene NO 30 mg!Kg 4/17/2008 

Azobenzene NO 30 mg/Kg 4/1712006 

Banz(a)anthracene NO 30 mgl!<g 4/1712008 

Benzo(a)pyrene NO 30 mgiK9 4/17/2008 

Benzo(b)fluaranthene ND 30 mg/Kg 4/17/2008 

Benzv(g,h,l)perylene NO 75 mg/Kg 411712008 

Benzo(K)fluorenthene NO 30 mg/Kg 4/1712008 

Benzoic acid NO 50 mg/Kg 4/1712008 

Benzyl alcohol ND 30 mg/Kg 4/1712008 

Bis(2-chloroethoxy)melhane NO 30 mg/Kg 4117/2008 

Bis{2-chloroelhyl)ether NO 30 mg/Kg 4/1712008 

Bis(2-chlore>isopropyl)ether NO 30 mg/Kg 4/17/2008 

Bls(2-ethylh exyl)p hthalste NO 75 mgiKg 4/17/2008 

4-Bromophenyl pl1enyl ether NO 30 mg/Kg 4/17/2006 

Butyl benzyl phthalate ND 30 mg/Kg 4/17/2008 

Carbazole ND 30 mg/Kg 4/17/2008 

4-Chloro-3-methylphenol NO 75 mg!Kg 4/17/2008 

4-Ch loroaoiline NO 75 mg/Kg 4/17/2008 
.__. ..... ...-----· ----·-···----

Qualifierz;: Value exceeds Maximum Contaminant Level B Analyte detected in 1hc associated Method Blllllk 

E Value above qnantitation rQnge H Holding times ror preparation or a11alysis exceeded 

J Analyte detected below quantitMion limits MCL Maximum Contllminant Level 

NO Not Detected lll the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted n:covery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- ·-----·---·- =·· === -==== 
CLIENT: Westcm Refming Southwest, Gallup Client Sample ID: ALJ-5-HP 

Lab Order: 0804138 Collection Date: 4/1012008 l0:20:00 AM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/J 112008 

LabiD: 0804!38-08 Matrix: SOIL 
--·----·-·------------. 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chloronaphlhalen& ND 36 mg/Kg 4117/2008 

2-Chlorophenol ND 30 mg/Kg 4/17/2008 

4-Chlorophenyl phenyl ether ND 30 mg/Kg 4117/2008 

Chrysen& ND 30 mg/Kg 4/17/2008 

DI-n-butyl Phthalate NO 75 mg/Kg 4/1712008 

Oi-n-octyl phthalate ND 30 mg/Kg 411712008 

D1banr(a, h)anlhracene ND 30 mg/Kg 4117/2008 

Dlben<:ofuran NO 30 mgtKg 4/1712008 

1 ,2-Dichlorobenzen& NO 30 mg/Kg 4/1712006 

1 ,3-Dichlorobenzene ND 30 mg/Kg 4/17{2008 

1 ,4-Dichlorobenzene NO 30 mg/Kg 4/17{2008 

3,3 '-Dichlorobenz:tcline NO 38 mgiKg 411712008 

Diathyl phthalate NO 30 mgfKg 4/17/2006 

Dimethyl phthalate ND 30 mg/Kg 411712008 

2 ,4-D jchiorophenol NO 30 mg/Kg 4/17/2006 

2,4-Dimethylphenol NO 45 mg/Kg 4/17/2008 

4,6-Dinitro-2-methylphenol ND 75 mg/Kg 4/17120013 

2,4-Dinitrophenol ND 75 mg/Kg 4/17/2008 

2.4-Dinitrotol ue ne ND 75 mg/K,g 4/17/2006 

2,6-Dinltrotoluene ND 75 mg/Kg 4117/2008 

Fluoranlhene ND 38 mg/Kg 4/1712008 

Fluorene 47 30 mg/Kg 4/1712008 

Hexachlorobenzene NO 30 mg/Kg 4117/2008 

Hexachlorobutadiene ND 30 mg/Kg 4/1712006 

Hexachlorocyclopentadlene ND 30 mg/Kg 4/17/2006 

Hexachloroethane NO 30 mg/Kg 4/1712008 

lndeno(1 ,2,3-cd)pyrene NO 38 mg/Kg 4/17/2008 

lsophorone NO 75 mg/Kg 4117/2008 

2-Methylnaphthalene 460 38 mgfKg 4/17/2008 

2-Methylphenol NO 75 mg/Kg 4/17/2008 

3+4-MethylphMOI 47 30 mg/Kg 4/17/2008 

N-Nitrosodl·n-propylamlne ND 30 mg/Kg 4/1712008 

N-NIIrosodiphenylamine NO 30 m[!!Kg 4117/2008 

Naphthalene 110 30 mgfKg 4117/2008 

2-Nitroaniline NO 30 mg/Kg 4/17/2008 

3-Nitroaniline ND 30 mg/Kg 4/17/2006 

4-N~roaniline NO 38 mgfKg 4/17120!}8 

Nitrobenzene ND 75 mg/Kg 4/17/2008 

2-Nitrophenol NO 30 mgtKg 4/17/2008 

4-Nitrophenol ND 30 mgiKg 4/17/2006 

Pan tach lorophenof NO 50 mg/Kg 4/17{2008 

Phenanthrene 130 30 mgiKg 4/17{2008 

--··----
Quullflers: • Value exceeds Maximum Conlaminant Level B Analyte detected in the asrocioted Melhod Blank 

E Value above quantitation range H Holding times for preparalion or analysis eJtceeded 

l A.nalyte detected below qusotitation limits MCL Maximum Contaminant Level 

ND Not Detected al the Reporting Limit RL Re1mrting Limit 

s Spike recovery out~ ide accepted recovery limits 
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I I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-- ·-----·- ~ ... - -·-

CLIENT: Western Refming Southwest, Gallup Client Sample ID: ALl-5-HP 

Lab Order: 0804138 Collection Date: 4/10/2008 10:20:00 AM 

Project: Evaporation Pond/ Aerati011 Lagoon Date Received: 4/1112008 

LAb ID: 0804138-08 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Anafyst: JDC 

Phenol NO 30 mgfKg 4/1712008 

Pyrene ND 30 mgiKg 4/17/2008 

Pyridine ND 75 mg/Kg 4/17(20()8 

1,2,4-Trichlorobenzene NO 30 mgtKg 4/17/2008 

2,4,5-Trichloropheool ND 30 mgfKg 1 4117{2008 

2,4,6-Trichlorophenol NO 30 mg/Kg 1 4/17/2008 

Surr: 2,4,6-Tribromophenol 41.4 35.5-141 %REC 4/17/20()8 

Surr: 2-Fiuorobipllenyl 74.1 30.4-128 %REC 4117/2008 

Surr: 2-Fiuorophenol 94.2 28.1-129 %REC 4117/2008 

Surr: 4-Terphenyl-d14 46.3 34.6-151 %REG 4117/2008 

Surr: Nitrobenzene-d5 99.8 26.5-122 %REG 4117/2008 

Surr: Phenol-d5 74.0 37.6-118 %REG 4/17/20l}8 

EPA METHOD 82608: VOLA1'1LES Analyst: BDH 

Benzene 9.0 0.50 mg/Kg 10 4/19120()8 6:00:00 PM 

Toluene 48 1.0 mg/Kg 20 4121120()812:37:00 PM 

Ethyll>enzene 15 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

Methyl tert-butyl ether (MTBE) 0.74 0.50 mg/Kg 10 4/19/2008 IJ:OO:OO PM 

1,2.4-Trimethylbenzene 26 0.50 mgtl<g 10 4/19/2008 6:00: 00 PM 

1,3,5·Trimethylbenzene 7.4 0.50 mg/Kg 10 4/1912008 6:00 00 PM 

1,2-Dieliloroethane (EDC) ND 0.50 mg/Kg 10 4/1912008 8:CO:OO PM 

1 ,2-Dibromoethane (EDB) NO 0.50 mgiKg 10 4/19120()8 5:00:00 PM 

Naphthalene 19 1.0 mg/Kg 10 4119/2008 6:00:00 PM 

1-Methylnaphthalene 28 2.0 mg/Kg 10 4/1912008 6:00:00 PM 

2-Methylnaphthalene 42 2.0 mg/Kg 10 4/1912008 6:00:00 PM 

Acetone NO 7.5 mg/Kg 11) 4/19/2008 6:00:00 PM 

Bromobenze11a NO 0.50 mg/Kg 10 4119/2008 6:00:00 PM 

Brom od ichloromethane NO 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

Bromoform ND 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

Bromomelhane NO 1.0 mg!Kg 10 4/1912008 5:00:00 PM 

2-Butanone NO 5.0 mg/Kg 10 4/1912008 6:00:00 PM 

Carbon disulfide ND 5.0 mg!Kg 10 4/19/2008 6:00:00 PM 

Carbon tetrachloride NO 1.() mg!Kg 10 4/19/2008 6:00:00 PM 

Chlorobenzene ND 0.50 mg/Kg 10 4/1 9/2008 6:00:00 PM 

Chloroalhane NO 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

Chloroform ND 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

Chloromethane ND 0.50 mg/Kg 10 4119/2008 6:00:00 PM 

2-Chloro\oluene NO 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

4-Ghlorotoluene NO 0.50 mg/Kg 10 411912008 6:tl0:00 PM 

cis-1,2-DCE ND 0.50 mg/Kg 10 4/19/2008 6:00:00 PM. 

cls-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1 ,2-Dibromo-3-chloroprcpane NO 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

·---~~---------- -----
QuRiiners: V11luc exceeds Maximum Contaminant Ltvcl B Analyte detected in the associated Method Blank 

E Value above quantitation range H Holding time$ for preparation or llfiHlysis exceeded 

Analyte detected below quantitation limits: MCL MSJtimum Contaminant Level 

ND Not Detected at the Reporting Limit RL Repor!iug Limit 

s Spilce recovery outside accepted recovery limits Page 31 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
-------

------ --· ----·•r·•-• •-

CLIENT: Western Rcfming Southwest, Gallup Client Sample ID: ALl-5-HP 

Lab Order: 0804138 Collection Date: 4/10!2008 10:20:00 AM 

Project: Evaporation Pond! Aeration Lagoon D11te Received: 4/1112008 

Lab ID: 0804138-08 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst BDH 

Dlbromochloromethane ND 0.50 mg!Kg 10 411912008 6:00;00 PM 

Dibromomethane ND LO mgfKg 10 4/19/2008 S:OO:CO PM 

1 ,2·Dichlorobenze:ne NO 0.50 mg/Kg 10 4119/2008 5:00:00 PM 

1 ,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1,4-Dichlorobenzene ND 0.50 mg/Kg 10 4/1912008 6:00:()0 PM 

Dichlorodifluoromethane ND 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

1 ,1-Dichloroethane ND 1.0 mg/Kg 10 411912008 6:00:00 PM 

1,1-Dic:hloroethene ND 0.50 mgfl<g 10 4/1912008 6:00:00 PM 

1,2-Dichloropropane ND 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1,3-Dichloropropane ND 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

2,2-Dichloropropane NO 1 0 mg/Kg 10 4/19/2008 6:00:00 PM 

1 , 1-Dichlorop ropene NO 1.0 mg/Kg 10 4/1912008 6:00:00 PM 

He)(aChlorobutadlene ND 1.0 mg/Kg 10 4/19fZ008 6:00:00 PM 

2-Hexanone ND 5.0 mg/Kg 10 4119/2008 6:00;00 PM 

lsopropylbenzena 2.6 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

4-leopropyltol uem~ 0.90 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

4-Methyl-2-penta.none ND 5.0 mg/Kg 10 4119/2008 6:00:00 PM 

Methylene chloride ND 1.5 mg/Kg 10 4119/2008 6:00:00 PM 

n-Butylbenzena 4.9 0.50 mg/Kg 10 411912006 6:00:00 PM 

n-Propylbenzene 4.8 0.50 rng/Kg 10 4f19/2008 6:00:00 PM 

sac-Butyll:>enzene 1.9 0.50 mg/Kg 10 411912008 6:00:00 PM 

Styrene NO 0.50 mg/Kg 10 4119/2008 6:00:00 PM 

tert-Bulylbenzene ND 0.50 mg!Kg 10 4/19/2008 6:00:00 PM 

1,1,1,2-Tetrachloroethane NO 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1 ,1,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4119/2008 ti:OO:OO PM 

Tetrachloroethane (PCE) NO 0.50 mg!Kg 10 4119/2008 6:00:00 PM 

trans-1,2-DCE ND 0.50 mg!Kg 10 4/19/2008 6:00~00 PM 

trans-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

1,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

1,2,4-Tri(;hlorobenzene NO 0.50 mg/Kg 10 411912008 6:00:00 PM 

1,1 ,1-Trichloroeth&ne ND 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

1,1,2-Trlchloroethane NO 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

Trichloroethane (TCE) ND 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

Trichlorofiuorometha ne ND 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

1 ,2,3-Trichloropropane ND 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

Xylenes, Total 61 1.0 mg/Kg 10 4/1912008 6:00:00 PM 

surr: 1,2-Dicllloroethane-d4 97.9 68.7-122 %REC 10 4/19/2008 6:00:00 PM 

Surr: 4-Bromofluorobenz.ene 101 79.3-126 %REC 20 4/2112008 12:37:00 PM 

Surr; Dibromofluoromethane 88.2 64.4-119 %REC 10 4/1912008 6:00:00 PM 

Surr: Toluene-dB 100 86.5-121 o/oREC 10 4/19/2008 6:00:00 PM 

-----··-·· ... ------ ........ ----··· -----··-·- --·-- ~--·-
Qualifiers: Value e"cceds Ma"imum Contaminant Level 

E Value altove quantilation range 

An61yt~ detected below quantit~tion limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limit3 

B Analyte detected In tl1e assocll!tcd Method Blank 

H Holding lime5 for preparation or analy$iS exceeded 

MCL Maximum Conlaminant ~el 

RL Repo11ing Limit 
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I I 

Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 
.• 

CUENT: Western Refining Southwest, Gallup Client Sam pie ID: A L 1-1-SS 

Lab Order: 0804138 Collection Date: 4/10/2008 5:10:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/111200 8 

Lab ID: 0804138-09 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SCC 

Diesel Range Oll}anics (ORO) 71000 5000 my/Kg 50 4/1712008 3:57:41 AM 

Motor Oil Range Organics (MRO) NO 25000 mg/Kg 50 4117!2008 3:57:41 AM 

Surr: DNOP 0 61.7-135 s %REC 50 4/17/20()6 3:57:41 AM 

EPA METHOD 00158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) 300 250 mg/Kg 50 4/17/2008 2:36:15 PM 

Surr: BFB 109 84-138 %REC 50 411712008 2:36:15 PM 

EPA METHOD 7471: MERCURY Analyst: SNV 
Mercury 19 3.3 mg!Kg 100 4/1812008 4:44:01 PM 

EPA METHOD 60108: SOIL METALS Analyst NMO 

Arsenic 29 2.5 mg/Kg 4/21/2006 10:57:35 AM 

Barium 140 1.0 mg/Kg 10 4/211200611:55:01 AM 

Cadmium 0.64 0.10 mg/Kg 4/21120013 10:57:35 AM 

Chro,mlum 44 0.30 mg/Kg 4/2112008 1 0:57:35 AM 

Lead 23 0.25 mg/Kg 1 4/26/2008 8:14:15 AM 

Selenium NO 25 mg/Kg 10 4/2112008 11 :55:()1 AM 

Sliver ND 0.25 mg/Kg 4/2112008 10:57 35 AM 

EPA METHOD 827DC: SEMIVOLATILES Analyst: JDC 

Acenaphthene ND 30 mg/Kg 4!1712008 

Acenaphthylene ND 30 mg/Kg 4!17120(}8 

Anifine NO 30 mg/Kg 4117/2008 

Anthracene ND 30 mg/Kg 4/17/2008 

Azobenzene ND 30 mg/Kg 4117/2008 

Benz(a)anthracene NO 30 mg/Kg 4/1712008 

Benzo(a)pyrene ND 30 mg/Kg 4117/2008 

Benzo(b)fluoranthene ND 30 mg/Kg 4/1712008 

Benzo(g,h,i)perylene ND 75 mg/Kg 4/1712008 

Benzo(k)fluoranlhene NO 30 mg/Kg 4/17/2006 

Benzoic acid NO 50 mg/Kg 411712008 

Benzyl alcohol NO 30 mg/Kg 4117/2008 

Bis(2-chloroelhoxy)methane ND 30 mg/Kg 4/17/2008 

Bis(2-chloroethyl)elher ND 30 mg/Kg 4117/2006 

Bis(2-thloroisopropyl)8lher ND 30 mg/Kg 4/1712008 

Bls(2-ethylhexyl)phthalate NO 75 mg/Kg 4/1712008 

4-Bromophenyl phenyl ether ND 30 mg/Kg 4/1712008 

Butyl benzyl phthalate NO 30 mgJKg 4/17/2008 

Carbazole NO 30 mg/Kg 4/17/2008 

4-Chloro-3-methylphenol ND 75 mg/Kg 4/1712008 

4-Chloroaniline ND 75 mg/Kg 4/171:2008 
----------··· ·----------- ---~-----

Qnannen: Value e~tcccds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

E Value nbovc quKnlitation range H Holding limes for preparation or anal )"-liS excecd~d 

Analyte detected below quantitation limits MCL Maximum Contaminant Level 

NO Not Detected 111 !he Reporting l..imit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 33 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-·-~---~-~--~--====~~~~============~-~--~---~--~·=···=--~-~====~~ 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-09 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphlhalene NO 

2·Chlorophenol NO 

4-Chlorophenyl phenyl ether ND 

Chrysene NO 

DI-n-butyl phthalate NO 

Oi-n-octyl phthalate NO 

Dibenz(a, h)anthracene NO 

Dibenzofuran ND 

1,2-0ichlorobenzene NO 

1 ,3-Dichlorobenzene ND 

1,4-Dichlorobenzene NO 
3,3' -Dichlorobanzidine NO 

Dlethyl phthalate NO 

Dimethyl phthalate NO 
2,4-Dichlorophenol ND 

2,4-0imethylphenoi NO 

4, 6·0 lnilro-2-methylphenol NO 

2.4-Dinitrophenol NO 

2,4-Dlnltrotolusne NO 
2,6-Dinitrotoluene NO 

Fluoranthene ND 

Fluorene ND 

Hexachii)I'Obenzene NO 

Heltachlorobutadiene ND 

Hexachlorocyclopentadiene NO 

Hexachloroethane NO 

lndeno(1,2 ,3-cd)pyrene ND 

lsophorone ND 

2-Methylnaphthalsne 190 

2-Methylphenol NO 

3+4-Methylphenol NO 
N-Nitrosodi-n-propylamine ND 
N-Nitrosoeliphenylamlne NO 

Naphthalene 53 

2-Nitroaniline ND 

3-Nitroaniline NO 

4-Nitroanlline NO 

Nllrobsn:z:ene ND 

2-Nitrophenol NO 

4·NIIrophenol NO 

Pentachlorophenol ND 

Phenanthrene 50 _____ ..... 
QuAlifiers: .. Value exceeds Maximum ConteminKnl L,ovcl 

E Value above <ruan!itation range 

J Analyte detected below quantitalion limits 

ND Not Detected at the Reportillg Limit 

s Spike recovery outside accepted recovery limits 

PQL 

38 

30 

30 
30 

75 

30 

30 

30 
30 
30 
30 

38 

30 

30 
30 
45 

75 
75 

75 
75 
38 
30 
30 
30 

30 

30 

36 
75 

38 
75 

30 
30 

30 
30 

30 

30 

38 
75 
30 
30 

50 

30 

Client Sample ID: ALI-1-SS 

Colleetion Date: 4/10/2008 5:10:00 PM 

Date Received: 4/1112008 

Matrix: SOIL 

Qual Units OF Date Analyzed 

Analyst: JDC 

mg/Kg 4/1712008 

mg/Kg 4/17/2008 

m!JIKg 4/17/2008 

mg!Kg 4/1712008 

mg/Kg 411712008 

mg/Kg 4/17/2008 

mgiKg 4117/2008 

mg/Kg 4117/2008 

mg/Kg 4117/2008 

mg!Kg 4/17/2008 

mg/Kg 411712008 

mg/Kg 4117/2008 

mg/Kg 4/17/2008 

mg/Kg 411712008 

mg/Kg 4117/2008 

mgfKg 4/1712008 

mg/Kg 4117/2008 

mgiKg 1 4/17/2008 

mg/Kg 1 4/17/2008 

mg/Kg 4117/2008 

mgfKg 4/1712008 

m9/Kg 4/1712008 

m~fKQ 4/1712008 

mgtKg 411712008 

mg/Kg 4/17/2008 

mg/Kg 4117/2008 

mg/Kg 4/17/2006 

mgiKg 4117/2008 

mg/Kg 4/17/2008 

mg/Kg 411712008 

mgiKg 4/17/2008 

mg!Kg 4117/2(}08 

mg/Kg 4/1712008 

mg/Kg 4117/2008 

mg/Kg 411712008 

mg/Kg 4117/2008 

mg/Kg 4/1712008 

mg/Kg 4/17/2006 

mg/Kg 4/17/2008 

mgiKg 4/17/2008 

mg/Kg 4117/2008 

mg/Kg 4/1712008 

···---·-·"-
F:l Analyte detected in the Rssocialed Method Rl.!!nk 

H Holding tlmes for preparation or unalysis exceeded 

MCL Maximum ContllminBnt Level 

RL Reporting Limit 
Page 34 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

·---- .. --·--··· 
CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-09 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

Phenol 34 

Pyrena NO 

Pyridine ND 

1 ,2,4-Trichlorobenzene NO 

2,4,5-Trichlorophenol NO 

2,4,6-Trichlorophenol ND 

Surr: 2,4,6·Tril>romophenol 70.3 

Surr: 2·Fiuorobiphenyl 98.8 

Surr: 2-Fiuorophenol 95.0 

Surr: 4-Terpheny1-d14 58.3 

Surr: Nltrobenzene-d5 84.8 

Surr: Phenol-d5 

EPA METHOD 82608: VOLATILES 

Benzene 

Toluene 

Ethylbenzene 

Methyltert-butyl ether (MTBE) 

1,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

1,2-Dichloroethane (EDC) 

1 ,2-Dibromoethane (EDB) 

Nllphlhalene 

1-Me!hylnaphthalene 

2-Me!hylnaphthalene 

Acetone 
BromobenzenB 
Bromodlchlorometha ne 

Bromoform 

Bromomethene 

2-Butanone 
Cartlon clisulfide 

Caroon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 
2-Chlorotoluene 

4-Ctdor()toluene 

cls-1 ,2-DCE 

cis-1 ,3-Dichloropropene 

1 ,2-Dibromo-3-chloropropane 

72.8 

3.6 
17 

4.3 

ND 
11 

2.7 

NO 
NO 
10 
13 

21 
ND 
ND 
ND 

NO 
ND 

NO 
ND 

ND 

NO 
ND 

ND 
NO 
ND 

NO 

NO 
ND 

ND 

Qualifiers: * Value exceeds Maximum Contaminant Level 

E Value above quantitatlon range 

J Analyte detecred below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

Client Sample ID: ALl-I-SS 

Collection Date: 4/10/2008 5:10:00 PM 

Date Received: 4/! 1/2008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

30 

30 

7~ 

31) 

30 

30 
35.5-141 

30.4-126 

28.1-129 

34.6·151 

26.5-122 
37.6-118 

0.50 

0.50 

0.50 

0.50 
0.50 
0.50 

0.50 

0.50 

1.0 

20 
2.0 

7.5 

0.50 

0.50 

0.50 

1.0 

5.0 

5.0 

1.0 

0.50 

1.0 

0.50 
0.50 
050 

0.50 

0.50 

0.50 

1.0 

mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 
mgt Kg 
mg/Kg 

%REC 

%REC 

%REC 

%REC 
%REC 

%REC 

mg/Kg 

m9/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mgiKg 
mg/Kg 

mg/Kg 

mgfKg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 
10 

10 

10 

10 

10 
10 

10 
10 

10 

10 

10 

10 

10 

10 
10 

Analyst: JOC 

4/17/2008 

4/17/2008 

4/1712008 

4/1712008 

4/17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/1712008 

4/1712008 

4/1712008 

4117/2008 

Analyst: BDH 
4/19/2008 6:35:13 PM 

4/19120086:35:13 PM 

4/19/20086:35:13 PM 

4/19/2008 6:35:13 PM 

4/111/2008 6:35:13 PM 

4/19J20D6 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/19J2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4119/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/1912008 6:35:13 PM 

4/1912008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4!1912008 6:35:13 PM 

4!19/2008 6:35:13 PM 

411912008 6:35: 13 PM 

4119/2008 6:35:13 PM 

4{19/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4119/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/19120086:35:13 PM 

4/1912008 8:35:13 PM 

4/19/2008 8:35:13 PM 

4/1912008 6:35:13 PM 

---------··-··---·-·---
B Analyte detected Jn the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 35 of l2S 
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Hall Environmental Analysis Laboratory~ Inc. Date: 29-Apr-08 

======-···---------· 
CLIENT: Western Refming Southwest, Gallup Client Sample ID: ALl-i-SS 

Lab Order: 0804138 Collection Date: 4/J0/2008 5:10:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411 1/2008 

Lab ID: 0804138-09 Matrix: SOIL 

~---·· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: BDH 

Dfbromochloromethane NO 0.50 mg/Kg 10 4/19/2008 6:35:13 PM 

Dibromomethane NO 1.0 rng/Kg 10 4/19!2008 6:35:13 PM 

1 ,2-Dichlorobam:ene ND 0.60 mgiKg 10 4/1912008 6:35:13 PM 

1 ,3·Dichlorobenzene NO 0.50 mg/Kg 10 4/1912008 6:35:13 PM 

1 ,4-Dich!orobenzene NO 0.50 mg/Kg 10 4/19!200B 6:35:13 PM 

Dichlorodifluoromethane NO 0.50 mg/Kg Hl 4/1912008 6:35:13 PM 

1 ,1-Dichloroethane NO 1.0 rng/Kg 10 4/1912008 6:35:13 PM 

1, 1-Dichloroethene NO 0.50 mg/Kg 10 4/1912008 6:35:13 PM 

1 ,2-Dichloropropane NO 0.50 mg/Kg 10 411912008 6:35:13 PM 

1 ,3-Dichloropropane NO 0.50 mg/Kg 10 4/1912008 6:35:13 PM 

2,2-Dichloropropane ND 1.0 mg/Kg 10 4/1912008 6:35·13 PM 

1, 1-Dichloropropene NO 1.0 mg/Kg 10 4/19f200S 6:35:13 PM 

Hexachlorobut;~diene ND 1.0 mg!Kg 10 411912006 6:35:13 PM 

2-Hexanone NO 5.0 mg/Kg 10 4/19/2008 6:35:13 PM 

lsopropylbenz.ene 0.64 0.50 mg!Kg 10 4/19/2008 6:35:13 PM 

4-lsopropylloluene NO 0.6Cl mg/Kg 10 4119/2008 6:35:13 PM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 4/19/2008 6:35:13 PM 

Methylene chlortde ND 1.5 mg/Kg 10 4/19/2008 6:35:13 PM 

n-Butyloenzeno 0.65 0.50 mgll<g 10 4119/2008 6:35:13 PM 

n-Pmpylbenzen!l 1.4 0.50 mgiKg 10 4/191'2008 6:35:13 PM 

sec-Buty\benzene NO 0.50 mg/Kg 10 4/19/2008 6:35:13 PM 

Styrene NO 0.50 mgiKg 10 4/19/2008 6:35:13 PM 

tert-Butylbenzene ND 0.50 mgll<g 10 4/19/2008 6:35:13 PM 

1, 1, 1,2-Tetrachloroethane NO 0.50 mgiKg 10 4/19/2008 6:35:13 PM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/1912006 6:35:13 PM 

Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 4119/2008 6:35:13 PM 

lrans-1 ,2-DCE NO 0.50 mg/Kg 10 4/19/2008 6:35:13 PM 

trans·1 ,3-Dichloropropene NO 0.50 mg!Kg 10 4/1912008 6:35:13 PM 

1 ,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 4/19/2008 6:35:13 PM 

1,2,4-TrichiGrobem:ene NO 0.50 mg/Kg 10 4/19/2008 6:35:13 PM 

1,1, 1· Trichloroethane ND 0.50 mg/Kg 1(l 4/19/2008 6:35:13 PM 

1,1 ,2-Trichloroethane WD 0.50 mg/Kg 10 4/1912008 6:35:13 PM 

Trichloroethane (TCE) NO 0.50 mg/Kg 10 4/1912008 6:35:13 PM 

Trichlorofluoromethane ND 0.50 mg/Kg 10 4/19/2008 6:35:13 PM 

1 ,2,3-Trichloropropane NO u m(J/Kg 10 4119/2008 6:35:13 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/19/2006 6:35;13 PM 

Xylenes, Total 27 1.0 mg!Kg 10 411912008 6:35:13 PM 

Surr: 1 ,2-0ich\oroethene-c:l4 94.3 68.7-122 %REC 10 4/19/2008 6:35:13 PM 

Surr: 4-Bromofluorobenzene 91.3 79.3-126 %Rj:C 10 4/19/2008 6:35:13 PM 

Surr: Dibrornofluoromethane 97.5 64.4-119 %REC 10 4/19/2008 6:35:13 PM 

Surr: Toluene-dB 98.6 86.5·121 %REC 10 4/19/2008 6:35:13 PM 

---···----------······-------. ----
Qualifiers: * Value exceeds Maximum Contaminant Level B Analyte detected in th~ liSsociatcd Method Blank 

E Value above quuntitation range H Holding time~ for pteparation or analysis exceeded 

Analytc detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting l..imil Rt. Reporting Limit 

s Spike recovery outs ide accepted recovery limits 
Page 36 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-~·-·- ··--~ - --~~ ------ -· -

CLIENT: 

Lab Order! 

Project: 

Western Refining Southwest, Gallup 

0804138 
Evaporation Pond/ Aeration Lagoon 

Lab 10: 0804138-10 

Analyses Result 

EPA METHOD 80158; DIESEL RANGE ORGANICS 

Diesel Range Or9anics (ORO) 190000 

Motor on Range Organics (MRO) 25000 

Surr: DNOP 0 

EPA METHOD 80158: GASOLINE RANGE 

Gasoline Range Organics (GRO) 560 

Surr: BFB 115 

EPA METHOD 7471: MERCURY 
Mercury 11 

EPA METHOD 60108; SOIL METALS 
Arsenic 11 

Barium 190 

Clldmium 0.69 

Chromium 19 

lead 79 

Selenium NO 

Silver ND 

EPA METHOD 8270C; SEMIVOLATILES 

Acenaphthene NO 

Acanaphthylene ND 

Aniline NO 

Anthracene NO 

Azobenzene ND 
Benz(a)anthracene ND 

Benzo(a}pyrene NO 

eanzo(b}fluoranthene NO 

Banzo(g, h,i)pe rylene ND 

Benzo(k)fluorant!'le ne ND 

Benzoic acid NO 
Benzyl alcohol NO 

Bis(2-chloroethoxy)methane NO 

Bis(2-chloroelhyl)ether NO 

Bis(2-chloroisopropyl)ether ND 

Bls(2-ethylhexyl)phthalale ND 

4-Bromophenyl phenyl ether ND 

6utyl benzyl phthalate NO 

Carbazole NO 

4-Chloro-3-methylphanol ND 

4-Chloroanlllne NO 

---·--
Qualifiers: • Value exceeds MIIXimum Contaminant Level 

E Value 11boYe qoantitation range 

) Ana\ytc detected below quanti tat ion limits 

ND Not Detected at the Reportillg Limit 

s Spike recovery outside accepted recovery limits 

PQL 

5000 

25000 

61.7-135 

250 

84·138 

3.3 

2.5 

1.0 

0.10 

0.30 

2.5 
25 

0.25 

30 

30 
30 

30 

30 
30 

30 

30 

75 
30 

50 
30 
30 

30 

30 

75 

30 
30 

30 
75 
75 

Client Sample ID: ALI-2-SS 
··--·­~···----

Collection Date: 4/10/2008 5:25:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: sec 
mg/Kg 50 4/17/20084;31'31 AM 

mg/Kg 50 4117/2008 4:31:31 AM 

S· %REC 50 4/17120084:31:31 AM 

Analyst: NSB 
mg/Kg 50 4117/2008 3:06:28 PM 

%REC 50 4/17/2008 3:06:28 PM 

Analyst SNV 

mg/Kg 100 4118/2008 4:53:58 PM 

Analyst: NMO 

mg/Kg 4/21/20(}8 11 :01 :58 AM 

mg/Kg 10 4/21/200812:06:513 PM 

mg/Kg 4/21/2008 11:01:58 AM 

mg/Kg 4/2112008 11:01 :58 AM 

mg/Kg 10 4128/2008 8:46:35 AM 

mg/Kg 10 4/2112008 12:06:58 PM 

mg/Kg 1 412112008 11:01:58 AM 

Analyst: JDC 

mg/Kg 4/17/2008 

mg/Kg 411712008 

mg/Kg 4117/2008 

mg/Kg 4/17/2006 

mg/Kg 4/17/2008 

mgll<g 4/17/2008 

mgiKg 4/H/2008 

mg/Kg 4/17/2008 

mg/Kg 4/17!2008 

mg/Kg 4/17/2008 

mg/Kg 4/17/2008 

mg/Kg 4/17/2008 

mg/Kg 4117/2008 

mg/Kg 4/17!2008 

mQ/Kg 4/17!2008 

mg/Kg 4/1712008 

mgll<g 4/1712008 

mg/Kg 4/17/2008 

mg!Kg 4/17/2008 

mgiKg 4/1712008 

mg/Kg 4/1712008 

0 Analyte detected in the associuted Method Bl11nk 

H Holding time.~ for preparation or analysis exceeded 

MCL Maximum Contllmin~llt Level 

RL Reporting Limit 
Page 37 of 1211 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
- .. ··-

CLIENT: 

Lab Order: 

Project: 

LabiD: 

Western Refining Southwest, Gallup 

0804138 
Evaporation Pond/Aeration Lagoon 

0&04138-10 

Client Sample ID: ALI-2-SS 

CollecUon Date: 4/10/2008 5:25:00 PM 

Date Received: 411 l/2008 
Matrix: SOIL 

----------- --------------------------------------
Analyses 

EPA METHOD 8270C: SEMIVOLATIL.ES 

2-Chloronaphthalene 

2-Chlorophenol 

4-ChlorO!)hsnyl phenyl ether 

Chrysene 

Di-n-butyl Phthalate 
Oi-n-oc:tyl phthalate 

Dibenz(a, h)anthracene 

Dibenzofuran 

1 ,2-Dic:hloiObenzene 

1 ,3-0ichlorobenz.ene 

1 ,4-Dichtorobenzene 

3,3 • -Dichlorobenz:idloe 

Olethyl phthalate 

Dimethyl phthalate 

2, 4-Dichlorophe nol 

2,4-Dimethylphenol 

4,6-Dinilro-2-methylphenol 

2,4-DinilrophenoJ 

2,4-Dinitrotoluene 

2, 6-D lnllrotoluene 

Fluoranthene 

fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

HeJ<achlorocyclopentadlene 

HeJ<achloroethane 

J ndeno(1 ,2 ,3-cd)pyrene 

h;ophorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodl-n-propylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nllroaniline 

3-Nilroeniline 

4-Nilroanlline 

Nitrobenzene 

2-NitrophenoJ 

4-Nitrophenor 

Pentachlorophenol 

Phenanthrene 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
ND 

NO 
NO 
NO 
NO 
ND 

NO 
ND 

NO 
ND 

ND 
ND 

NO 
NO 
NO 
70 

NO 
NO 
NO 
NO 
NO 
NO 
4eo 
NO 
42 

NO 
ND 
79 

NO 
NO 
ND 

ND 
NO 
NO 
NO 
210 

Qualifiers: Value exceeds Me.ximum CoDtaminnnt Level 

E Vlllue above quantitatlon range 

J Atoalyle detected below quuntitalion limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL Qual Unlts DF Date Analyzed 

38 
30 
30 
30 
75 
30 
30 
30 
30 
30 

30 

38 

30 
30 
30 
45 
75 
75 

75 
75 
38 
30 

30 
30 
30 

30 
38 
75 
38 

75 
30 

30 
30 

30 

30 

30 
38 
75 

30 

30 
50 
30 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
m[,J/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg!Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 
mg/Kg 
mg/Kg 

mg/Kg 

miJ/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

1 

Analyst: JDC 

4/1712008 

4/1712008 
4/17/2006 
4/17/2008 

4/1712008 

4/1712008 

4/1712008 

4!1712006 
4{17/2008 
4{17/2008 

4/17/2008 

4/17/2008 
4117/2008 

4/1712008 
4/17/2008 
4/1712008 

4/1712008 

4/17/2008 

4117/2008 

4/17/2008 

4(17/2008 

4/17(2008 
4/17/2008 

4117/2008 

4/17/2.008 
4/17/2008 

4/1712008 

411712008 
4/1712Cl06 

4/17{2008 
4/17120()8 

4/1712008 

4!17!2008 
4117/2008 

411712008 

4/1712008 

4117120()8 

4/17/2008 

4117/2008 
411712008 

4117!2008 

4!1712008 

·----------···---------··-· 
B Analyte detected in the associated Meth<Kl Blunk 

H Holding times for preparation or analysis exceeded 

MCL Maximum Comaminant Level 

RL Reporting Umit 
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_Hall Environmental Analysis Laboratory, Inc • Date: 29-Apr-08 
.. ---·· --..... ------.. ~----·- -· ___ ....., ___________ .... _____ 

--
CLIENT: Western Refining Southwest, GaHup Client Sample ID: ALI-2-SS 

Lab Order: 0804138 Colledlon Date: 4110/2008 5:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/Jl/2008 

Lab ID: 080413 8-10 Matrix: SOIL _____ ... ,__ --------
Analyses Result PQL Qual Units DF Date Analy7.ed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol 35 30 mg/Kg 4117/2008 

Pyrena 39 30 mg/Kg 4117/2008 

Pyridine NO 75 mg/Kg 4{17/2008 

1 ,2,4-Trichlorobenzene NO 30 mg/Kg 4/17/2008 

2,o4,5-Trichlorophenol ND 3() mg/Kg 4/17/2008 

2,4,6-TrichlarophenoJ NO 30 mg/Kg 4/17/2006 

Surr: 2,4,B-Tribromophenol 39.2 35.5-141 %REG 4/17/2008 

Surr: 2-Fiuorobiphenyl 38.1 30.4-128 %REC 4/17/2008 

Surr: 2-Fiuorophenol 90.6 28.1-129 "A.REC 4/1712008 

Surr: 4-Terphenyl·d14 38.1 34.6-151 %REC 4/1712008 

Surr: Nitrobenzene-d5 91.2 26.5-122 %REC 4/17/2008 

Surr: Phenol-do 71.3 37.6·118 %REC 4117/2008 

EPA METHOD 82608; VOLATILES Analyst: BDH 

Benzene 5.1 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Tol~no 32 0.50 mg/Kg 10 4/1.9/20087:10:34 PM 

Ethylbenzene 10 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Methyl tert-butyl elher {MTBE) 1.1 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

1,2,4-Trimethylbe nzene 26 0.50 mg/Kg 10 4/1912008 7:10;34 PM 

1 ,3,5-Trlmethylbenzene 6.7 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

1 ,2-Dichloroethene (EDC) NO 0.50 mg/Kg 10 4/19/2006 7:10:34 PM 

1 ,2-Dibromoethane (E08) ND 0.50 mg/Kg 10 4f19/2008 7:10:34 PM 

Naphlhalene 19 1.0 mgtKg 10 4/19/2008 7:10:34 PM 

1-Methylnaphlhalene 42 2.0 mg/Kg 10 4/1912008 7:10:34 PM 

2-Methylnaphthalene 44 4.0 mg/Kg 20 4/21/20061:12:46 PM 

Acetone NO 7.5 mg/Kg 10 4119/2008 7:10:34 PM 

Bromobenzene NO 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

Bromodichloromethan9 NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Bromoform NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Bromomethane NO 1.0 mg/Kg 10 4/19/2008 7:10:34 PM 

2-Butanone ND 5.0 mg/Kg 10 4119/2008 7:10:34 PM 

Carbon disulfide ND 5.0 mg/Kg 10 4/1912008 7:10:34 PM 

Carbon tetrachloride ND 1.0 mg/Kg 10 4/19/2006 7:10:34 PM 

Chlorobenzene ND 0.50 mgiKg 10 411912008 7:10:34 PM 

Chloro~;Jthane ND 1.0 mg/Kg 10 4/1912006 7:10;34 PM 

Chloroform NO 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

Chloromethane NO 0.50 mgiKg 10 4119/2008 7:10:34 PM 

2-ChlorotQiuene ND 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

4-Ch lorototuana NO 050 mgtKg 10 4/19/2008 7:10:34 PM 

cis-1,2-0CE NO 0.50 mgtKg 10 4119/2006 7:10:34 PM 

cls-1,3-Dichloropropene ND 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

1 ,2-0ibromo-3-chloropropane NO 1.0 mg/Kg 10 4/Hl/2008 7:10:34 PM 

QuaHHeu: Value el<:ceeds Maximum Contaminant Level B Ana lyle detected in the associated Method Blank 

E Valt1e above.quantiiRiion range I! Holding times for preparation or noalysis exceeded 

J A.uslyte detected b~ICJW quanti!ation limits MCL Maximum Contuminant Level 

ND Not Detected lll the Reporting Limit RL Reporting Limlt 

s Spike recovery ou!5idc accepted recovery limits Page 39 of 128 



!'I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

~~-~--· __ ,... ..... ----··· 
CLIENT: Western Refining Southwest, Gallup Client Sample ID: ALl-2-SS 

Lab Order: 0804138 Collection Date: 4110/2008 5:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4fll/2008 

Lab ID: 0804138-!0 Matrb:: SOIL 
---···----·· ·-----·- ··----· 
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dibromochloromethane NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Dibromomelhane NO 1.0 mg/Kg 10 411912008 7:10:34 PM 

1,2-Dichlorobenzena NO 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

1 ,3-Dichlorobenzene NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

1 ,4-Dichlorabenz:eoe NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Oichlarodifllloromethane ND 0.50 mg/Kg 10 411912008 7:10:34 PM 

1 , 1-Dichloroetha ne ND 1.0 mg/Kg 10 4/19/2008 7:10:34 PM 

1, 1·0 ichloroeth ene ND 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

1 ,2·0ichloropropane ND 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

1.3-Dichloropropane NO 0.50 mg/Kg 10 4/1912008 7:10:31\ PM 

2,2-Dich loropropane ND 1.0 mgll<g 10 411912008 7:10:34 PM 

1, 1-Dichloropropene ND 1.0 mg/Kg 10 4/1912008 7:10:34 PM 

Hexachlorobuladiene ND 1.0 mg/Kg 10 4/1912008 7:10:34 PM 

2-He!Canone NO 5.0 mg/Kg 10 4119/2008 7:10:34 PM 

lsopropylbenzene 1.8 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

4-leopropyltOluene 1.0 0.50 mg/Kg 10 4f19/200S 7:10:34 PM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 4/1912008 7:10:34 PM 

Methylene chloride ND 1.5 mg/Kg 10 4/19/2008 7:10:34 PM 

n-Butylbtmz:ene 2.6 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

n-Propylbenzene 4.7 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

sec-Butylbenzelle 1.9 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

Styrene ND 0.50 mg/Kg 10 4/1912006 7:10:34 PM 

tert-Butylbenzene ND 0.50 mg/Kg 10 4/19/2006 7:10:34 PM 

1,1, 1 ,2-Te1rachtoroethane NO 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Tetrachloroethane (PCE) ND 0.5Q mg/Kg 10 4/1912008 7:10:34 PM 

trans-1.2-DCE ND 0.50 mg/Kg 10 4/1912006 7:10:34 PM 

trans-1 ,3-Dichloropropane NO 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

1 ,2,3-Trichlorobenzene ND 1.0 mgtKg 10 4/19/2008 7:10:34 PM 

1 ,2,4-Triohlorobenzene NO 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

1.1, 1-Trlc:hloroe\hane ND 0.50 mg/Kg 10 4/19/2006 7:10:34 PM 

1,1 ,2-Trichloroethane ND 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

Trichloroethene (TCE) ND 0.50 mg/Kg 10 4/1912006 7:10:34 PM 

lrichlorofluoromethane NO 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

1 ,2,3-Trichloropropane ND 1.0 mg/Kg 10 4/19/2008 7:10:34 PM 

Vinyl chloride NO 0.50 mgiKg 10 4/1912008 7:10:34 PM 

Xylenes, Total 56 1.0 mgfKg 10 4/19/2008 7:10:34 PM 

Surr: 1 ,2-Dichloroolhane·cl4 96.3 68.7-122 %REC 10 4/19/2008 7:10:34 PM 

Surr: 4-Bromofluorobenz.ene 91.8 79.3-126 %REC 10 4/19/2008 7:10:34 PM 

Surr: Dibromolluorom&lhane 99.9 64.4·119 %REC 10 4/19/2008 7:10:34 PM 

Surr: Toluene-OB 92.2 85.5-121 %REC 10 4/1912008 7:10:34 PM 

··-·---••---·-·~•-r-
---.. -·-·------· 

Qualifiers: V11lue eltcceds Maximum Con!am in ant Level B Analyte delected in the as~oclaled Method Blank 

E Value above quanti tat ion rauge H Holding limes for preparation or analysis exceeded 

J Analyte deJected below qu~ntltation limits MCL MaKimum Contaminant Leve! 

NO Not Detected allhe RcpDrting Limit RL Reporting L.imit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

_.... -
CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-11 
-----··· ----------- ·-·-----
Analyses Result 

EPA METHOD 8015B: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO} 

Motor Oil Range Organics (MRO) 

Surr: ONOP 

EPA METHOD 8015B: GASOLINE RANGE 
Gasoline Range Organics {GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 
Mercury 

EPA METHOD 60108: SOIL METALS 
Arsenic 

Barium 

Cadmium 

Chromium 
Lead 

Selenlum 

Sliver 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphlhene 

Acenaphthyle ne 

Aniline 

Anthracena 

Azobenzene 

Banz(a)anthracene 

Benzo(e~)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)ftuoranthene 

Benzoic acid 

Benzyl alcohol 

Bis{2-cl'ltoro&thoxy)methane 

Bis(2·chtoroethyl)ether 

Bis{2-chloroisopropyl)elf;er 

Bls(2-ethylhe~CYI)phlhalate 

4-Bromophenyl phenyl ether 

Bu!yl bem:yl phlha late 

Carbazole 

4-Chloro·3-methylphenol 

4-Chloroaniline 

54000 

NO 

0 

170 

112 

7.0 

12 

:210 

0.16 
16 

25 
NO 
ND 

ND 

ND 
ND 

NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
NO 

NO 

NO 

ND 
ND 

NO 
ND 

ND 

____ :::::::: .. ======== 
Client Sample ID: ALl-3-SS 

Collection Date: 4/1012008 5:35:00 PM 

Date Received: 4/ll/2()08 

Matrix~ SOIL 

PQL Qual Units DF 

6000 
25000 

61.7-135 s 

100 
64-138 

3.2 

2.5 
1.0 

0.10 

0.30 

0.25 

25 

0.25 

30 
30 

30 
30 

30 

30 

30 

30 

75 
30 

50 
30 
30 

30 

30 
75 
30 

30 

30 

75 

75 

mg/Kg 
mg/Kg 

o/.REC 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mbJIKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

50 
50 
50 

20 
20 

100 

10 

10 

1 

Date Analyzed 

Analyst: sec 
4117/2008 6:46:15 AM 

4/1712008 6:46:15 AM 

411712008 6:46:15 AM 

Analyst: NSB 

4/18/200811:53:01 PM 
4/1812008 11:53:01 PM 

Analyst: SNV 
4/18120(18 4:55:33 PM 

Analyst NMO 
4/21/2008 11:04:36 AM 

4/21/2DOB 12:11:18 PM 

4/21/2008 11 :04:36 AM 

4/21/200811:04:36 AM 

4/2812008 6:19: 16 AM 

4/21/2008 12:11 :1 8 PM 

4/21!2008 11:04:36AM 

Analyst: JDC 
4/1812008 

4/18/2008 

411812006 

4118/2008 

4/18/2008 

4/18/2008 

4/18/2008 

411612008 

4/18/2008 

4/18/2008 
4118/2008 

4118/2008 

4/18/2008 

4/18/2008 

4118/2008 

4/18/2008 

4/16/2008 

4/18/2006 

4/18/2008 

4/18/2008 

4118/2008 
--- ____ ,.,. _____ .......... 

~ ---------------~-

QusHners: V~lu~ exceeds Maximum Contaminant Level D Ana.lyte detected ln the a.ssociRttd Method Blank 

E Value above: quantitation range H Holding times for preparation or analy.;is cx:ceedecl 

J Analyte de1ected below qnnntitation limits MCL Maximum Cont~minant Level 

ND Not Detected til the Reporting Limit 

S Spike recovery out~ide accepted recovery limits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-11 

Analy~es Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphthalene NO 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether ND 

Chrysene NO 

Di-n-butyl phthalate NO 

Dl-n-octyl phthalate NO 

Dibenz{a,h)anthracene ND 

Oibenzofuran ND 

1 ,2-Dichlorobenzene ND 

1 ,3-Dichlorol)e nze ne NO 

1,4-0ichlorobenzene NO 

3,3'-Dichlorobenzldlne NO 

Dielhyl phthalate NO 

Dimethyl phthal!lte NO 

2,4-0ichlorophenol ND 

2,4-Dimelhylphenol ND 

4,6:Dinilro-2-methylphenol NO 

2,4-Dinltrophenol ND 

2,4-Dinitro\oluene NO 

2,6-Dinitrotoluene NO 

Fluoran!ll&ne NO 

Fluorene 36 

Hexachlorobenzene NO 

HeKachlorobutadiene NO 

Hexachlorocyclopentadiel1e NO 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-Methylnaphlhalene 

2-Mathylphenol 

3.,.4-Methylpllanol 

N-Nltrosocll"n-propylamina 

N-Nftrosodiphenylamlne 

Naphthalene 

2-NilroaniliM 

3-Nitroan~ine 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

NO 

ND 
ND 
200 
ND 
ND 

ND 
NO 
41 

NO 
ND 
ND 
NO 
ND 
NO 

ND 
64 

-·------- ··------------
Quallflen: Value exceeds Maximum Contaminant Level 

E Value above quantit11tion rHnge 

Analyrc detected below quantitation limits 

ND NDt Detected at the Reporting Limit 

S Svikc recovery outside accepted recovery limits 

--····======= 
Client Sample ID: ALl-3-SS 

Collection Date: 4/10/200& 5:35:00 PM 

Date Received: 4/l 1/2008 

Matrix: SOIL 

PQL Qual Units 

38 mg/Kg 

30 mg/Kg 

30 mg!Kg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 mg/l<g 

30 mg/Kg 

30 mg/Kg 

3() mg/Kg 

30 mg/Kg 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

45 mg!Kg 

75 mg/Kg 

75 mg/Kg 

75 mg/Kg 

75 mg/Kg 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mgiKg 

30 mg/Kg 

30 
38 
75 
38 

75 
30 
30 

30 
30 
30 
30 
3B 

75 
30 
30 
50 
30 

mgll<g 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mglf<g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

DF Date Analyzed 

Analyst: JDC 
4/1812006 
411812008 
4f18/2008 

4/18/2008 

4/18/2008 

4/18/2008 
4/1812008 

4/1812008 

4/18/2008 

4/18/2008 

4/18/2008 

4118/2008 
4/16/2008 

4/1812008 
411812008 

4/18/2008 
4{18/2008 
4/18/2008 

4/16/2008 

4/18/2008 

4/18/2008 

411812008 

4/i812008 

4/18/2008 

4118/2008 
411812008 

4/18/2008 
4/18/2008 

4/1812008 

4/16/2008 

4/1812008 

4/18!2008 

4/18/2008 

4118/2008 
4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

4/18{2008 

411812008 

411812008 

4/18{2008 

·-·-·--·--···-·--~----

ll Analyte detected in the associ~ted Method Blank 

H Bolding times for preparation or an•lysi~ exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
-------

CLIENT: Westem Refming Southwest, Gallup Client Sample ID: ALI-3-SS 

Lab Order: 0804138 CoiJection Date: 4/10/2008 5:35:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11!2008 

J,ab ID: 0804138-11 Matrix: SOIL 
-----·~ 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol NO 30 mg/Kg 4ff8/2008 

Pyrene NO 30 mg!Kg 4/18/2008 

Pyridine NO 75 mg/Kg 4f1S/2008 

1 ,2, 4-Trlchlorobenzen e NO 30 mg/Kg 411e12ooa 

2,4,5-Trichlorophenol NO 30 mg/Kg 4/18/2008 

2,4,8-Triclllorophenol NO 30 mg/Kg 4118/2008 

Surr; 2,4 ,6-Tribromophenol 58.2 35.5-141 %REG 4/18/2008 

Surr: 2-Fluorobiphanyl 89.0 30.4-126 %REC 4/18/2008 

Surr: 2-Fiuorophenol 67.3 26.1-129 %REC 1 411812008 

Surr: 4·Terphenyl-d14 48.3 34.6-151 %REC 1 4!18/2008 

Surr: Nltrobenzene-d5 61.0 26.5-1:22 %REC 4/16/2008 

Surr: Phenol·d5 67.8 37.6·118 %REC 4/1612008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

eenzene 1.3 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Toluene 5.7 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

Elhylbenzene 1.8 0.50 mg/Kg 10 -411 ~/2008 7:46:22 PM 

Methyl tert-butyl ether (MTBE) NO 0.50 mg/Kg 10 4!19/2008 1:-46:22 PM 

1,2,4-Trimethyloeozene 6.7 0.50 mg/Kg 10 4/19/2006 7:46:22 PM 

1,3,5-Trimethylbenzene 1.7 0.50 mg/Kg 10 411912008 7:46:22 PM 

1 ,2·Dlchloroethane (EDC) NO 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

1 ,:2-Dibromoetllane (EOB) NO 0.50 mg/!<g 10 4/1912008 7:48:22 PM 

Naphthalene 4.0 1.0 mg/Kg 10 4/1912008 7:46:22 PM 

1-Methylnaphthaleoe 10 2.0 mg/Kg 10 4/19/2008 7:46:22 PM 

2-Melhylnaphthalene 15 2.0 mg/Kg 10 4119/2008 7:46:22 PM 

Acetone ND 7.5 mg/Kg 10 4119/2008 7:46:22 PM 

Brnmobenzene NO 0.5() mg/Kg 10 4/1912006 7:46:22 PM 

Bromodlchl0rom9thane NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Bromoform ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Bromomethane NO 1.0 mg/Kg 10 4/19!2008 7:46:22 PM 

2-Butanone ND 5.0 mg/Kg 10 4119/2008 7:46:22 PM 

Cl!rbon disulfide ND 5.0 mg/Kg 10 4119/2008 7:46:22 PM 

Carbcm tetrachloride NO 1.0 mg/Kg 10 4119/2008 7:46:22 PM 

Clllorobenze ne NO 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

Chloroethane NO 1.0 mgiKg 10 4119/2006 7:46:22PM 

Chloroform ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Chloromethane ND G.50 mg/Kg 10 4119/2008 7:46:22 PM 

2-Chloroto!uena NO 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

4-Chlorotoluene ND 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

cis-1 ,2-DCE ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

cls-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

1.2-Dibromo-3-chloropropsne NO 1.0 mgfKg 10 4/19/2008 7:46:22 PM 

-------···--.. ··----·---
Qukl!flera: Value exceeds MfiXimum Contnmioont Le~~el D Analyte detected in the associated Method Bl111•k 

E Vnlue above qu11ntitation range H Holding times for preparation or analysis exceeded 

J Anolyte detected below quantitation li1nits MCL Muimum Contaminant Lev(:\ 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside avcepted rewvery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

. - . 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: ALl-3-SS 

Lab Order: 0804138 Collection Date: 4/10/2008 5:35:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11!2008 

Lab ID: 0804138-11 Matrix: SOIL 
... ·----------·-------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dibromochloromethane NO 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

Dibromomethane NO 1.0 mgtKg 10 4/1912008 7:46:22 PM 

1 ,2-Dichlorobenzene NO 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

1 ,3-DichJorobenzene NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

1 ,4-Dichlorobenzene ND 0.50 mg/Kg 10 411912008 7:46:22 PM 

Diclllorodilluoromethana NO 0.50 mg/Kg 10 4/19!2008 7;46:22 PM 

1, 1-Dichloroethane ND 1.0 mg/Kg 10 411912008 7:46:22 PM 

1, 1-Dichloroethene ND 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

1,2-Dichloropropane ND 0.50 mg/Kg 10 4/19!2008 7:46:22 PM 

1 ,3-0ichloropropsne NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

2.2-Dichloropropa ne NO 1.0 mg/Kg 10 4119/2008 7:45:22 PM 

1, 1-Dichloropropene NO 1.0 mg/Kg 10 4119!2008 7:46:22 PM 

Hexachlorobutad iene NO 1.0 mg/Kg 10 4/19!2008 7;46:22 PM 

2-Hexanone NO 5.0 mg/Kg 10 411912008 7:46:22 PM 

lsopropyloenzene NO 0.50 mg/Kg 10 4/19!2008 7:4e:22 PM 

4-lsopropyltoluene ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

4-Methyl-2-pentanone ND 5.0 mg/Kg 10 4/19/2008 7:46:22 PM 

Methylene chloride NO 1.5 mg/Kg 10 4119/2008 7:46:22 PM 

n-Butylbenzene 1.7 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

n·Propylbenzene 0.65 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

sec-Butylbenzene 0.82 ().50 mg/Kg 10 4/19/2008 7:46:22 PM 

Styrene NO 0.50 mg!Kg 10 4/19/2008 7:46:22 PM 

tert·Butylbenzene NO 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

1,1, 1 ,2-Te!racl!loroethane NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

1,1 ,2,2-Tetr<~chloroethane NO 0.50 mg/Kg 10 4/1912008 7:46 22 PM 

Tetrachloroethane (PCE) NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

lrans-1 ,2-DCE ND 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

lrans-1,3-Dichloropropene NO 0.5() mg/Kg 10 4/19/2008 7:46:22 PM 

1 ,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 411912008 7:46:22 PM 

1 ,2,4·Trichlorobenzene NO 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

1,1, 1-Trichloroeth!lne NO 0,50 mg/Kg 10 4/1912008 7:46:22 PM 

1, 1,2-Trichloroelhane ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Trichloroethane (TCE) ND 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

Trichlorofluoromethene NO 0.50 mg/Kg 10 4/Hl/2008 7:46:22 PM 

1 ,2,3-lrichloropropane NO 1.0 mg/Kg 10 4/19/2008 7:46:22 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Xylenas, Total 12 1.0 mg/Kg 10 4/19/2008 7:46:22 PM 

Surr: 1 ,2-Dichloroethane-d4 96.3 66.7-122 %REC 10 4/1912008 7;46:22 PM 

Surr: 4-Bromofiuorobenzene 79.5 79.3-126 %REC 10 4/1912008 7:46:22 PM 

Surr: Dibromofluoromethane 93.9 64.4-119 %REC 10 4/1912008 7:46:22 PM 

Surr: Toluene-dB 95.6 86.5-121 %REC 10 4/1912()08 7:46:22 PM 

--···--··· ~~·---··~-

Qulllifien: Value exceeds M~imum Contantinanl Level B Analyt~ detected in the a.'ISocillted Method Blanl: 

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

Analyte detectoo below quanlitation limits MCL MMimum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL!-4-SS 

Lab Order: 0804138 Collection Date: 4/10/2008 5:5.5:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/20()8 

Lab ID: 0804138-12 Matrix: SOIL 

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

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: sec 
Diesel Range Organics (ORO) 190000 5000 mg/Kg 50 4117/2008 7:19:45 AM 

Motor Oil Range Organics (MRO) NO 25000 mg/Kg 50 411712008 7:19:45AM 

Surr: DNOP 0 61.7-135 s %REC 50 4117/2008 7:19:45AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) 280 250 mg/Kg 50 4/1712008 4;06:44 PM 

Surr: BFB 112 84-138 %REC 50 411712008 "':06:44PM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 9.5 1.6 rng/Kg 50 4f18/2006 4:57:06 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 95 2.5 mg/Kg 4/21/200611:07:15AM 

Barium 280 1.0 mg!Kg 10 4/21/2008 12:13:56 PM 

Cadmium 0.48 (),10 mg/Kg 4/2112008 11:07:15 AM 

Chromium 24 0.30 mg/Kg 4121/200811:07:15AM 

Lead 38 0.25 mg/Kg 1 4/2812008 8:21 ;47 AM 

Selenium NO 25 mg/Kg 10 4121/200812:13:56 PM 

S~lfllr NO 0.25 mg/Kg 4121/2008 11:07:15 AM 

EPA MeTHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acen aphlhene NO 30 mg/Kg 4/18/2008 

Aeanaphthylene ND 30 mg/Kg 4/18/2008 

Aniline NO 30 mg/Kg 4118/2008 

Anthracene NO 30 rng/Kg 4/18/2008 

Azobenzene ND 30 mg/Kg 4f181200B 

Be nz(a)an!hracene NO 30 mgfKg 4{1812008 

Benzo(a)pyrene NO 30 mg/Kg 4!1812008 

Benzo(b)fluoranthene NO 30 mg/Kg 4/18!2008 

Benzo(g,h, ~perylene ND 75 mg/Kg 4f1S/2008 

Benzo(k)fluoranthene NO 30 mg/Kg 4/1812008 

Benzoic acid ND 50 mgiKg 4/1812008 

Benzyl aiGChol NO 30 mg/Kg 4/18/2008 

Bis(2-chlor¢etnoxy)melhane NO 30 mgiKg 4/1812008 

ais(2-chloroethyl)etller ND 30 rng/Kg 4/1812008 

Bls(2-chloroisopropyl)ether ND 30 mg/Kg 4/1812008 

Bis(2-fllhylhexy0Phlhalate NO 75 mgt Kg 4118/2008 

4·Bromophenyl phenyl ether NO 30 mg/Kg 411812008 

Butyl benzyl phthalate NO 30 mg/Kg 4118/2008 

Carbazole NO 30 mg/Kg 4/18/2008 

4-Chloro-3-methylphenol NO 75 mg/Kg 4118/2008 

4-Chtoroanillne NO 75 mg/Kg 4!18/2006 

Qualifiers; • Value exceeds Maximum Contaminant Level B Analyte derecled in the associated Method Blank 

c Value above quantitation !llllge H Holding times fur preparation or analysis exceeded 

Analyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reponing Limit ltL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. 
--- .. ----·- - ·============·--·--------------------
CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refming Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-12 

Client Sample ID: ALl-4-SS 

Collection Date: 4/10/2008 5:55:00 PM 

Date Received: 4/ll/20()8 

Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES 

2-.Chlaronaphthalene ND 

2-Chloropheno! NO 

4-Ch!orophenyl phenyl elh8f ND 

Chrysene 33 

Di-n-butyl pht1'1alate 

Dl-n-octyl phthalate 

Dibenz(a,h}anthracene 

Dlbenzofuran 

1 ,2-0ichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3" -Oich!orobenzilline 

Oiethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-D\nitro-2-methylpheno! 

2,4-Dinitrop he no I 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrane 
lsophorone 

2-11/!ethylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosod iphe nylamine 

Naphthalene 

2-Nitroanlllne 

3-Nilroaniline 

4-N ltroa niline 

Nitrobenzene 
2-Nitrophenol 

4-Nilrophenol 

Pentachlorophenol 

Phenanthrene 

NO 
NO 
ND 
NO 
NO 
ND 

ND 

ND 
ND 
ND 

ND 

NO 
NO 

NO 

NO 
NO 
ND 

91 
ND 

ND 

NO 
NO 

ND 

NO 

530 
NO 

ND 

NO 
ND 
94 

ND 
ND 
ND 
ND 

ND 

ND 

ND 

200 

PQL 

38 

30 
30 

30 
75 
30 
30 

30 

30 
30 

30 

38 
30 

30 

30 
45 

75 
75 
75 
75 
38 

30 
30 

30 

30 

30 

38 
75 
38 

75 
30 
30 
30 
30 
30 
30 
38 
75 
30 

30 
50 

30 

Qual Units 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgtt<g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mgfKg 

mg!Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

m9/Kg 

mgiKg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

DF 

1 
1 

1 

Date Analyzed 

Analyst: JDC 

4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

411812008 

4/18/2008 

4/1812008 
4118/2008 

4/1812008 

4/18/2008 

4118/2008 

4/1&/2008 

411812008 

4/18/2008 

4/1812008 
4/1812008 

4/18/2008 

4/1812008 

4/1812008 

4/1812008 

4/18!2008 

4/1812008 

4/181:1008 

4/18/2008 

411612008 

411612008 

4!1812008 

4(18/2008 

4/1812008 

4/18/2008 

4/18/2008 
4/18/2008 

4/1812008 

4118/2008 

4118/2008 

411tl/2008 

4118/2008 

4!16/2008 

411812008 
>4/16/2008 

------------- ----------------- --------------------- ·---·---------
Qualllicrs: Value e"cceds MPximvm Contaminant Level 

E Value above qmmtitation range 

Anal)'tc detected below quantitation limiiS 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted reoovcry limits 

B Analyte detected in the as~odated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Ma~imum C1mtaminunt Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-==~====================~~====~ 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refming Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-12 

Client Sample ID: ALI-4-SS 

Collection Date: 411 0/2008. 5 : S 5:00 PM 

Date Reeeived: 411112008 
Matrix: SOlL 

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

EPA METHOD B270C: SEMIVOLATILES 
Phenol ND 

Pyrena 44 

Pyridine ND 

1,2,4-Trichlorobenzene NO 

2,4,5-Trichloroph&nol ND 

2.4,6-Trichlorophenol NO 
Sllrr: 2,4,6-Trlbromophenol 34.3 

Surr: 2-Fiuorobiphenyl 64.2 

Surr: 2-Fiuorophenol 89.3 

Surr: 4-Terphenyl-d14 40.1 

Surr: Nitrobenzene-d5 90.0 

Surr. Phenol-d5 71.5 

EPA METHOD 82608: VOLA. TILES 

Benzene 

Toluene 

Ethylbenzene 

Methyl t!H1-butyl e1her (MTBE) 

1 ,2,4-Trimathylbenzene 

1 ,3,5-Trimethylbenz.ene 

1,2-0iehloroelhane (EDC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methy1naphthalef1e 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Bulanone 

Carbon disulfide 

Carbon telraclllorlde 

Chlorobenzene 

Chloroelhane 
Chloroform 
Chloromethane 

2-Chlorotoluens 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1 ,3-Dichloropropene 

1 ,2-Dibromo-3-chloropropane 

4.2 
19 

5.7 

ND 

16 
4.1 

ND 
NO 

14 

28 
45 

NO 
NO 
NO 
NO 
NO 
ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 

ND 

NO 
ND 
NO 

PQL Qual Units 

30 mg/Kg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

35.5-141 S %REC 

30.4-128 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
1.0 

2.0 

2.0 

7.5 

0.50 
0.50 

0.50 
1 () 

5.0 

5.0 

1.0 
0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

1.0 

%REC 

%REG 

%REC 

%REC 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Ko 

DF 

1 
1 

10 
10 

10 
10 

10 

10 

10 

10 

10 

10 
10 

10 

10 
10 

10 
1() 

10 

10 
10 

10 

10 

10 
10 

10 

10 
10 

10 
10 

Date Analyzed 

Analyst JDC 
4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

4/18/2006 

4/1812008 

4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

4/16/2008 

4/1812008 

Analyst BDH 
4/1912008 8:21:47 PM 

4/1912008 6:21:47 PM 

4/1912008 8:21:47 PM 

4/1912008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4/19/2008 8:21 :47 PM 

4119/2008 8:21 :47 PM 

4119/2008 8:2~ :47 PM 

4/19/2008 8:21 :4 7 PM 

411912008 8:21:47 PM 

4/19/2008 8:21 :4 7 PM 

411912008 8:21:47 PM 

4f19/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4119/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4119/2008 8:21:47 PM 

4119/2008 8:21:4 7 PM 

4/19/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4/1912008 8:2'!:47 PM 

4/1912008 8:21:47 PM 

4/1912008 8:21 :47 PM 

4/1912008 8:21 ;47 PM 

4/1912008 8:21:47 PM 

------- .......... ·-·--·--·-- ..... __ .. _, ______ , .... ·-· ------
Qualtflers: Value exceeds Maxim11m Contaminant L~vel B Analyte detected in th<: a~'5ooioted Metlwd Blonk 

E Ylllu= above quanti tat ion raoge II Holding times for preparation or analysis exceeded 

J Ana lyle detected l>!;lvw quantitation limit~ MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

RL Reporting Limit 
Page 47 of 128 



I! I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-···--· ·····--=--·----·==--=----:..-.-. ···----.-__ -... ====--=:.:.:..:.:.= 
CLIENT: Western Refining Southwest, Gallup Client Sample ID: ALI-4-SS 

Lab Order: 080413S Collection Date: 4/10/2008 5:55:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: .411 lf2008 

Lab ID: 0804138-12 
Matrix: SOIL 

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

EPA METHOD 82608: VOLATILES 
Analyst: BDH 

Dibromochloromethana NO 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

Dibromomalhane ND 1.0 mg/Kg 10 4/19/2008 8:21:47 PM 

1,2-Dichlorobenzene ND 0.50 mg/Kg 10 4!1912008 8:21:47 PM 

1 ,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

1 ,4-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 6:21:47 PM 

Dichlorodifluoromethane NO 0.50 m"/Kg 10 4119/2008 8:21:47 PM 

1, 1-Dichloroethane ND 1.0 mg/Kg 10 4119/20088:21:47 PM 

1 , 1-Dichloroelhene NO 0.50 mg/Kg 10 4/19/2008 8:21 :47 PM 

1 ,2-Dichloropropans NO 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

1,3-Dich!oropropane NO 050 mg/Kg 10 4/19/2008 8:21:47 PM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 4/1912008 8:21:47 PM 

1, 1-0icllloropropene NO 1.0 mg/Kg 10 4/19/2008 8:21:47 PM 

Hexachlarobuladiene NO 1.0 mg/Kg 10 4/19/2008 8:21:47 PM 

2-Hexsnone NO 5.0 mg/Kg 10 411912008 8:21:47 PM 

lsopropy/benzene 0.79 0.50 mg/Kg 10 4/19(2008 8:21:47 PM 

4-lsopropyltoluene 0.56 0.50 mg/Kg 10 4/1912006 8:21:47 PM 

4-Methyl-2-pentanone ND 5.0 mg/Kg 10 4/19/2008 8:21:47 PM 

Methylene chloride NO 1.5 mg/Kg 10 4/1912008 8:21:47 PM 

n-Butylbenzene 1.3 0.50 mg/Kg 10 4119/2008 6:21:47 PM 

n-Propylbenze ne 2.4 0.50 mg/Kg 10 411912008 8:21:<47 PM 

sec-Butylbenzene 1.3 0.50 mg/Ke 10 4/19/2006 8:21:47 PM 

Styrene ND 0.50 mgiKg 10 4/IQ/2008 8:21:47 PM 

te1t-Butylbenzene ND 0.50 m9fKg 10 4119/2008 6:21:47 PM 

1,1, 1 ,2-Tetrachloroethane NO 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

1,1 ,2,2-Tetrachloroethene ND 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

Tetrachloroethane (PC E) ND 0.50 mg/Kg 10 4119/2008 8:Z1:47 PM 

tr\lns-1 ,2-0CE ND 0.50 mg/1<9 10 4/19/2008 6:21:47 PM 

trans-1, 3-Dichloropropene ND 0.50 mg/Kg 10 4/1912Q08 6:21:47 PM 

1 ,2,3-Trlchlorobenzene ND 1.0 mg/Kg 10 4/1912006 8:21:47 PM 

1 ,2,4-Trichlorobenzene NO 0.50 mg/Kg 10 4/1912008 8:21 ;47 PM 

1,1, 1 -Trichloroethane NO 0.50 mg/Kg 10 4119/2008 8:21:47 PM 

1,1.2-Trichloroethane NO 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

Trichloroethene {TCE) NO 0.50 mg/Kg 10 4/19/2006 8:21:47 PM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 411912008 8:21:47 PM 

1 ,2,3-Trichloro~ropane NO 1.0 mg/Kg 10 4/19/2008 8:21:47 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

Xylenes, Total 33 1.0 mg/Kg 10 411912008 8:21:47 PM 

Surr: 1 ,2-Dichloroethane-d4 94.2 66.7-122 %REG 10 4/1912006 8:21:47 PM 

Surr: 4-Bromofluorobenzene 64.0 79.3-126 o/oREC 10 4/19/2008 8:21:47 PM 

Surr: Dibromofluoromethane 96.6 64.4-119 %REC 10 4/19/2008 8:21:47 PM 

Surr: Toluens-d8 94.0 86.5-121 %REC 10 4/1912008 8:21:47 PM 

-------· 
Qm11lfitrs: ~ VRlue e:otceeds Mall:imum Contaminant Level B Analyte detected in the associated Method Blank 

E Value Hbov<: quantitation range H Holding times for preparation or analysis acceooed 

Analyte detected below quantitation limits MCL Mmcimum Contaminant Level 

ND Not Detected Rt the Reporting Limit RL Rcpot1ing Limit 

s Spike recovery outside accept<:d recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

H ..... -------.. ·-·-·------··----· ··---·-·-
CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: 

LabiD: 

Evaporation Pond/Aeration Lagoon 

0804138-13 

Analyses Result 

EPA METHOD 8015B: DIESEL RANGE ORGANICS 
Diesel Range Organics {ORO) 

Motor Oil Range Organics (MRO) 

Surr: ONOP 

EPA METHOD 80158: GASOLINE RANGE 

220000 

NO 
0 

Gasoline Range Organics (GRO) 280 

Surr: BFB 117 

EPA METHOD 7471: MERCURY 
Mercury 9.9 

EPA METHOD 60108: SOIL METALS 
Arsenic 12 

Barium 360 

Cadmium 0.20 

Chromium 13 

Lead 30 

Selenium ND 

Silver ND 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene 

Ace naphthy~ne 

Aniline 

Anthracene 

Azobenzene 
Benz(a)e nthracene 
Benzo(a)pyrene 

8enzo(b)fluoranthene 

Benzo(g,h, i)perylene 

Banzo(k)lluoranthene 

Benzoic acid 

Benzyl alcohol 

Bie{2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bi&{2·chloroisopropyl)ether 
Bis(2-ethythexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphe no I 

4-Chloroaniline 

ND 
ND 
ND 
NO 
NO 
NO 
ND 

ND 
ND 

ND 

ND 
ND 

ND 

NO 
ND 
ND 

ND 
ND 

ND 

NO 
NO 

Qualltltri: ValuecJLceeds Maximmn Contaminant Level 

E Value abov~ quantitation u1nge 

J AnRiyte detected below quantitalion limits 

ND Not Dct~ct~d 111 the Reporting Limit 

S Spike recov~ry oulside accepted recovery limits 

-~====~==========~~====--~ 

Client Sample ID: ALI-5-SS 

Collection Date: 4110/2008 6:00:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

5000 mg/Kg 50 

50 

50 

Analyst sec 
4/17/2008 7:53:25 AM 

411712008 7:53:25 AM 

4/1712008 7:53:25 AM 
25000 mg/Kg 

61.7-135 S %REC 

250 
B4-13B 

2.5 
1.0 

0.10 

0.30 

0.25 

25 

0.25 

30 

30 

3() 
3(} 

30 

30 
30 

30 
75 
30 

50 
30 

30 
30 
30 

75 

30 

30 

30 
75 
75 

mg/Kg 

%REC 

mgiKg 

mgiKg 

m!VKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/l<g 

mg/l<g 

mglt(g 

mg/Kg 

mgiKg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/l<g 

mgiKg 

mg/Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

5() 

50 

50 

10 

I 

10 

1 

Analyst NSB 
4/17/2008 4:35:45 PM 

4117/2008 4:36:45 PM 

Analyst: SNV 
4128/2008 2:35:00 PM 

Analyst: NMO 
4121/200811;09:MAM 

4/21/2008 12:16:35 PM 

4/2112008 11:09:54 AM 

4/21/2008 11 :09:54AM 

4126/2008 8:24:19 AM 

4/21/2008 12:16:35 PM 

4121 /2008 11 :09:54 AM 

Analyst: JDC 
4/18/2008 

4/1812008 
4/16/2008 

411M!008 

4/18/2008 

4/18/2008 

4/18/2008 

4/1612008 
4/16/2008 

4/16!2008 

4/18/2008 

4116/2008 

4/16/2Q08 

4/1812008 
4118/2()08 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4{18/2008 

4/18/2008 

--···--------·----------
B Analyte dctwed in the nssocintcd Mel hod Blank 

H I !olding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-------·- --
CLIENT: Western Refming Southwest, Gallup Client Sample ID: ALl-5-SS 

Lab Order: 0804138 Collection Date: 4/10/200& 6:00:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411112008 

Lab ID: 0804138-13 Matrix: SOIL 
----

Analyses Result PQL Qual Units DF Date Anlllyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

2-Chloronaphthalene ND 38 mg!Kg 4/18/2008 

2-Chlorophenol NO 30 mg/Kg 4/1812008 

4·Chlorophenyl phenyl ether ND 30 mgiKg 4/18/2008 

Chrysene NO 30 mgll<g 4118/2008 

Di-n-butyl phthalate ND 75 ms/Kg 4/18/2{)08 

Di-n-oclyl phthalate ND 30 mg!Kg 4118/2008 

Dlbenz(a ,h)anthracene ND 30 mg/Kg 4/1812008 

Dibenzofuran NO 30 mgiKg 4/16/2008 

1 ,2·Dichlorobenzene ND 30 mg/Kg 4/16/2008 

1 ,3·Dlchlorobenzene NO 30 mg/Kg 4/18/200B 

1,4-Dichlorobenzene NO 30 mg/Kg 4/18/2008 

3,3' -Dichlorooenzidine NO 38 mg/Kg 4!1612008 

Diethyl phthalate NO 30 mg/Kg 4!18/2008 

Dimethyl phthelal11 NO 30 mg/Kg 4118/2008 

2,4-Dichlorophenol ND 30 mg/Kg 4!181200B 

2,4-[!)imelhytp he no! NO 45 mg/Kg 4118/2008 

4,6-Dinilro-2-methylphenol ND 75 mg/Kg 4116/2008 

2,4-0initrophenol ND 75 mgtKg 4/18/2008 

2,4-Dinitrotol uene ND 75 mg/Kg 411812008 

2,6·Dinllrotoluene NO 75 mg/Kg 411812000 

Fluoranthane ND 38 mg/Kg 4/1612008 

Fluorene 84 30 mg!Kg 4118/2008 

Hexachlorobenzene ND 30 mg/Kg 4/1812008 

Hexachlorobutadiena NO 30 mg/Kg 4/18/2008 

HeKachlorocyctopentadiene ND 30 mg/Kg 4/1812008 

Hexachloroethane ND 30 mgiKg 4/1812008 

lndeno(1 ,2.3-cd)pyrene NO 38 mgtKg 1 . 4!18/2008 

lsophorone NO 75 mgt Kg 4/18/2008 

2-Methylnaphthal~ne 600 38 mg/Kg 4/16/2006 

2-Methyiphenol ND 75 mgiKg 4/18/2008 

3+4-Methylphenol NO 30 mgiKg 4118/2008 

N-Nitrosodi-n-propylamine ND 30 mg/Kg 411812008 

N·Nitrosodiphenylamlna ND 30 mg!Kg 4!16/2008 

Naphthalene 110 30 miJ/Kg 4/18/2008 

2-Nitroaniline ND 30 mg/Kg 411812CIDB 

3-Nitroaniline NO 30 mg/Kg 4/1612008 

4-Nilroaniline ND 38 mg/Kg 4116/2008 

Nitrobenzene ND 75 mgiKg 411812008 

2-Nlrophenol ND 30 mg/Kg 1 4118/2008 

4-Nilrophen ol ND 30 mg!Kg 1 4(1812006 

Pentach!oropl'lenol NO. 50 mg/Kg 4f1812008 

Phenanthrene 220 30 mgfKg 4/18/2008 

--~---·· --··--···------
Qualifier!: Value c~~:ceed5 Maximum ContaminKnt Level B Ana lyle dell:cted in the IISS()(;iated Melhod Blank 

E Value above quantitatioll fllnge 11 Holding limc5 for preparation or Pnalysis ex~edcd 

Ana[yta detected below quantitllion limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike reco~ery outside accepted recovery limits 
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Ilall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--
CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL l-5-SS 

Lab Order: 0804138 Collection Date: 4/1012008 6:00:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-13 Matrix: SOlL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATIL.ES Analyst: JDC 

Phenol NO 30 mg/Kg 4/1812008 

Pyrene ND 30 mgiKg 4/18/2008 

Pyridine NO 75 mg/Kg 4/1812008 

1 ,2,4-Trichlorobenzene NO 30 mg/Kg 4/18/2008 

2,4,5-Trichloropheno\ ND 30 mg/Kg 4/18/2008 

2,4,6-Trlchlorophenol NO 30 mg/Kg 4/18/2008 

Surr: 2,4,6-Tribromophenol 21.9 35.5-141 s %REC 4/18/2008 

S urr: 2 -FhJorobiphenyl 68.1 30.4-128 0.4REC 4/18/2006 

Surr: 2-Fiuoropl'lenol 79.4 28.1-129 %REC 4118/2009 

Surr: 4-Terphenyl-d14 33.5 34.6-151 s o/oREC 4/18/2008 

Surr: Nitrobenzene-d5 98.4 26.5-1:22 %REC 4/1812008 

Surr: Phenol-d5 62.6 37.6-118 %REC 4/18/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene 5.9 0.50 mg/Kg 10 4/1912008 10:43:34 PM 

Toluene 24 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

Ethyl benzene 6.1 0.50 mg/Kg 10 4/19/2008 1 0:43:34 PM 

Methyl tart-butyl ether (MTSE) 1.1 0.50 mg/Kg 10 4119/2008 10:43:34 PM 

1 ,2,4-Trimethylbenzena 16 0.50 mg!Kg 10 4/19/2008 10:43:34 PM 

1 ,3,5-Trimethylbenzene 4.0 0.50 mg/Kg 10 4f19/2008 10:43:34 PM 

1 ,2-Dichloroethane (EDC) ND 0.50 mg/Kg 10 4/19/2008 1 0:43:34 PM 

1 ,2-Dibromoethane (EDB) NO 0.50 mg/Kg 10 4/19/2009 10:43:34 PM 

Naphthalene 14 1.0 mg/Kg 10 4119/200810:43:34 PM 

1-Melhylnllphthalene 29 2.0 mgtKg 10 4119/2008 10:43:34 PM 

2-Me!hylnaphthalene 43 2.0 mg!Kg 10 4119(2008 10:43:34 PM 

Acetone ND 7.5 mg/Kg 10 4/1912008 10:43:34 PM 

~romobenzene ND 0.50 mg/Kg 10 4119/200810:43:34 PM 

Bromodichloromethane NO 0.50 mg/Kg 10 4/19/200810:43:34 PM 

Bromoform ND 0.50 mg/Kg 10 4/191200810:43:34 PM 

Bromomethane NO 1.0 mg/Kg 10 4/1912008 1 0:43:34 PM 

2-Butanone ND 5.0 mg/Kg 10 4/19/2008 10:43:34 PM 

Carbon disulfide ND 5.0 mgtKg 10 4/19/200tl 10:43:34 PM 

Carbon tetrachlor\Cie ND 1.0 mg/Kg 10 4/19/2008 10:43:34 PM 

Chlorobenzene ND 0.50 mg/Kg. 10 4/19/200tl 10:43:34 PM 

Chloroethane ND 1.0 mg/Kg 10 411912008 10:43:34 PM 

Chlorof01m ND 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

Chloromethane ND 0.50 mg/Kg 10 4/19/200810:43:34 PM 

2-Chlorotoluene ND 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

4-Chforotoluene NO 0.50 mgfKg 10 4/1912008 10:43:34 PM 

cis-1.2-DCE ND 0.50 mg/Kg 10 4/19/2.008 10:43:34 PM 

cis-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4/1912008 10:43:34 PM 

1,2-Dibromo-3-cnloropropane NO 1.0 mg/Kg 10 4119/2()08 10:43:34 PM 

---------·~ 

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

E VPiue above quamitation rall&e II Holding tim~' for preparation or ~nalysis exceeded 

J An81yte detected below q~antitation limits MCL Maxirnum Contaminant Level 

ND Not Detect~d at the Reporting Limit RL Reporting Limit 

s Spike recovery outside ~ccepl~d recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

~==============~~===== 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: ALI-5-SS 

Lab Order: 0804138 Collection Date: 4/101200& 6:00:00 PM 

Projeet: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-13 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dlbromoch!oromethane NO 0.50 mg/Kg 10 4119/200810:43:34 PM 

Oibromomethana ND 1.0 mg/Kg 10 4119/2008 10:43:34 PM 

1 ,2-Dichlorobenzene NO 0.50 mg/Kg 10 4119/200810:43:34 PM 

1 ,3-Dichlorobenzene NO 0.50 mg/Kg 10 4119/2008 1 0:43:34 PM 

1.4-0ichlorobenzene NO 0.50 mgiKg 10 4119/200810:43:34 PM 

DlchlorodiHuoromethane NO 0.50 mg/Kg 10 4/191200810:43:34 PM 

1, 1-Dichloroetha ne ND 1.0 mg/Kg 10 411912008 10:43:34 PM 

1 ,1-Dichloroethene ND 0.50 mg/Kg 10 4119!2008 10:43:34 PM 

1 ,2-Dicllloropropana ND 0.50 mg/Kg 10 4119/2008 10:43:34 PM 

1 ,3-Dichloropropane NO 0.50 mg/Kg 10 4119/200810:43:34 PM 

2,2-0ichloropropane ND 1.0 mg/Kg 10 4/19/200810:43:34 PM 

1, 1-0ichloropropane NO 1.0 mg/Kg 10 4!19/2008 10:43:34 PM 

Hexachlorobvtadlene NO 1.0 mg/Kg 10 4/19/2008 10:43:34 PM 

2-Haxanone ND 5.0 mg/Kg 10 4/19/200810:43:34 PM 

lsopropylbenzene 1.2 0.50 mgtKg 10 4119/200810:43:34 PM 

4-lsopropyltotuene 0.71 0.50 mgfKg 10 4/HV200E! 10:43:34 PM 

4-Mathyl-2-pentanone NO 5.0 mg/Kg 1() 4/19/2009 10:43:34 PM 

Methylene chlorlcle NO 1.5 mg/Kg 1() 4/1912008 10:43:34 PM 

n-Butylbenzene 3.0 0.50 mg/Kg 10 4/191200810:43:34 PM 

n-Propylbenzene 2.5 0.50 mg/Kg 10 4!19/200810:43:34 PM 

sec-Butylbenzene 1.2 0.50 mg/Kg 10 4/19/200810:43:34 PM 

Styrene ND 0.50 mg/Kg 10 4119/2008 10:43:34 PM 

tei\-Butylbenzene ND 0.50 mg/Kg 10 4/191200810:43:34 PM 

1,1, 1 ,2-Tetrachloroethane NO 0.50 mg/Kg 10 41191200810:43:34 PM 

1,1 ,2,2-Tetractdoroethane NO 0.50 mg/Kg 10 4/191200810:43:34 PM 

Tetrachloroe!hene (PCE) NO 0.50 mg/Kg 10 4/19/200810:43:34 PM 

trans-1 ,2-DCE NO 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

trans-1 ,3-Dichloropropane NO 0.50 ~g/Kg 10 4/19/200810:43:34 PM 

1 ,2,3-Trichlorobenzene ND 1.0 mg/Kg 10 4/19/2008 1 0:43:34 PM 

1 ,2,4-Trichlorobenzene ND 0.50 mg/Kg 10 4119/200810:43:34 PM 

1, 1, 1-Trichloroethane ND 0.50 mg/Kg 1() 4/1912008 10:43:34 PM 

1, 1,2-Trichloroelhane ND 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

Trlchloroelhene (TCE) ND 0.50 mg/Kg 10 41191200810:43:34 PM 

T richlorofluo rom ethane ND 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

1,2,3-Trlchloropropana ND 1.0 mg/Kg 10 4/19/2008 1():43:34 PM 

Vinyl chloride NO 0.50 mgiKg 10 4/19/200810:43:34 PM 

Xylenes. Total 35 1.0 mg/Kg 10 4119/2008 1():43:34 PM 

Surr: 1 ,2-Dicllioroethane-d4 95.9 68.7-122 %REC 10 4/19/200810:43:34 PM 

Surr. 4-BromofJuorobanzMe 85.8 79.3-126 %REC 10 4/19/200810:43:34 PM 

Surr. Dibromonuoromethane 99.9 64.4-119 "..I.REC 10 4/19!2008 10:43:34 PM 

Surr: Toluene-dB 97.7 86.5-121 %REC 10 4/19/2008 10:43:34 PM 

-----------------
QuRII!lers: • Value exceeds Maximum ContaminAnt Level B Analytc detected in the associated Method Blank 

E Value above quanti~tion range H Holding times for prepar~tion or analysis c)(ceeded 

J Anelyte detected below quantitation limits MCL Maximu1n Contaminant Level 

NO N()! Detected at the Reporting limit RL Reporting Limit 

s Spike recovery outside accepted recovCI)' limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

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

CLIENT: Westem Refming Southwest, Gallup Client Sampl~ ID: EP 1-6 

Lab Order: 0804138 Collection Date: 4/9/2008 7: l 0:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411 1/2008 

Lab JD: 0804138-14 Matrix: SOIL 

-------------···. - .. -- ----------·· --- .... - .. 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst SCC 

Diesel Range Organics (ORO) 180000 5()00 mg/Kg 50 4f1 712008 6:27:16 AM 

Motor 011 Range Organics (MRO) 26000 25000 mg/Kg 50 411712006 8:27:18 AM 

Surr: DNOP 0 61.7-135 s %REC 50 4/17/2()08 8:27:16 AM 

EPA M'ETHOD 80158: GASOLINE RANGE Analyst NSB 

Gasoline Range Organic.s (GRO) ND 100 mg/Kg 20 4/191200812:23:11 AM 

Surr:BFB 108 84·136 %REC 20 411912008 12:23:11 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 4.1 1.6 mg!Kg 50 412812008 2:38:12 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 3.2 2.5 mg/Kg 4121/2006 11:12:34 AM 

Barium 330 1.0 mg/Kg 10 4/21/2006 12:19:14 PM 

Cadmium 0.26 0.10 mg/Kg 41211.2008 11:12:34AM 

Chromium 8.8 0.30 mg/Kg 4/211.200811:12:34AM 

Leacl 16 0.25 mg/Kg 4128/2008 8:26:49 AM 

Selenium ND 25 mg/Kg 10 4/211200812:19:14 PM 

Sillier NO 0.25 mg/Kg 1 4/2112006 11 :12:34 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene ND 30 mg/Kg 4{16/2008 

Acenaphthylene ND 30 mgiKg 4/18/2008 

Aniline NO 30 mgt Kg 4118/200!.1 

Anthracene ND 30 mg/Kg 4/18/2008 

Az.obenzene NO 30 mg/Kg 4/18/2008 

Benz(a)anthracene ND 30 mg/Kg 411612008 

Benz:o(a)pyrene NO 30 mgiKg 4/1812008 

Benzo{b)fluorarlthena ND 30 mg/Kg 4/18/2008 

Banzo(g,h,l)perylene ND 75 mgtKg 411812008 

Bem:o(k)fluoranthene NO 30 mg/Kg 4/1812008 

Benzoic acid ND 50 mg/Kg 4/18/2008 

Benzyl alcohol ND 30 mg/Kg 4118/2008 

Bis(2-chloroethoxy)melhane ND 30 mgiKg 4na12oos 

Bis(2-chloroethyl}elher NO 30 mg/Kg 4118/2008 

8is(2-chlorolsopropyl)elher NO 30 mg/Kg 4/1812008 

Bls(2-ethylhexyl)phthalate ND 75 mg/Kg 4/1612008 

4-Bromophenyl phenyl ether ND 30 mg/Kg 4/1812008 

Butyl benzyl phthalate NO 30 mg/Kg 4/18/2008 

Carbazole NO 30 mg/Kg 4/18/2008 

4-Chloro-3-melhylphanol ND 75 mg/Kg 4/18/2008 

4-Cilloroanlllne ND 75 mg/Kg 4/18/2008 
·····- --··- ---··----- ---·-·- --··-----· -- ···- ... -·· ---·-· --·------------

Qualifiers: Y11lue exceeds Maximum Contamin1111t Level 

E Value above quantitation range 

Anaiyte detected below quantit~lion limit~ 

ND Not Deteoted at the Reporting Limit 

S Spike retvvery outside acctptcd recovery limits 

B Annlyte detected in the ftS$OCiated Method Blank 

H Holding time$ for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Report in& Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup Client SampleJD: EPI-6 

Lab Order: 0804138 Collection Date: 4/9/2008 7: 10:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-14 Matrix: SOlL 
------

Analyses ResuJt PQL Qual Units DF Date Analyzed 

EPA METHOD B270C; SEMIVOLATILES Analyst: JDC 

2-Chloronaphthalene NO 38 mgfKg 4118/2008 

2-Chlorophenol NO 30 mg/Kg 4116/2006 

4-Chlorophenyl phenyl ether NO 30 mgfKg 4118/2006 

Chrysene 40 30 mg/Kg 4/18/2008 

DI-n-butyl phthalate ND 75 mg/Kg 4/1612008 

Di-n-octyl phthalate NO 30 mg/Kg 4/1812008 

Olbenz(a,h)anthracene NO 30 mg/Kg 4/1612008 

Dibenzofuran NO 30 mg/Kg 4/1812008 

1 ,2-Dichlorobenzene NO 30 mg/Kg 4/18/2008 

1 ,3-Dichlorobenzene ND 30 mgiKg 4/18/2008 

1 ,4-Dichlorobenzene ND 30 mg/Kg 4/18/2008 

3,3"-Dichlorobenzldine ND 36 m91K9 4/1812008 

Diethyl phthalate NO 30 mg/Kg 4/18/2008 

Dimethyl phthalate ND 30 mg/Kg 4118/2008 

2,4-Dichlorophenol ND 30 mgfKg 4/18/2008 

2,4-Dimethylphenol ND 45 mgfKg 4118/2008 

4,6-Dinitro-2-methylphenol ND 75 mgiKg 4/18/2008 

2 ,4-Dinltrophenol ND 75 mgiKg 4/1812008 

2,4-Dinitrotoluene NO 75 mg/Kg 411812008 

2,6-Dinitrotoluene NO 75 mg/Kg 4/18/2008 

Fluoranthene NO 38 mgfKg 4/1812008 

Fluorene 70 30 mgiKg 4/18/2008 

Hexachlorobenzene ND 30 mgiKg 4/18/2008 

Haxachlorobutadiene ND 30 mg!Kg 4118/2008 

Hexachlorocyclopentadiene NO 30 mg/Kg 4/1812008 

He~achloroethane ND 30 mg/Kg 4118/2008 

lndeno{1,2,3-cd)pyrene ND :38 mg/Kg 4/1812008 

lsophorona ND 75 mg/Kg 4/18/2008 

2-Methylnaphthalene 210 38 mg/Kg 4/1812008 

2-Methylphenol ND 75 mg/Kg 4/1812008 

3+4-Melhylphenol NO 30 mgiKg 4/1812008 

N-Nikosodl-n-prQpylamine ND 30 mg/Kg 4/1812008 

N-Ni!rosodiphenylamine NO 30 mgiKg 4118/2008 

Naphthalene NO 30 mg/Kg 4/16/2008 

2-N!troaniline ND 30 mgiKg 4118/2008 

3-Nitroanlline NO 30 mg/Kg 4/18/2008 

4-N itroaniline ND 38 mg/Kg 4!18{2008 

Nitrobenzene ND 75 mg/Kg 4/1812008 

2-Nitrophenol ND 30 mg/Kg 411812008 

4-Nitrophenof ND 30 mg/Kg 4/18/2008 

Pentachlorophenol NO 50 mg/Kg 4/18/2006 

Phenanthrene 150 30 mg/K.g 4/1612008 

-----· -----
Qu111ifiers: Value exceeds Maxim~m Contaminant Level B A.nalyte detected in the associated Method Blenk 

E v~lue abwe quantite.tion mllgc H Holding times ror preparation or anulyais e>~:ceeded 

J Analyte detected below quantitfttion limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Umit RL Reportine Limit 

s Spike recovery outside accepted recovery limils 
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Hall Environmental Analysis Laboratory~ Inc. Date: 29~Apr~08 

- . _..., __ 

CLIENT: Western Refining Southwest, Gallup 

Lab Order; 0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-14 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Phenol NO 
Pyrena 41 

Pyridine NO 
1,2,4-Trichlorobenzene NO 
2,4,5-Trichlorophenol NO 
2 ,4,6-Trichlorophenol NO 

Surr: 2,4,6-Tribromophenol 39.8 

Surr: 2-Fiuorobiphenyl 81.0 

Surr: 2-Fiuorophenol 87.3 

Surr. 4-Terpl'tenyl-d14 47.1 

Surr; Nilrobenzene-d5 63.5 

Surr: Phenol-d5 65.5 

EPA METHOD 82608: VOLATILES 
Benzene NO 

Toluene 0.63 

Ethyl benzene ND 

Methyl tert-butyl ether (MTBE) NO 

1,2,4-Trimethylbenzene 2.2 

1.3,5-Trimethylbenzene NO 
1,2-Dichtoroethane (EDC) ND 
1,2-Dibromoethane (EDB) ND 

Naphthalene 2.8 

1-Metllylnaphthalene 15 

2-Methylnaphthalene 19 

Acetone NO 
Bromobenzene NO 
Bromodlcl\lorome!hane ND 

Bromoform NO 

Bromomethane NO 

2-Butanone NO 

Carbon disulfide NO 
Carbon tetrachloride NO 

Chlorobenzene NO 

Chloroethane ND 

Chloroform ND 
Chloromethane ND 

2·Chlorotoluene NO 
4-Chlorotoluene ND 
ois-1,2-DCE ND 
cis-1,3-Dichloropropene ND 
1 ,2·Dibromo-3-chtoropropane ND 

Qualifiel·s: * Vallie exceeds Maximum Contamillant Level 

E Value above quanlitation nmge 

Analyte detoctcd ~low quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike n:rovery outside accepted recovery limits 

Client Sample ID: EPl-6 

Collection Date: 4/9/2008 7:10:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

---- •' --·-···----- .-.·-·-··--·-·-
PQL Qual Units DF Date Analyzed 

Analyst: JDC 
30 mgll<g 4/1812008 

30 mg/Kg 4/18/2008 

75 mg/Kg 4118/2008 

30 mg/Kg 411812008 

30 mg/Kg 411812008 

30 mg/Kg 4/1812006 

35.5-141 %REC 4/1812006 

30.4-128 %REC 4118/2008 

28.1·129 %REC 4/18/2006 

34.6-151 %REC 4/1812008 

26.5-122 %REC 4/1812008 

37.6·118 %REC 4/18/2006 

Analyst: BDH 

0.50 mg/Kg 10 4/1912008 11:18:46 PM 

0.50 mg/Kg 10 4/1912008 11 :16:48 PM 

0.50 mg!Kg 10 4/1912008 11 :18:48 PM 

0.50 mg/Kg 10 4119/200811:18:46 PM 

0.50 mg/Kg 10 4/19/2008 11:18:48 PM 

0.50 mg/Kg 10 4119/200811:18:48 PM 

0.50 mg/Kg 10 4119/200811:18:48 PM 

0.50 mg/Kg 10 4/191200811:10:48 PM 

1.0 mg/Kg 10 4/19/200811:18:48 PM 

2.0 mg/Kg 10 41191200811.18:48 PM 

2.0 mg/Kg 10 411912008 11:18:48 PM 

7.5 mg!Kg 10 4/19/2008 11:18:48 PM 

0.50 mg/Kg 1() 4119/200811:18:48PM 

0.50 mg/Kg 10 4/19/2006 11:18:48PM 

0.50 mg/Kg 10 4119/200811:18:48 PM 

1.0 mg/Kg 1() 4119/2008 11:16:48 PM 

5.0 mg/Kg 10 4119/200811:18:46PM 

5.0 mg/Kg 1() 4/191200811:18:48 PM 

1.0 mg/Kg 10 4/19!2008 11:18:48 PM 

0.50 mg/Kg 10 4/1912008 11:18:48 PM 

1.0 mg/Kg 10 4/19/2008 11:18:46 PM 

0.50 mg/Kg 10 4/1912008 11:18:48 PM 
0.50 mg/Kg 10 4!191200811:18:48 PM 

0.50 mgiKg 10 4/19/200811:18:48 PM 

0.50 mgiKg 10 4!191200811:16:48 PM 

0.50 mgiKg 10 4/1912008 11:18:46 PM 

0.50 mgiKg 10 411912008 11:18:48 PM 

1.0 mg/Kg 10 4119/200811:18:48 PM 

---··"·-·-····· ····--------------
B Analyte detC(:ted in the associated Method Blank 

H Holding times for preparation or annlysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-~--~-·--------· _.._. ......... _.. ........ -
CLIENT: Western Refilling Southwest, Gallup Client Sample ID: EPI-6 

Lab Order: 0804138 Collection Date: 4/912008 7:10:00 PM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/ll/2008 

LabiD: 0804138-14 Matrix: SOIL 
-·--------·----··--.----

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dibromochloromethane ND 0.50 mg/Kg 10 4/19/2008 11 :16:48 PM 

Dlbromomethane ND 1.0 mg/Kg 10 4119/200811:16:48 PM 

1 ,2-D!chlorobenz:ene ND 0.50 mgfKg 10 4/19/200811:18:48 PM 

1,3-D lchlorobenzene NO 0.50 mg/Kg 10 4/19/2008 11:18:48 PM 

1.4-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 11:18:48 PM 

Dichlorodilluoromethanet NO 0.50 mg/Kg 10 4/19/2008 11 :18:48 PM 

1,1-Dlchloroethane ND 1.0 mg/Kg 10 4/19/200811:18:48 PM 

1,1-Dfchloroethene ND 0.50 mgiKg 10 4119/2008 11:18:48 PM 

1,2-0ichloropropane ND 0.50 mg/Kg 10 4/19/2008 11:18:46 PM 

1 ,3-Dichloropropane NO 0.50 mg/Kg 10 4/19/200811:18:48 PM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 4/1912008 11:18:48 PM 

1,1-Dichloropropene ND 1.0 mg/Kg 10 4/19/2008 11 :18:48 PM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4119/20081 1:18:48 PM 

2-H~Kanone NO 5.0 mg/Kg 10 4/191200811:18:48 PM 

lsopropylbenz:ene ND 0.50 mg/Kg 10 41191200611:18;48 PM 

4-laopropyltoluene NO 0.50 mg/Kg 10 4/1912008 11:18:48 PM 

4-Methyl-2-pantanone ND 5.0 mg/Kg 10 411912008 11:18:46 PM 

Methylene chloride NO 1.5 mg/Kg 10 4119/200811:18:48 PM 

n-Butylbenzene ND 0.50 mg/Kg 10 4119/200811:18:48 PM 

n-Propylbenzene ND 0.50 mg/Kg 1{l 4/191200811:18:48 PM 

seo-Butylbenzene NO 0.50 msJKg 10 411912008 11:18:48 PM 

Styrene NO 0.50 mg/Kg 10 4/19/2008 11:18:48 PM 

tert-Butylbenzene NO 0.50 mg/Kg 10 4/1912008 11:18:48 PM 

1, 1,1,2-Tetrachloroethane ND 0.50 mgfKg 10 4/1912008 11;18:48 PM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/1f)/200S 11:18:48 PM 

Tetrachloroelhsne (PCE) NO 0.50 mg!Kg 10 4/191200811:18:48 PM 

lrans-1 ,2-DCE NfJ 0.50 mg/Kg 10 4/19/200811:18:48 PM 

trans-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/19/2008 11:18:48 PM 

1 ,2,3-Trich lorobenzene ND 1.0 rng/Kg 10 4/1912008 11 :1!.1:48 PM 

1 ,2,4-Trichlorobamo.:ene NO 0.50 mgiKg 10 4/1912008 11:18:48 PM 

1,1, 1-Trichloroethane ND 0.50 mg/Kg 10 4/19/200811:18:48 PM 

1,1 ,2-Trichloroethane ND 0.50 mg/Kg 10 4/1912008 11:18:48 PM 

Trichloroethene (TCE) NO 0.50 mg/Kg 10 4/191200811:18:48 PM 

Triclllorolluoromelhene NO 0.50 mg/Kg 10 4/19/200811:18:48 PM 

1.2,3-Trichloropropane NO 1.0 mg/Kg 10 4/19/2008 11 :18:48 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/191200811:18:48 PM 

Xylenes, Total 1.3 1.0 mgiKg 10 4/1912008 11:18:48 PM 

Surr: 1,2-Dic:hloroethana-<14 98.2 68.7-122 %REC 10 4/1912008 11:18:118 PM 

Surr: 4-Bromofluorobenzene 92.6 79.3·126 %REC 10 4119/2008 11:18:48 PM 

Surr: Dlbromofluoromethane 99.2 64.4-119 %REC 10 4/191200811:18:48 PM 

Surr: Toluene-dB 97.7 66.5-121 %REC 10 411912006 11:18:48 PM 

--------r• ·-------·---·---------·· 
Qualifi~n: "' V11lue exceeds Maximum Contamin.ant Level B Amlytc detected in the associated Method Blank 

E Value Hbovc qu~ntitation r~~nge H Holding times for preparation or a!l81)15is exc~~ded 

Analytc detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL RepMing Urn!! 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-15 
----···-----------

Analyses Result 

EPA. METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor 0~ Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

Gasoline Range Organics (GRO} 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Mercury 

EPA METHOD 60108: SOIL METALS 
·Arsenic 

Barlum 

Cadmium 

Chro'mium 

Lead 
Selenium 

Silver 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthene 

Acenaphthylene 

Aniline 
Anthracene 

A.:obem:ene 

Benz(a}anthracene 

Benzo(a)pyrene 

Benz:o(b)fluoranthene 

Benl!:o(g,h,i)perylene 

Benz.o(k)lluori!Othena 

Benzoic acid 

Bem:yl alconot 

Bis(2-ch lo roethoxy)methane 

Bls(2-ch loroethyl)&ther 

Bis{2-ohloroisopwpy!)elher 

Bis(2-elhylhexyl)phthalate 

4-Bromophanyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-mathylphenol 

4-Chloroeniline 

200000 
25000 

0 

NO 
102 

4.4 

3.6 

280 

0.27 

8.3 
9.7 

27 

NO 

ND 
ND 
ND 
ND 
NO 
35 

NO 
NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

NO 
NO 
NO 
No 
NO 

Qua llli~>•·s: Value exceeds Ma)limum Contnmin&llt Level 

E Value abe>v~ q1.111ntitation runge 

J Analytc detected below quanlitBtionlirnits 

ND Not Deledcd at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

. ::.:.c_.=:======· 
Client Sample ID: BP 1-7 

Collection Date: 4/9120081:35:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

5000 
25000 

61.7-135 s 

100 

84-138 

1.6 

2.5 
1.0 

0.10 

0.30 

0.25 
25 

0.25 

30 
30 
30 
30 
30 
30 
30 

30 

75 

30 

50 
30 
30 

30 

30 

75 
30 
30 
30 

75 
75 

mg!Kg 

mg/Kg 

%REC 

mg!Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg!Kg 

mgtKg 

mg!Kg 

mgtKg 

mg/Kg 

mgiKg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mgiKg 

mgiKg 

50 

50 

50 

20 
20 

50 

1 
10 

1 

1 

10 

1 

1 

Analyst SCC 

4/17/2008 9:01:21 AM 

4/1712008 9:01:21 AM 

4/17/2008 9:01:21 AM 

Analyst: NSB 
4119/2008 12:53:17 AM 

4/19/200812:53:17 AM 

Analyst: SNV 

4/2812008 2:41:25 PM 

Analyst: NMO 

4/21/200811:15:14 AM 

4121/200812:21:53 PM 

4121/200811:15:14AM 

4/21!200811:15:14AM 

412812008 8:29:20 AM 

4/21/200812:21:53 PM 

4/21/2008 1 1:15:14 AM 

Analyst: JDC 
4/18!2008 

4/18/2008 

411612008 

4/1812008 

4/1812008 

4118/2008 

4/18(2008 

4!1B/200B 

4!1B/2008 

4/1 B/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/Hl/2008 

4/18/2008 

4(18/2008 

4118/:1008 

4/18/2008 

4/18/2008 

4/16/2008 

B Anftlyte detected in tne associ~led Methoo Blank 

I I He>! ding times fur preparation or analysis ex:ceedcd 

MCL Mwdmum Contamin~nt Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

. ··-----:-_ .. ---·-·- ---;---------·--==--'---== ========· ~---·---· 

CLIENT: 

Lab Order! 

Project: 

Lab ID: 

Westem Refining Southwest, Gallup 

0804138 
Evaporation Pond/Aeration Lagoon 

0804138-15 

ClientSamp&e ID: EPl-7 

Collection Date: 4/9/2008 7:35:00 PM 

Date Received; 4/11/2008 

Matrix: SOIL 

-------· .. ------ ___ ,_, .... ----- ... ---- ------- "--------:--------
Analyses Result 

EPA METHOD 82TOC: SEMIVOlATILES 

2-Chloronaphthalene ND 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether ND 

Chrysene 74 

DI-n-butyl phthalate NO 

Dl-n-oc1yl phthalate NO 

Dibenz(a,h}anthrecene NO 

Dibenzoruran ND 

1,2-0Jchlorobenzene NO 

1,3-Dlchlorobenzene NO 

1,4-0ichlorobem:ene NO 

3.3' -Oic:hlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2, 4-Dich lorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinltropheno\ 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutacliene 

Hexachlorocyclopentediene 

Hexachloroelhane 

lncleno(1 ,2,3-cd}pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodl-n-propylamine 

N-NitrasodiphenyJamine 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-NitraanRine 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

ND 
ND 

ND 
ND 

ND 
NO 
NO 
ND 

NO 

NO 

77 
ND 
NO 
ND 

ND 

NO 

ND 

260 
NO 

NO 

NO 

ND 

NO 

ND 
NO 

NO 

ND 

NO 
NO 
ND 

240 

PQL Qual Units 

38 mg/Kg 

30 mgtKg 

30 mgfKg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

38 

30 

30 
30 

45 
75 

75 

75 
75 
38 

30 

30 

30 

30 

30 

38 
75 

38 

75 
30 

30 
30 

30 

30 

30 

38 
75 
30 

30 

50 

30 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/K[.I 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/K.g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

DF Date Analyzed 

Analyst: JDC 
4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/16/2008 

4118/2008 

4/18/2006 

4/1812008 

4118/2008 

4118(2008 

4118/2006 

4/18/2008 

4/1812008 

4/1812008 

4/16/2008 

4/18/2006 

4/18/2006 

4/1812008 

4/1812008 

411812008 

4/1812008 

4!1812008 

4/1812008 

4/16/2008 

4/18/2008 

4/1812008 

4/,812008 

4/1812008 

4/1812008 

4/1812008 

4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/1812008 

4/1812008 

4118/2008 

4118/2008 

4/1812008 

4116/2008 

4/16/2008 

---------------·-----·----
Quallfien: Value exc:eeds Maximum Contaminant Level 

E Value moovc quantilation range 

J Analyte de1ected below quantitetion limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the ~~ociated Method Blank 

H Holding time~ fer preparation or analysis exceeded 

MCL Maximum Contaminant Level 

Rl. Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: EP 1-7 

Lab Order: 0804138 Collection Date: 4/9/2008 7:35:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-15 Matrix: SO[L 

---·--~---~-~----· ----~-

Analy~cs Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

Phenol ND 30 mg/Kg 411812008 

Pyrone 70 30 mg/Kg 4/18/2006 

Pyridine NO 75 mg/Kg 4/18f20!)B 

1 ,2,4-Trichlorobenlene NO 30 mg/Kg 4/18/2008 

2,4,5-Trlchlorophenol NO 30 mgiKg 4/1812006 

2,4,6-Trichlorophenol ND 30 mg/Kg 4/1812008 

Surr: 2,4,6-Tribromophenol 33.5 35.5-141 s %REC 4/18/2008 

Surr: 2-Fiuoroblphenyl 82.2 30.4-128 %REC 4118/2006 

Surr: 2-Fiuorophenol 88.1 2B.1·129 %REC 4/1812008 

Surr 4-Terphenyl-d14 39.7 34.6-151 %REC 4/18/2008 

Surr: Nitrobenzene-d5 62.9 26.5-122 %REC 4/18/2008 

Surr: Phenol-d5 60.7 37.6-118 %REC 4/18/2008 

EPA METHOD 82608: VOLATILES Analyst: BOH 

Benzene ND 0.50 mg/Kg 10 4/19/2008 11:54:29 PM 

Tolu&ne ND 0.50 mgtKg 10 4/1912008 11 :54:29 PM 

Ethylbenzene ND 0.50 mg/Kg 10 4/19/2000 11:54:29 PM 

Methyllert-putyl ether (MTBE) ND 0.50 mg/Kg 10 411912008 11:54:29 PM 

1, 2,4-T rimethylbenzene 1.7 0.50 mgiKg 10 4/19/2008 11:54:29 PM 

1 ,3,5-Trlmethylbenzene ND 0.50 mgiKg 10 4/19/2008 1 1;54:29 PM 

1,2-Dichloroethane (EDC) ND 0.50 mg/Kg 10 4/19/2008 11:54:29 PM 

1 ,2-Dibromoethane {EDB) ND 0.50 mg/Kg 10 4119/200811:54:29 PM 

Naphthalene 1.7 1.0 mg!Kg 10 4/19/200811:54:29 PM 

1-Methylnaphthalene 9.1 2.0 mg/Kg 10 4/19/2008 11 :54:29 PM 

2-Methylnaphthalene 12 2.0 mg!Kg 10 4/1 B/2008 11:54:29 PM 

Acetone NO 7.5 mg/Kg 10 4/19/2008 11:54:29 PM 

Bromooen~:ene ND 0.50 mgiKg 10 4/19/20tla 11:54:29 PM 

Bromodichlorometh<m e ND 0.50 mg!Kg 10 4/19/2008 11:54:29 PM 

Bromoform ND 0.50 mg!Kg 10 4/19/20D8 11:54:29 PM 

Bromomethane ND 1.0 mg!Kg 10 4119/2008 11 :54:29 PM 

2-Butanone ND 5.0 mg/Kg 10 4/19/20(18 11 :54:29 PM 

Cafbon oisulfide~ ND 5.0 mg/Kg 10 4/19/2008 11 :54:29 PM 

Caroon tetrachloride NO 1.0 mg/Kg 10 4/1912008 11 :54:29 PM 

Chlorobenzene ND 0.50 mg/Kg 10 4/19/2008 11:54:29 PM 

Chloroethane ND 1.0 mg/Kg 10 4119/2006 11:54:29 PM 

Chloroform ND 0.50 mg/Kg 10 4119/2008 11:54:29 PM 

C htoromethane ND 0.50 mg/Kg 10 4/1912008 11:54:29 PM 

2-Chlorotoluene ND 0 50 mg/Kg 10 4/19/2008 1 1:54:29 PM 

4-Chlorotoluene ND 0.50 mgtl<g 10 4/19/200811:54:29 PM 

cis-1,2-DCE ND 0.50 mgll(g 10 4/19/2008 11:54:29 PM 

cis-1,3-Dichloropropene NO 0.50 mg/Kg 10 4/19f2008 11:54:29 PM 

1, 2·Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4/19/2008 11 :54:29 PM 

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

Quallftel's: Value ex~ds Maximum Contaminant Level B Analyte detected in the associated Method Bl~nk 

E Value above quantitalion range: 11 Bolding times for prep11rt1iion or analysis e~~.~edcd 

An~lyte detected below quantitation limit$ MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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:I' I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Westem Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 08.04138-15 

Analyses 

EPA METHOD 82508: VOLATILES 

Dlbrornochloromethane 

Dlbromomelhane 

1,2-0ichlorobenzene 

1,3-Dichlorobenzene 

1.4·Dicnlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloropropane 

1 ,3-0ichloropropane 

2,2-Dichloropropane 

1,1-Dich toropropene 

Hexactllorobutadiene 

2-Hexanone 

Jsopropylbenzene 

4-lsopropyltoluene 

4-Methyl-2-pentcmone 

Methylene chloride 

n-Butylbenzene 

n-Propylbenzene 

see-S uty lbe nzene 

Styrene 

tert-Bulylbenzene 

1,1,1,2-Tetracl\loroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroether~e (PCE) 

trans-1.2-DCE 
lrans-1,3-Dichloropropene 

1,2, 3-T richlorobenzcne 

1 ,2,4-Triclllorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroelhene 

Trichloroethane (TCE) 

Trichlorofluoromethane 

1,2, 3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 

Surr: 1 ,2-Dichioroe\hane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluorcmethane 

Surr: Toluene-dB 

Result 

NO 

ND 

ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 

ND 

ND 

ND 
NO 

NO 
NO 
ND 
ND 
NO 
ND 

ND 

NO 
NO 
ND 
NO 
NO 

NO 

ND 
NO 

NO 
NO 

ND 

ND 

ND 

97.2 

91.1 

103 

98.2 

Quallnen: Vnlue exceeds MII>Cimmn Contaminant Level 

E Value above quMtilution rlll'lge 

Allalytc dclected below quantitation limits 

ND Not Detwtcd at th~ Reporlin~: Limit 

Cllent Sample ID: EPl-7 

Collection Date: 4/9/2008 7:35:00 PM 

Date Received: 4/ll/2008. 
Matrix: S01L 

------------------
PQL Qual Units 

0.50 rng/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 mg:!Kg 

050 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

5.0 mg/Kg 

0.50 mg/Kg 

0.50 

5.0 
1.5 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

1.0 

0.50 

0.50 
0.50 

0.50 

0.50 
1.0 

0.50 

1.0 

68.7-122 

79.3·1Z6 
64.4-119 

66.5-121 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

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

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 
mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

%REC 
%REC 
%REC 
'Y.REC 

DF 

10 

10 

10 

10 

10 

10 
10 

10 

10 
10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 
10 

10 

10 

Date Analyzed 

Analyst: BDH 
4/1912008 11 :54:29 PM 

41191200811:54:29 PM 

4/1912008 11:54:29 PM 
4/19/2008 11:54:29 PM 

4/19/200811:54:29 PM 

4/191200811:54:29 PM 

4/19/200811:54:29 PM 
4/1912008 11 :54 :29 PM 

4/19f2008 11 :54:29 PM 

4119/2008 11:54:29 PM 
4/191200811:64:29 PM 

4/19/200811:54:29 PM 
4119/2008 11 :54 :29 PM 

4/19/2008 11:54:29 PM 
4!19!2008 11:54:29 PM 

4/1912008 11:54:29 PM 

4119/:lOOB 11:54:29 PM 

4/19/2006 11 :54:29 PM 

4/19/2008 11 :54:29 PM 

4!19/2008 11:54:29 PM 

4/19/200811:54:29PM. 

4/19/2008 11 :54:29 PM 

4/1912008 11:54:29 PM 

4!19/2008 11 :54:29 PM 

4/19/2008 11 :54 :29 PM 

4/19/2008 11:54:29 PM 

4119/2008 11:54:29 PM 
4119/2008 11 :54:29 PM 

411912008 1 i :54:29 PM 

4/19/2008 11:54:29 PM 

4/19/2008 11:54:29 PM 
4/19/200811:54:29 PM 

4/19/2008 11:54:29 PM 

4/19/2008 11 :54:29 PM 

411912008 11 :54:29 PM 

4/19/2008 11:54:29 PM 

4/19/2008 11:54:29 PM 

4/19/2008 11 :54:29 PM 
4/19/2008 11 :54:29 PM 

4/19/2001;1 11 :54:29 PM 
4/19/2008 11 :54:29 PM 

B Analyle dl}!ected in the associated Method Blank 

H Holding time$ for preparation or analysis exceeded 

Met Ma~:!mum Contamin~nt Level 

RL Reporting Umit 

S Spike recovery outside accepted recovery limits 
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I I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apl·-08 

---- .. - r••----· •--- --·· ·• --· 
CLIENT: Westem Refming Southwest, Gallup Client Sample ID: EPl-8 

Lab Order: 0804138 Collection Date: 4/9/2008 7:17:00 PM 

Projoct: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LablD: 0804138-16 Matrix: SOIL 

Analyses Re~ult PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: sec 
Otesel Range OrgE~nics (ORO) 150000 5000 mg/Kg 50 4/17/2008 9:35:41 AM 

Motor 011 Range Organics (MRO) NO 25000 mg/Kg 50 4/1712006 9:35:41 AM 

Surr: DNOP 0 61.7-135 s %REC 50 4/17/2008 9:35:41 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst NSB 

Gasoline Range Organics (GRO) ND 100 mg/Kg 20 4/19{2008 1:23:23AM 

Surr:8FB 106 84-138 %REC 20 4/19f2008 1 :23: 23 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 4.9 1.6 mg/Kg 50 4/2812008 2:44:40 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 11 2.5 mg/Kg 412112008 11 :17:52 AM 

Barium 121) 1.0 mg/Kg 10 41211200812:24:33 PM 

Cadmium 0.60 0.10 mg/Kg 1 4/21/200611:17:52 AM 
''\ 

Chlomium 58 3.0 mg/Kg 10 4/21/200812:24:33 PM \ 

Lead 15 0.25 mg/Kg 4/2812008 8:31:51 AM 

Selenium ND 25 mgiKG 10 4/21/2006 12:24:33 PM 

Silver ND 0.25 mg/Kg 1 4/21/2008 11:17:52 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphlhene ND 3() mg/Kg 4/18/20()8 

Acenaphlhylene ND 30 mg/Kg 4/18120()8 

Aniline NO 30 mg!Kg 4118120()8 

Anthracene NO 30 mglKg 4/1612008 

Awbenzene ND 30 mgiKg 4/1812008 

Benz(a)anthrocene ND 30 mg/Kg 4/18/2008 

Benzo(a)pyrene NO 30 mg/Kg 4118/2008 

Be nzo(b )fluora nl hene ND 30 mg/Kg 4/18/2008 

Be nzo(g, hJ)perytene NO 75 mg/Kg 411812008 

BenzQ(k)fluoranthene NO 30 mg/Kg 4/18/2008 

Se~oicacid NO 50 mg/Kg 411812008 

Benzyl alcohol NO 30 mgiKQ 4!16/2008 

Bis(2-chloroethoxy)methane ND 30 mg/Kg 4/16/2008 

Sls(2-chloroethyl)elher ND 30 mgiKg 4{1612008 

Bis(2-chloroisopropyl)!!ther ND 30 mg/Kg 4/1612008 

Bis(2-ethylhexyl)ph!halate ND 75 mg/Kg 4116/2008 

4-Bromophenyl phenyl ether ND 30 mg/Kg 4/18/2008 

Butyl benzyl phthalate NO 30 mgiKg 4/1812008 

Carbazole ND 30 mg/Kg 4/1812008 

4-Chloro-3-m ethylphen ol ND 75 mgiKg 4/1812008 

4-Chloroanil ina NO 75 mg/Kg 4!18{2008 

QuRiilier&: Value exceeds Maximum Contamimmt Level B Analyte detected in the associated Method otunk 

E Value above quantitatlon range II !lolding times for preparation or analysis exceeded 

J Analyle detected below quantitation limits MGL Maximum Contaminant Level 

ND Not Delc~t~d at the Reporting l.imit 

S Spike recovery outside a~epted recovery limits 

RL RepOT!ing Limit 
Page 61 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
_ --._, ______ .. ----------------··· , .. _____________ __.. .. 
---------·--··-··---==== 

. .. _______________ __. ______ _ 

CLIENT: 

Lab Order: 

Western Refming Southwest, Ga!lup 

0804138 

Project: Evaporation Pond/ Aeration Lagoon 

Lab ID: 0804138-16 

Analyses Result 

EPA METHOD 6270C: SEMIVOLATILES 
2-Chloronaphthalene ND 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether ND 

Chi)'Sene ND 

DI-n-butyl phthalate NO 

Di-n-oclyl phthalate ND 

Dibenz(a,h}anthracene 

Dibenzofuran 

1 ,2·Dichlorobenzene 

1 ,3-Dichlombenzene 

1 ,4-Dichlorobenl.ene 

3,'3'-Dichlorobenzidina 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2 ,4-0initrophenol 

2,4-Dinitrotoluene 

2,6-DinJtrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzena 

Hexachlorobutadiene 

Hexachlorocyclopentadl&ne 

tlexachlcroethane 

I ndeno(1.2 ,3-cd)pyre ne 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nilrosodl-n-propylamlne 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroanillne 

4-Nitroaniline 

N ltroberu:ene 

2-Nilropheno I 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

ND 
NO 

NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 

NO 

ND 

NO 
ND 
41 

NO 
NO 

NO 
ND 

ND 
NO 
110 

NO 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
NO 

NO 

ND 
120 

Qullllfiers: V~lue e~~:cceds MIIXimum Co11taminan\ Level 

E Value above quamitation nmge 

J Analyte detected below quantitation limi!S 

ND Not Detected at the Rcpor1i11g Limit 

S Spike recovrny outside accepted recovery limils 

-------.. ~---
Client Sample ID: EPl-8 

Collection Date: 4/912008 7: 17:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

PQL Qual Units 

38 mg/KQ 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 
30 
30 
30 
30 
38 
30 
30 
30 
45 

75 
75 
75 
75 
38 
30 
30 
30 

30 

30 

38 
75 
38 
75 
30 
30 
30 
30 

:30 

30 

38 
75 

30 
30 
50 

30 

mg/Kg 
mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg!Kg 

mg/Kg 
mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

DF Date Analyzed 

Analyst: JDC 
4/18/2008 
4/18/2008 

4118/2008 

4/18/200B 

4/18/2008 

4/18/2008 

4/18{2008 

4/18/2008 

4/18/2008 

4/18!2008 
4/18/2008 

4118/2008 

4/18/2008 

4{1812008 

411812008 

4/18/2008 

4/1812008 

4/16/2008 

4/1812008 

411812008 

4/18/2008 

4/18/2008 

4/16/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/16/2008 

4/1812008 

4/18/2008 

4118/2008 

4116/2008 

4118/2008 

4118/2008 

4116/2006 

4116/2008 

4/18/2008 

4/18/2008 

4118/2008 

4{1812008 

4{16/2008 

4/1812006 

B Annlytc detected in the associated Method Blank 

li Holding times for preparation or analysis exceeded 

Ma.. Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
----. ----··-·-

CLIENT: Western Refining Southwest, Gallup Client Sample JD: EPl-8 

Lab Order: 0804138 Collection Date: 4/9/2008 7:17:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

LabiD: 0804138-16 Matrix: SOIL 
--···--------.. -· ··---------·-

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst JDC 

PhenQI NO 30 mg/Kg 4/11312008 

Pyrene NO 30 mg/Kg 4118/2008 

Pyridine NO 75 mgiKg 4118/2008 

1 ,2,4-Trichlorobenzene NO 30 mg/Kg 1 4118/2008 

2,4,5-Trichloropllenol NO 30 mg/Kg 1 4/1812008 

2,4,6-Trlchlorophenol ND 30 mg/Kg 4/1812008 

Surr: 2,4 ,6-Tribromophenol 49.2 35.5-141 %REC 4/1812008 

Surr: 2-Fiuorobiphenyl 84.2 30.4·128 %REC 4/18{2008 

Surr: 2-FluQrophenol 86.1 28.1-129 %REC 4/1812008 

Surr: 4-Terphenyl-d14 47.3 34.6-151 %REC 4/1612008 

Surr: Nltrobenzene·dS 62.5 25.5-122 %REC 4/18/2008 

Surr: Pnanol-d5 66.3 37.6-118 o/oREC 4/18/2008 

EPA METHOD 82606: VOLATILES Analyst: BDH 

Benzene ND 0.50 mg!Kg 10 4/20/2008 12:29:39 AM 

Toluene 0.54 0.50 mgiKg 10 4/2012008 12:29:39 AM 

Ethyl be nz.ene ND 0.50 mgiKg 10 4/2012008 12:29:39 AM 

Methyl tert-butyl ether (MTBE) ND 0.50 mg/Kg 10 4/20!2008 12:29:39 AM 

1.2,4-Trimetthylbenzene 12 0.50 mg/Kg 10 4/20/2008 12:29:39 AM 

1 ,3,5-Trtmethylllenzene NO 0.50 mg/Kg 10 4/20/2008 12:29:39 AM 

1 ,2-Dichloroethane (EOC) NO 0.50 mg/Kg 10 4/2012008 12:29:39 AM 

1 ,2-Dibromoethane {EDB) ND 0.50 mg/Kg 10 4/20!200812:29:3~ AM 

Naphthalene 1.6 1.0 mg/Kg 10 4/20/2000 12:29:39 AM 

1-Methylnaphth alene 8.1 2.0 mg/Kg 10 4/20/2008 12;29:39 AM 

2-Melhylnaphthalene 11 20 mg/Kg 10 412012008 12:29:39 AM 

Acetone NO 7.5 mg/Kg 10 4/20/20Da 12:29:39 AM 

Bromobenzene NO 0.50 mg/Kg 10 4120/200612:29:39 AM 

BromPdlchloromethane NO 0.50 mg/Kg 10 4120/2008 12:2~39 AM 

Bromoform NO 0.50 mBIKg 10 412012008 12:29:39 AM 

Sromomethane NO 1.0 mg/Kg 10 4/2012008 12:29:39 AM 

2-Butanone ND 5.0 mgiKg 10 4120/2008 12:29:39 AM 

Carbon disulfide NO 5.0 mg/Kg 10 412012008 12:29:39 AM 

Carbon tetrachloridet NO 1.0 mg/Kg 10 4/2012008 12:29:39 AM 

Chlorooenzene NO 0.50 mg/Kg 10 4/20/2008 12:29:39 AM 

Chforoethane ND 1.0 mg/Kg 10 4/20/2008 12:29:39 AM 

Chloroform NO 0.50 mg/Kg 10 4/20/2006 12:29:39 AM 

Chloromethane NO 0.50 mgiKg 10 4/20/2008 12:29:39 AM 

2-Chrorotoluene NO 0.50 mgiKg 10 4/20/2008 12:29:39 AM 

4-Chlorotoluene ND 0.50 mg/Kg 10 41201200812:29:39 AM 

Ci8·1,2-DCE NO 050 mg/Kg 10 4120/200812:29:39 AM 

cls-1 ,3-mchloropropene ND 0.50 mg/Kg 10 4/2012008 12:29:39 AM 

1 ,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4/2012008 12:29:39 AM 

--------··~- ------------~· -.-.------------ ~- .. ~-·-------~------------
Qunlifien: V11.lue exceeds Maximum Contaminant Level B Ana!yte detected in the associated Method Blank 

E Value ~b~ve quantitation range H Holding times for preparation or ~nnl~is exceeded 

An~ lyle detected below quantitation limits MCL Maximum Contaminam Level 

ND Not Detected at the Reporting I.imit RL Rcporling Limit 

s Spike recovery outside l!Cccpted recovery limits 
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Hall Environmental Analysis Laboratory~ Inc. Dnte: 29~Apr~08 

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

CLIENT: Western Refming Southwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-16 
----·------- . ---------~-· -----
Analyses Result 

EPA METHOD 82608: VOLATILES 
Dlbromochloromethane ND 

Dibromomethane NO 

1,2-Diclllorobenz:ene ND 

1 ,3-Dichlorobenz:ene ND 

1.4-Dichlorobenzene NO 

Oichlorodifluoromethane ND 

1 , 1·Dichloroethane ND 

1, 1-Dichloroethene NO 

1 ,2-Dichloropropane NO 
1,3-0ichloropropaoe NO 

2,2-Dichloropropane NO 

1,1-Dichlorop ropene NO 

HeJ<achlorobutadiene ND 

2-HeJ<anone ND 

lsopropylbenzene ND 

4-leflpropyltoluene ND 

4-Methyl-2-pentanone ND 

Methylene chloride ND 
n·Butylbenzene ND 
n-Propylbenzene NO 

sec-Sutylbenzene ND 

Styrene NO 
tert-Bulylbenzene NO 
1,1,1 ,2-Tetrachloroethane ND 

1,1,2,2-Tetrachloroethane ND 

Tetrachloroethene (PCE) ND 

trans-1,2-DCE ND 

trans-1,3-Dichloropropene NO 

1,2,3· Trichlorol:>enzene ND 

1,2,4-Trichlorobenzene ND 

1,1,1-Trichloroethene NO 

1,1 ,2-Trichloroothane NO 

Tric;hloroothene (TCE) NO 
Trichlorofluoromothane ND 

1,2.3-Trichloropropane NO 

Vinyl chloride NO 

Xylenes, Total NO 
Surr: 1.2·Dichloroelhene·d4 96.9 

Surr: 4-Sromofluorobenzene 90.7 

Surr: Dibromofluoromethane 96.4 

Surr: Toluene-de 99.8 

Qualifien: Value exceeds MaKimum Contaminant Level 

E VBlue above quantiLation range 

J Analyte detected below qnantitation limits 

ND Not Detected at the Reporting Limit 

Client Sample ID: EPl-8 

Collection Date: 4/912008 7:17:00 PM 

Date Received:· 4111/2008 
Matrix: SOIL 

PQL Qutd Units DF Date Analyzed 

Analyst: BDH 

0.50 mgiKg 10 . 412012008 12:29:39 AM 

1.0 mg/Kg 10 4/2()1200812:29:39 AM 

0.50 mg/Kg 10 412012008 12:29:39 AM 

0.50 mg/Kg 10 412012008 12:29:39 AM 

0.5D mg/Kg 10 4/20/2008 12:29:39 AM 

0.5D mg/Kg 10 4/20/2008 12:29:39 AM 

1.0 mg/Kg 10 4/20/2008 12;29:39 AM 

0.50 mg/K9 10 412012008 12:29 39 AM 

0.50 mg/Kg 10 4/2012008 12:29:39 AM 

0.50 mg/Kg 10 4120/2008 12:29:39 AM 

1.0 mg/Kg 10 4120/2008 12:29:39 AM 

1.0 mg/Kg 10 4/2012008 12:29:39 AM 

1.0 mg/Kg 10 412012008 12:29:39 AM 

5.0 mg/Kg 10 4/20/2008 12:29:39 AM 

0.50 mg/Kg 10 4120/2008 12:29:39 AM 

0.50 mg/Kg 1D 4/20/2008 12:29:39 AM 

5.0 mg/Kg 10 4/2012008 12:29:39 AM 

1.5 mgiKg 10 4/2012008 12:29:39 AM 

0.50 mg/Kg 10 4/20/2008 12:29:39 AM 

0.50 mg/Kg 10 4/20/2008 12:29:39 AM 

0.50 mg/Kg 10 4/2012008 12:29:39 AM 

0.50 mgll<g 10 4/20/2008 12:29:39 AM 

0.50 mg/Kg 10 4/20/2008 12:29:39 AM 

0.50 mg/Kg 10 4/2012008 12:29:39 AM 

0.50 mg/Kg 10 4/2012008 12:29:39 AM 

0.50 mg/Kg 10 412012008 12:29:39 AM 

0.50 mg/Kg 10 4/20/2008 12:29:39 AM 

0.50 mgl~ 10 4/20/2008 12:29:39 AM 

1.0 mg/Kg 10 4/20120Q8 12:29:39 AM 

0.50 mg/K9 10 4/20/2008 12:29:39 AM 

0.50 mg!Kg 10 4/20/2008 12:29:39 AM 

0.50 mgiKg 10 4/2012008 12:29:39 AM 

0.50 mg!Kg 10 4/2012008 12:29:39 AM 

0.50 mgtKg 10 412012008 12:29:39 AM 

1.0 mgfKg 10 4120/2008 12:29:39 AM 

0.50 mg!Kg 10 4/20/2008 12:29:39 AM 

1.D mg/Kg 10 4120/2008 12:29:39 AM 

68 7-122 %REC 10 4/2012008 12:29:39 AM 

79.3-126 %REG 10 4/2012008 12:29:39 AM 

64.4-119 %REC 10 4/20/2008 12:29:39 AM 

86.5-121 %REC 10 4120/2008 12:29:39 AM 

···~--~·-----

B Analyte detected in tfle associated Method Blank 

H Holding times for preparation or anulysis exceeded 

MCL Mall;imum Contaminant Level 

RL Reporii~g Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- ··--

CLIENT: Western Refining Sou1hwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabJD: 0804138-19 
---- --·-·- -- .. --- ... ---- --------- ··----·· 

Analyses Result 

EPA METHOD 80168: DIESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 350000 

Motor Oil Range Organics (MRO) 52000 

Surr: DNOP 0 

EPA METHOD 80158: GASOLINE RANGE 
Gesoline Range Or(lanics (GRO) NO 

Surr: BFB 103 

EPA METHOD 7471: MERCURY 
Mercury 5.5 

EPA METHOD 60108: SOIL METALS 
Arsenic 14 

Barium 210 

Cadmium 0.40 

Chromium 16 

Lead 29 

Selenium ND 
Silver ND 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaflhlhene NO 
Acenaphthylene ND 
Aniline NO 
Anthracene ND 

Azobenzene NO 
Bent(a)anlhracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 

Benzo(g,h,i)perylene NO 
Benzo(I<)Huoranthe ne ND 
Benzoic acid ND 

Benzyl alcohol ND 
Bis{2-chloroethoxy)metllane ND 
6is(2-chloroethyl)etner NO 
Bis(2-chloroisopropyl)e1her ND 
Bis(2-ethythexyl)phthalate ND 
4-Bromopllenyl phenyl ether ND 
Butyl benzyl phthalate ND 

Carbaz:ole ND 
4-Chloro-3-methylphenol ND 
4-Chloroanlline NO 

Quallflel'll: Value exceeds MaKimnm Contamim~nt Level 
E Value above quantitation range 

J Analytc detected below quantitfttion lilllits 

Nil Nol Detected althc Reporting Limit 

S Spike recovery outside accepted recovery limits 

--
Client Sample ID: BD-2 

Collection Date~ 4/9/2008 

Date Recefved: 4/1112008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

Analyst: sec 
5000 mgJKg 50 ~117/2006 5:27:25 PM 

25000 mg/Kg 50 4/17/2008 5:27:25 PM 

81.7-135 s o/oREC 50 4/H/2008 5:27:25 PM 

Analyst: NSB 
100 mg/Kg 20 4/19120081:53:15AM 

84-138 %REC 20 4/19/2008 1 :53:15 AM 

Analyst: SNV 
1.6 mg/Kg 50 4/2812008 2:51:14 PM 

Analyst: NMO 
2.5 mgll<g 4/23/2008 B:07:03AM 

1.0 mg/Kg 10 412312008 9:21 :38 AM 

0.10 mg/Kg 1 4123/2008 8:07:03 AM 
0.30 mg/Kg 4123/2008 8:07:03 AM 

0.25 mg/Kg 4/2812008 9:36:28 AM 

25 mg/Kg 10 4/2312008 9:21 :38 AM 

025 mg/Kg 4128/2008 9:36:28 AM 

Analyst: JDC 
30 mg/Kg 4118/2008 

30 mg/Kg 4/18/2008 

30 mg!Kg 4116/2008 

30 mgiKg 4/tB/2008 

30 mg/Kg 4/1812008 

30 mg/Kg 4/1812008 

30 mgfKg 4118/2008 

30 mg/Kg 411812008 

75 mgiKg 4{18/2008 

30 mgiKg 4/18/2008 

50 mg!Kg 4/1812008 

30 mg/Kg 411812008 

30 mgfKg 4/1812008 

30 mg/Kg 411612008 
30 mg/Kg 411812008 
75 mg/Kg 4/18/2008 

30 mg/Kg 4/HII2008 

30 mg!Kg 4118!2006 

30 mgll<g 4/18!2006 

75 mg/Kg 4/18/2008 

75 mg/Kg 4f18f2006 
··-·------ ----- ...... 

----··~-

B Analyle detected in the assQ<:iated Method Blqnk 

H Bolding times for preparation or analysis exceeded 

MCl MI\Ximum Contamin*nt Level 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 

-· . -· . . 
-· -· -··--u·~• 

CLIENT: Western Refining Southwest, Gallup Client Sample lD: BD-2 

Lab Order: 0804138 Collection Date: 4/9/2008 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-19 Matrix: SOIL 

·-····--·· 

Analy:!"es Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

2-Chloronaphthalene ND 38 mg/Kg 1 4/1812006 

2-Chlorophenol ND 30 mg/Kg 1 411812008 

4-Chlorophenyl phenyl ether ND 30 mg/Kg 4/16/2()08 

Cnrysene 49 30 mgiKg 4118/2008 

Di-n-butyl phthalate NO 75 mg/Kg 4/1612008 

Di-n-octyl phthalate NO 30 mg/Kg 4118/2008 

Dihenz(a,h)anthracene NO 30 mg/Kg 4/18/2006 

Dibenzofuran 36 30 mg/Kg 411812008 

1 ,2-Dichlorobenzene ND 30 mg/Kg 4/18/2008 

1 ,3-Dichlorobenzene ND 30 mg!Kg 4/18/2008 

i ,4-Dichlorobenzene NO 30 mg/Kg 4/18/2008 

3, 3 · -Dichlorobenzldine ND 38 mg/Kg 4!18/2008 

Diethyl phthalate NO 30 mg/Kg 4/iB/2008 

Dimethyl phthalate NO 30 mg/Kg 411Bf2008 

2,4-0ichlorophenol ND 30 mg/Kg 411812008 

2 ,4-Dimethylphenol NO 45 mg/Kg 4!18/2008 

4,6-Dinitro-2-methylphen ol NO 75 mg/Kg 4/18/2008 

2,4-Dinilrophenol ND 75 mg/Kg 4/18/2008 

2,4-Dinitrotoluene NO 75 mg/Kg 4/18/20{)8 

2,6-Dinilrotolue ne ND 75 mgiKg 411812006 

Fluoranthene NO 38 mg/Kg 4/18/2008 

Fluorene 130 30 mg/Kg 411812008 

Hexachlorobenzene NO 30 mg/Kg 4/1812008 

liexachlorobutadiene ND 30 mgiKg 4118/2008 

Hexachlorocyclopentadiene ND 30 mg!Kg 4/18/2008 

Hexachloroethane ND 30 mg/Kg 4{1812008 

lndeno(1 ,2,3-od)pyrene ND 38 mg/Kg 4118/2008 

lsopllorone ND 75 mg/Kg 4118/2008 

2-Methylnaphthalene 640 75 mg/Kg 2 4/20/2008 

2-Methylphanol NO 75 rna/Kg 1 4/1812008 

3+4-Methylphen ol 35 30 mg/Kg 4/18/2008 

N-N itrosod i-n-propylamine NO 30 mg/Kg 4/1812008 

N-Nitrosodiphenylamine NO 30 mg!Kg 4118/2008 

Naphthalene 67 30 mg/Kg 4118/2008 

2-Nitroanillne ND 30 mg/Kg 4/1&/2008 

;,-Nitroanllinl) ND 30 mg/Kg 4/18/2008 

4-Nitroanlllne NO 38 mg/Kg 4118/2008 

Nitrobenzene ND 75 mg/Kg 4/18/2008 

2-Nitrophenol ND 30 mg/Kg 4/1812006 

4-Nitrophenol ND 3[) mg/Kg 4/18/2008 

Pentacl\!orophenol ND 50 mg/Kg 411612008 

Phenanthrene 310 30 mgfKg 4/1812.008 

---·-----···· --·~·-----·· 

Qualifiers: Value exceeds MHximum ContHminant Level !3 Analytc detected in the associated Method Blank 

E Value above quantitation range H Holdinl!,limes for preparation or anal )'SiS e;>tcecded 

Analytc detected below quantitlllion limits MCL Ma~imum Contamin8nl Level 

ND Not Detected at the Reporting Llmit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

---··-- -------------·-·· -----·- :: -:-= ____ .::::=::;;:,...--:::::::=:=::: __ ., ... _____ ----·-----· 

CLIENT: Western Refming Southwest, Gttllup C.lient Sample ID: BD-2 

LPb Order: 0804138 Collection Date: 4/912008 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/! 112008 

Lab ID: 0804138-19 Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES Analyst JDC 

Phenol NO 30 mg!Kg 4/18/2008 

Pyrene 51 30 mg/Kg 4/1812008 

Pyridine NO 75 mgfKg 411812008 

~ ,2,4-Trichlorobenzene ND 30 mg/Kg 4118/2008 

2 ,4,5-Trlehtorophenol ND 30 mg/Kg 4/1812008 

2,4,6-Trichlorophenol ND 30 mg/Kg 4/1812008 

Surr: 2,4,6-Tribromophenol 19.9 35.5-141 s %REC 4118/2008 

Surr: 2-Fiuoroblphenyl 0 30.4-128 s %REC 411812008 

Surr: 2-Fiuorophenol 83.7 26.1·129 %REC 4118/2008 

Surr: 4-Terphenyl-d14 45.1 34.6-151 %REG 4/18/2006 

Surr: Nitrobenzene-d5 84.4 26.5-122 %REG 4/1812006 

Surr: Phenol·d5 66.9 37.5-116 •kREC 4/1812008 

EPA METHOD 82508: VOLATILES Analyst: BDH 

Benzene ND 0.50 mg/Kg 10 4/2012008 1 :05:19 AM 

Toluene 1.2 0.50 mg/Kg 10 4/2012008 1:05:19 AM 

Ethylbenzene NO 0.50 m~r/Kg 10 4/20/20081:05:19 AM 

Methyl tart-butyl ether (MTBE) ND 0.50 mg/Kg 10 4120/20081:05:19 AM 

1,2.4-Trimethylbenzene 3.6 0.50 mgfKg 10 4/20/2008 1 :05: 19 AM 

1,3,5-T rimethylbenzene 0.56 0.50 mg!Kg 10 4120120081:05:19 AM 

1,2-Dichloroelhane (EOC} ND 0.50 mg/Kg 10 4/20/2008 1 :05: 19 AM 

1,2-Dibromoelhane {EDB) NO 0.50 mg/Kg 10 4/20/2008 1 :05: 19 AM 

Naphthalene 4.1 1.0 mg/Kg 10 412012008 1 :05:19 AM 

1-Methytnaphthalene 21 2.0 mg/Kg 10 4!20/2008 1 ;05: 19 AM 

2-Me!hylnaphthalene 24 2.0 mg/Kg 10 4/20/2008 1:05:19 AM 

Acetone NO 7.5 mg/Kg 10 4/20/20081:06:19 AM 

Bromobenzene ND 0.50 mg/Kg 10 4/20!20081:05:19AM 

Bromodichlorometha ne NO 0.50 mg/Kg 10 4/20/20081:05:19AM 

Bromoform ND 0.50 mgt Kg 10 412012008 1 :05:19AM 

Bromomethane ND 1.0 mg/Kg 10 4120/2008 t :06:19AM 

2-Butanone NO 50 mg!Kg 10 4120120081:05:19 AM 

Carbon disulfide ND 5.0 mg!Kg 10 4120/2008 1 :05:19 AM 

Carbon tetrachloride ND 1.0 mg/Kg 10 4/2012008 1 :05:19 AM 

Ch\orobe nzene NO 0.50 mg/Kg 10 4120!2008 1 :05: 19 AM 

Chloroethane NO 1.0 mg/Kg 10 4/20/20081:05:19AM 

Chloroform ND 0.50 mg/Kg 10 4/20/2006 1 :05: 19 AM 

Chloromethane NO 0.50 mg/Kg 10 4120/2008 1 :05:19AM 

2-Ch\orotoluena NO 0.50 mg/Kg 10 4/20/2008 1:05:19AM 

4-Chlorotolueno ND 0.50 mg!K.g 10 4120/2008 1:05:19 AM 

ci.;-1,2-0CE ND 0.50 mg/Kg 10 4/2012008 1:05:19 AM 

cis-1.3-Dichloropropene ND 0.50 mg/Kg 10 412 012006 1 :05: 19 AM 

1 .2-0i bromo-3-chltJrllpropane NO 1.0 mg/Kg 10 4/20!2008 1 :05: 19 AM 

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

QuRII!lers: • Value exceeds Maximum Coma1ninant Level B Allalyte detectlld in tile as.~ocintcd M~!hod Blank 

E Value above quantilHtioll nnge ll Holding times for prepmratlon or analysis exceeded 

J Analyte detected below quan1itation linlits MCL Maximum Contaminant Level 

ND Not Detected at the Reponing Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Project: 

LabiD: 

Western Refming Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-19 

Client Sample ID: BD-2 

Collection Date: 4/9/2008 

Date Received: 411112008 
Matrix: SOIL 

----· -------·-------- -----· --------
Analyses 

EPA METHOD 82608: VOLATILES 

Dibromochloromethane 

Dibromom&thane 

1,2·Dlchlorobenzene 

1,3-0ichlorobenzene 

1 .4-Dichlorobenzene 

Oichloroditluoromethane 

1, f -Oichloroethane 

1, 1-Dlchloroethene 

1,2-Dichloropropane 

1 ,3-0ichloropropane 

2,2-0ichloropfopane 

1,1-Dichloropropene 

Hexachlorobuladiene 

2·Hexenone 

lsopmpylbenzene 

4-ls?.propyltoluene 

4-Me\hyl-2-pentanone 

Methylene ch1oride 

n-B utylbenzene 

n-Propylbenzene 

sec-Butylbenzene 

Styrene 

le11-Butylbanzene 

1,1,1,2·Tetrachloroe1hane 

1,1,2,2· Tetrachloroethane 

Tetrachloroethell{l (PCE) 

trans-1,2-DCE 

\ram;-1,3-Dichloropropene 

1.2,3-Trlchlorobenzene 

1,2,4· Trichlorobenzene 

1,1,1-Trich!oroathane 

1,1 ,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlomlluoromethane 

1,2,3-Trlchloropropane 

Vinyl cblorido 

Xylenes, Total 

Surr: 1,2-Dichloroe\hsne-c!4 

Surr: 4-BrQmolluorobenzene 

Surr: Dlbrt>mofluoromelhane 

Surr: Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
ND 
ND 

ND 

NO 

NO 
NO 

ND 

NO 
NO 
ND 

NO 
ND 

NO 
0.72 

ND 

NO 

NO 
NO 
NO 
ND 

NO 
NO 
NO 
NO 

ND 

ND 
ND 

ND 
NO 
ND 

ND 

3.1 

98.6 

93.1 

105 

101 

Qualilltn: Value exceeds Maximum Contaminant l.~vcl 

E Value above QL~antitation range 

J Analyte detected below qu11ntitalion limits 

ND Not Detected at the Reporting Limit 

PQL Qual Units 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

0.50 mgll<g 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

050 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

5.0 mgiKg 

0.50 mg/Kg 

0.50 mg/Kg 

5.0 mgiKg 

1.5 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

050 mg/Kg 

0.50 mg/Kg 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
1.0 

0.50 
0.5{) 

0.50 

0.50 

0.50 

1.0 

0.50 

1.0 

68.7-122 

79.3-126 

64.4-119 

86.5-121 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/K9 

mg/Kg 

mg!Kg 

mg!l<g 

mg/Kg 

mg/Kg 

%REG 

%REG 

%REG 

%REC 

DF 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 
10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

Date Analyzed 

Analyst: SOH 

4120/2008 1:05:19 AM 

412Q/200B 1:05:19 AM 

4120/20081:05:19 AM 

4120/20061:05:19 AM 

4120120081:05:19 AM 

4/20!2008 1 :05:19 AM 

4/20!2008 1:05:19 AM 

4/2012006 1 :05:19AM 

4/20/20081:05:19 AM 

4/20/2008 1 :05:19AM 

4/20/2008 1:D5:19AM 

4/20/2008 1:05:19AM 

4/20120081;05:19AM 

4120/20081:05:19 AM 

4/20/2006 1:05:19 AM 

4120/2008 1:05:19 AM 

412012006 1 :05:19 AM 

412012006 1:05:19 AM 

4/20/2006 1:05:19 AM 

4/2012008 1 :05; 19 AM 

4/2012008 1 :05: 19 AM 

4/20/2008 1 :05: 19 AM 

4/20/2006 1 :05: 1 9 AM 

4/20/20081:05:19 AM 

4/20120061:05:19 AM 

4120f20081 :05:19AM 

4/20/20081:05:1ilAM 

4120/2008 1:05: 1~ AM 

4120f20081:05:19AM 

4/20/2006 1:05:19AM 

412012008 1 ;05:19AM 

412012008 1:05:19AM 

4120/2006 1:05:19 AM 

4/20120081:05:19 AM 

4/20120081:05:19 AM 

4120/2008 1:05:19AM 

412012008 1:05:19 AM 

412012008 1:05:19 AM 

4/20120081:05:19 AM 

4/20120061:05:19 AM 

4120/20081:05:19AM 

B Analyte de1ectcd in the associated Method Ulank 

H llolding times for preparatit>n or anQlysis exceeded 

MCL Maximllm Contamimml Level 

RL Reporting Limit 

S Spike recovery olltside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

---·------···- -· 
~--·---

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

Lab Order: 0804138 Collection Date: 4/8/2()08 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4f1112008 

Lab II>: 0804138-20 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SCC 

Diesel Range Organics (ORO) 2.20000 5000 mg/Kg 50 4/18/200811:41:56 PM 

Motor Oil Range Organics (MRO) NO 25000 mg/Kg 50 4{18/2008 11:41 :56 PM 

Surr: DNOP 0 61.7-135 s %REC 50 4118/200811:41:56 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NS8 

Gl!soline Range Organics (GRO) ND 100 mg/Kg 20 4/19/2008 2:23:16 AM 

Surr: BFB 109 84-138 %REC 20 4/1912008 2:23:16 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 11 1.6 mg/Kg 50 4/2812008 2:54:28 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 12 2.ti mg/Kg 1 412312008 8:09:42 AM 

Barium 42(} 1.0 mg/Kg 10 4/23/2008 9:24:19 AM 

Cadmium 0.46 0.10 mg/Kg 4/2312008 8:09:42 AM 

Chromium 22 0.30 mg/Kg 4/23/2008 8:09:42 AM 

Lead 26 0.25 mg/Kg 4/2812008 9:39:06 AM 

Selenium NO 25 mg/Kg 10 4/23/2008 9:24:19 AM 

Silver NO 0.25 mg/Kg 4/26/2008 9:39:06 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene ND . 30 mg/Kg 4/1812008 

Acenaphthylane ND 30 mgiKg 4/18/2006 

Aniline NO. 30 mg/Kg 4/18/2006 

Anthracene ND 30 mg/Kg 4/1812008 

Awbartzene ND 30 mg/Kg 4/1612008 

Bem:(a)anlhraeene ND 30 mg/Kg 4118/2008 

Bem:o(a)pyrene ND 30 mg/Kg 4!18f2008 

Benro(b)fluoranlhene NO 30 mg/Kg 4/16/2008 

Benzo(g ,h, i)perylene NO 75 mgJKg 4/18{2008 

Benzo{k)fluoranthene ND 30 mg/Kg 4/18/2008 

Benzoic acid ND 50 mg/Kg 4/18/2008 

Benzyl alcohol ND 30 mg/Kg 4/18/2008 

Bls(2-chloroethoxy)meth ane NO 30 mg/Kg 4/18/2008 

Bis(2-chloroethyl)ether NO 30 mg/Kg 4/18/2006 

Bls(2-cl11oroisopropyl)ather NO 30 mg/Kg 4/18/2006 

Bis(2-ethylhaxyl)phthalale NO 75 mg/Kg 4118/2008 

4-Bromophenyl phenyl ether NO 30 mg/Kg 4/1812008 

Butyl benzyl phthalate NO 30 mg/Kg 4116/2008 

Carbazole ND 30 mg/Kg 4118/2006 

4-Ch!oro-3·methyfphenol ND 75 mg/Kg 4/18f2008 

4-Chloroanillne ND 75 mg/Kg 4/1612006 

-----·--·-
Q1tallfiers: Vnlue exceeds Maximum Contnminarlt Level B Ana lyle detected in lhe associated Method Blank 

c Value above quantitstioll range H Holding l!me~ for preparation or nnQlysis exceeded 

Annlyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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I: I 

Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 

========;::=::. 
CLIENT: Western Refining Southwest, Gallup Client Sample JD: BD-1 

Lab Order: 0804138 Collection Date: 4/&/2008 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/111200& 

Lab ID: 0804138-20 Matrix; SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

2-Chloronaphthalene NO 38 mg/Kg 4/1812006 

2-Chlorophenol NO 30 mgiKg 4/1612006 

4-Chlorophenyl phenyl ether ND 30 mg/Kg 4/1612008 

ChJY9BilB 46 30 mg/Kg 4/1812008 

DI-n-butyl phthalate 1110 75 mg/Kg 4/1812008 

Di·n-octyl phthalate NO 30 mg/Kg 4/18/2008 

Dloonz(a,h)anthracene NO 30 mgfKg 4/18/2008 

Oibenzofuran NO 30 mg/Kg 4/1812008 

1, 2-Dichlmobanzene NO 30 mg/Kg 4/1812008 

1 ,3-Dichlorobenzene NO 30 mg/Kg 4/18/2008 

1 ,4-0ichtorobenzene NO 30 mg/Kg 4/1812008 

3,3 '·Dichlorobenzidine JllD 38 mg/Kg 11/16/2008 

Dlethyl phthalate ND 30 mg/Kg 4/18/2008 

Dimethyl phthalale ND 30 mg/Kg 4/18/2{108 

2,4-0ichlorophenol ND 30 mg/Kg 411812008 

2,4-Dimelhylphenol ND 45 mg/Kg 411612006 

4,6-0initro-2-methylphenol ND 75 mgtKg 4/18/2006 

2,4-Dinitrophenol NO 75 mg/Kg 4/16/2008 

2,4-0initrotoluene NO 75 mgiKg 4/18/2008 

2,6-Dinilrotoluene ND 75 mgiKg 4/1812008 

FIUoranthene ND 38 mg/Kg 411812008 

Ffuorane 100 30 mgiKg 4118f200B 

Hexachlorobenzene NO 30 mgfKg 411812008 

Hexachlorobutadlene NO 30 mgiKg 411812006 

Hexachlorocyclopenledie[le NO 30 mg/Kg 4/1812008 

Hexachloroethane NO 30 mg/Kg 4/18/2008 

lndeno(t ,2.3-cd)pyrene ND 38 mg/Kg 4/18/2006 

faophorone NO 15 mg/Kg 4/1812008 

2-Methylnaphth~lene 540 38 mg/Kg 4118/2008 

2-Methylphenol ND 75 mg!Kg 4116/2008 

3+4-Methylphenol 30 30 mg!Kg 4/18/2008 

N-Nitrosocli-n-propylamine ND 30 mg/Kg 4111:112008 

N-Nitrosodiphenylamine ND 30 mgiKg 4/18/2008 

Naphthalene 48 30 mg!Kg 4118/2008 

2-Nitroaniline ND 30 mgfKg 4/18/2008 

3-Nitroaniline NO 30 mg!Kg 4/1812008 

4-Nitroaniline NO 38 mg!Kg 411812008 

Nitrobenzene NO 75 mg/Kg 4116/2008 

2-Nitrophenol ND 30 mg/Kg 411812008 

4-NUrophenol ND 30 mg/Kg 4/1812008 

Pentachlorophenol ND 50 mg/Kg 4/18/2008 

Phenanthrene 300 30 mgfKg 4/18/200B 

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

Qualifiet'S; Value exceeds Mnximum Contaminant Level B Analyte detee!e:d in the associated Method Blank 

E Value abDve quantitation range H Holding times for prepmation or analysis exceeded 

J Anttlyte detected below quantitation limitli MCL Maximum Contaminant Level 

ND Not Detected althe Reporting Limit 

S Spike recovery outside accepted recovery limits 

Rl.. Rep\lrling Limit 
Page 70 of 128 

'71 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr·OB 

CLIENT: Western Refining Southwest, Gallup Client Sample ID: BD-1 

Lab Order: 0804138 Collection Date: 4/8/2008 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: . 0804138-20 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

Phenol ND 30 mg/Kg 4/18/2008 

Pyrene 56 30 mg/Kg 4116/2008 

Pyridine ND 75 mg/Kg 4/1612008 

1,2,4-Trichlorobanzene NO 30 mg/Kg 411812008 

2,4.5-Trichlorophenol ND 30 mg/Kg 4116/2008 

2,4,6-Trlchloropheno! NO 30 mg!Kg 411812008 

Surr: 2,4,6-Tribromophenol 3D.1 35.5-141 s %REC 4/18/2008 

Surr: 2-F! uoroblphenyl 73.9 30.4-128 %REC 4/1812008 

Surr: 2-Fiuorophenol 89.8 28,1-129 %REC 4118/2008 

Surr: 4-Terphenyl-d14 35.9 34.6-151 'VoREC 411812006 

Surr: Nilrabenzene-d5 81.0 26.5·122 %REC 4/1812008 

Surr: Phenol-d5 66.8 37.6-118 %REC 4118/2008 

EPA METHOD 82606: VOLATILES Analyst: SOH 

Benzene NO 0.50 mg/Kg 10 4120/2008 1 :40:26 AM 

Toluene 1.3 0.50 mg/Kg 10 4120/2008 1:40:28 AM 

Eth'ylbenzene ND 0.50 mg/Kg 10 4120/2008 1:40:28 AM 

Melhy!tert·butyl ether (MTBE) NO 0.50 mgiKg 10 412012008 1:40:28 AM 

1 ,2 ,4-Trimethylbenzene 2.9 0.50 mg/Kg 10 412012008 1 :40:28 AM 

1 ,3,5·Trimethylbenz:ene 0.61 0.50 mg/Kg 10 4/2012008 1:40:28 AM 

1.2-Dicllloroethane (EOC) ND 0.50 mg/Kg 10 4/20f20Cl6 1:40:28 AM 

1 ,2-Dibromaethane {EDB) ND 0.50 mg/Kg 10 4/20!20Q8 1:40:28 AM 

Na~hthalene 5.1 1 0 mg/Kg 10 4/2012008 1 :40:2/J AM 

1-Methylnaphthalene 23 2.0 mg/Kg 10 4/20/2008 1 :40:28 AM 

2-Methylna phthalene 34 2.0 mgiKg 10 412012008 1 :40:28 AM 

Acetone ND 7.5 mg/Kg 10 4/20{2008 1 ;40;28 AM 

Bromobenzene ND 0.50 mg/Kg 10 4120/2008 1 :.40:28 AM 

Bromodlchloromathane ND 0.50 mg/Kg 10 4120/2008 1 :40:28 AM 

Bromo1orm ND 0.50 mg/Kg 10 4/20/2008 1:40:28 AM 

Bromomethane ND 1 0 mg/Kg 10 4/20/2008 1:40:28 AM 

2-Butanone ND 50 mg/Kg 10 4/20/2008 1:40:28 AM 

Carbon disulfide NO 5.0 mg/Kg 10 4/20/2Cl08 1 :40:28 AM 

Carbon tet(achloride NO 1.0 mgJKg 10 4/20/2008 1:40:28 AM 

Chl(}robenzene NO 0.50 mg/Kg 10 4/20/2008 1 :40:28 AM 

Chiaro ethane NO 1.0 mg/Kg 10 4/20/2008 1:40:28 AM 

Chloroform NO 0.50 mg/Kg 10 4/20/2008 1:40:28 AM 

Chloromethane NO 0.50 mg/Kg 10 4120/2008 1:40:28 AM 

2..Chlorotoluena NO 0.50 mg/Kg 10 4/20/2008 1:40:28 AM 

4-Chlorotoluene NO 0.50 mg/Kg 10 4/20/2008 1:40:28 AM 

cls"1,2-DCE NO 0.50 mg/Kg 10 4/20!2008 1:40:28 AM 

cis-1,3-Dichloropropene ND 0.50 m9/Kg 10 412012008 1:40:28 AM 

1, 2-0ibramo-3-chloropropane NO 1.0 mg/Kg 10 412012008 1:40:28 AM 

-----·-·-· .. ---... 
Qualifiers: Value exceeds Maximum Ccmtaminant Level B Analytt detected in the BS$OCiated Method Blank 

E Value above qu~ntitation r~nge H Holding times for preparation or analysis exceeded 

Analyte detected below qnant itlllion limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting LiJnit 

s Spike recovery outside accepted reccwery limits 
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! I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--····-----.-~'•oPP 
.......... ----··· ··-··---- . .. ----·- ·.:·. -:-..=-====:=--.: . .:::-.. :· .. - .. . .. ----=-=:-..:....::::.... -===::---=== ........... ~.~---·· 

CLIENT: Western Refining Southwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab 10: 0804138-20 
·-·· ---------

Analyses Result 

EPA METHOD 82608: VOLATILES 

Dibromochloromethane ND 
Dibromomethane NO 

1, 2-Dichloroben;z:ene ND 

1 ,3-Dichloroben:z:ene ND 

1.4-Dlchloroben:z:ene ND 

Dichlorodifluorometha ne NO 

1, 1·Dichloroetha ne NO 

1, 1-Dichloroethene NO 
1 ,2-Dichloropropane NO 

1 ,3-Dichloropropene ND 

2,2-Dichloropropane ND 

1,1-Dichloropropene ND 

Hexachlorobutacliene ND 

2-Hexanone ND 

lsGpfOpylbenzene ND 

4-lsopropyltoluene NO 

4-Methyl-2-pentanone ND 

Methylene chloride NO 

n-Butylbenzene 0.65 

n-Propylbenz.ene ND 

sec-Butylbenzene ND 

Styrene ND 

tert-Butylbel'lz:ene ND 

1,1, 1,2-Tetrachlor()e\ha!'le ND 

1, 1,2,2-Telrachloroethane ND 

Tetrachloroethene (PCE) ND 

trans-1,2-0CE ND 

trans-1 ,3-DICIII<lropropene ND 

1,2,3-Trichloroben~ene NO 

1,2,4-Trlchloroben;z:ene NO 

1,1, 1· Trichloroethane ND 

1,1 ,2-Trichloroet/\ane ND 

Trichloroethene (TCE) ND 

Trichlorofluoromethane ND 

1,2,3-Trichloropropane ND 

Vinyl chloride ND 

Xylenes, Toll!l 3.1 

Surr: f ,2-Dicllloroethane-<:14 94.0 

Surr: 4-Bromolluorobsnzene 944 

Surr: Dibromoflucromethane 99.4 

Surr Toluene-dB 95.0 

Qualifier.~: Value exceeds MIIXimum Contaminant Level 

E Value above quanlitation range 

J Analyte deu:cted below quanlitation limits 

ND Not Detected at the Reporting Limit 

Client Sample ID: BD-1 

Collection Date: 4/812008 

Date Received: 4/11/2008 
Matrix: SOIL 

PQL Qual Units DF Date A11alyzed 

0.50 
1.0 

0.50 
0.50 
0.50 
0.50 

1,0 

0.50 
0.50 

0.50 
1.0 
1.0 

1.0 

5.0 
0.50 

0.50 
5.0 

1.5 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 
0.50 

1.0 
0 50 
0.50 
0.50 

0.50 
0.50 

1.0 

0.50 

1.0 

68.7-122 

79.3-126 

64.4-119 

88.5-121 

Analyst: BDH 

mg/Kg 10 412012008 1 :40:28 AM 

mg/Kg 10 412012008 1:40:28 AM 

mg/Kg 10 4/20/2008 1 :40:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

mg/Kg 10 4/2012008 1:40:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

1119/Kg 10 4/2012008 1 :40:28 AM 

1119/Kg 10 4/20f2008 1 :4<l:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

mg/Kg 10 4120/2008 1 :40:213 AM 

mg/Kg 10 4120/2008 1 :40:28 AM 

mg/Kg 10 4/20/2008 1:40:28 AM 

mgtKg 10 412012008 1 :40:26 AM 

mg/Kg 10 4/20/2008 1 :40:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

mg/Kg 10 4/20/2008 1 :40:28 AM 

mg/Kg 10 4/20/2006 1:40:28 AM 

mg/Kg 10 412012008 1 :40:28 AM 

mg/Kg 10 4120/2008 1:40:28 AM 

mg/Kg 10 4120/2008 1:40:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

mg/Kg 10 4120/2008 1 :40:28 AM 

mg!Kg 10 4/2012008 1 :40:28 AM 

mg!Kg 10 4120/2008 1 :40:28 p.JoA 

mg/Kg 1{) 4/2012008 1:40:28 AM 
mg/Kg 10 4/2012008 1:40:28 AM 

mg/Kg 10 4/2012008 1:40:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

mg/Kg 10 4/2012008 1 :40:28 AM 

mg!Kg 10 4/2012008 1:40:28 AM 

mg/Kg to 4/2012008 1 :40:28 AM 

mg/Kg 10 4/2012008 1:40:28 AM 

mg/Kg 10 412012008 1:40:28 AM 

mg/Kg 10 412012008 1:40:28 AM 

mg/Kg 10 412012008 1:40:28 AM 

mg/Kg 10 4/20!2008 1:40:28 AM 

%REC 10 4120/2008 1:40:28 AM 

%REC 10 4/2012008 1 ~40:28 AM 

%REC 10 4/2012008 1 :40:28 AM 

%REC 10 4/20!2008 1 :40:28 AM 

----·------
B Analyte detected i11 the a5~0ci!ll.ed Method Blank 

H HoldiRg times for preparation or analysis exceeded 

MCL Maximum Contluninan.t Level 

RL Reporting Limit 

S Spike r~covcry outside ac;;epted recovery I irnits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- . 
CLIENT: Western Refining Southwest, Gallup Client Sample lD: EB040808 

Lab Order: 0804138 Collection Date: 4/&/2008 4:45:00 PM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-21 Matrix: AQUEOUS 

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

EPA METHOD 8260B: VOLATILES Analyst: BDH 

Benzene NO 1.0 IJQIL 4/19/200812:33:24 PM 

Toluene ND 1.0 !JQIL -4/19/2008 12:33:24 PM 

Ethylbenzene ND 1.0 ~giL 4/19/2006 12:33:24 PM 

Methyl tert-butyl ether (MTBE) NO 1.0 ~giL 4/19f200812:33:24 PM 

1 ,2,4-Trimethylbenzena NO 1.0 JJQIL 4/19{2008 12:33:24 PM 

1 ,3,5-Trlmethylbenzene NO 1.0 lJQ/L 4/1912008 12:33:24 PM 

1,2-Dichloroethana (EDC) ND 1.0 J.lgll 41191200812:33:24 PM 

1 ,2-0ibromoethane (EDB) NO 1.0 IJg/L 41191200812:33:24 PM 

Naphthalene NO 2.0 IJg/L 4/191200812:33:24 PM 

1-Methylnaphthalene NO 4.0 tJQIL 4119/200812:33:24 PM 

2-Methylnaphthalene NO 4.0 IJQ/L 4/19/2008 12:33:24 PM 

Acetone ND 10 JJgiL 4119/2008 12:33:24 PM 

Bromobenzei'\e ND 1.0 ~giL 4119/2008 12:33:24 PM 

Bromodichloromethane ND 1,0 ~giL 1 4/19/2008 12:33:24 PM 

Bromoform NO 1.0 ~giL 1 4/19!200612:33:24 PM 

Bromomethane NO 1.0 fiQIL 4/19/200812:33:24 PM 

2-Butanone ND 10 IJ9/L 4/19/2008 12:33:24 PM 

Carbon disulfide NO 10 IJQIL 4/19/2008 12:33:24 PM 

Carbon Tetrachloride ND 1 0 IJg/L 4119/2006 12:33:24 PM 

Chlorobenzene NO 1.0 f,lg/L 4/19/200812:33:24 PM 

Chloroethane ND 2.0 IJQ/L 4119/200812:33:24 PM 

Chloroform NO 1.0 j.Jg/L 411912008 12:33:24 PM 

C~loromethane ND 1.0 j.Jg/l 4/19/200812:33:24 PM 

2-Chlorololuene NO 1 0 j.Jg/l 4119/200812:33:24 PM 

4-Chloro!oluene NO 1.0 tJgll 4119/2008 t2:33:24 PM 

cis-1 ,2-DCE ND 1.0 fiSIL 4/19/2008 12:33:24 PM 

cls-1 ,3-Dichloropropane ND 1.0 tJg/L 4/19/2008 12:33:24 PM 

1,2-D!bromo-3-chloropropane ND 2.0 flg/L 4/19/2008 12:33:24 PM 

Dibromochloromethane ND 1.0 j.ig/L 4/19/2008 12:33:24 PM 

Dibromomethane ND 1.0 IJQ/L 4/19/200612:33:24 PM 

1 ,2-Dichlorooenzene NO 1.0 IJg/l 4/19/2006 12:33:24 PM 

1 ,3-0ichlorobeozene ND 1.0 jJgfl 4f19/2008 12:33:24 PM 

1, 4-Di chlorobenzene NO 1.0 IJ9/l 1 4f19/200B 12:33:24 PM 

Olchlorodlfluoromethane NO 1.0 IJQ/l 1 4/1912008 12:33:24 PM 

1, 1-Dichloroethai'\e NO 1.0 IJQ/L 411912008 12:33:24 PM 

1, 1-Dichloroethene NO 1.0 IJgfL 4/19f2008 12:33:24 PM 

1 ,2-Dichloropropane ND 1.0 IJQIL 4/19/2006 12:33:24 PM 

1 ,3-Dichloropropane NO 1.0 IJQ/L 41191200!! 12:33:24 PM 

2,2-Dlchloropropane ND 2.0 )Jg/L 4/19/2006 12:33:24 PM 

1, 1-Dichloropropem! NO 10 IJQ/L 4/19/2006 12:33:24 PM 

Hexachlorobutadiene ND 1 0 IJQ/L 4/1912006 12 33:24 PM 

2·Haxanone NO 10 IJQIL 4/1912008 12:33:24 PM 

-···----·--

Quallf'ltrs: Value exceeds Maximum Cont~minant Level R Ane.lyte detected in the a.~sociattd Method Blank 

1:: Value above quanti!Htiorl range H Holding time! ror preparation or analysis exceeded 

J Analyte detected below quantitation limits MCL Maximum Contaminant Le~cl 

ND Not Detected at tile R~porting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery lirnits 
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'I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--· ---··· --··--------·---~---. ---·--·· ~-~-
CLIENT: Westem Refining Southwest, Gallup 

Lab Order: 0804138 

Project: Evapomtion Pond/Aeration Lagoon 

Lab ID': 0804138-21 

Analyses Result 

EPA METHOD 82608: VOLATILES 
!sopropylbenzene NO 

4-lsoprcpyltoluene ND 

4-Methyl-2-pentanone NO 
Melnylene Chloride ND 
n-Butylbenzene ND 

n-Propylberll:ene ND 

sec-Butylbenzene NO 
Styrene ND 
tert-Butylbenzene ND 

1,1, 1,2-Tetrachloroethane ND 

1,1,2,2-Tetrech loroethane ND 

Tetrachloroethena (PCE) NO 
trans-1 ,2-DCE ND 

trans-1,3-Dich loropropene ND 

1 ,2,3-Trichlorobenzene NO 

1,2,4-TrK:hlorobenzene NO 

1, 1,1-Trichloroethane NO 
1,1 ,2-Trichloroethane ND 

Trlchloroethene (TCE) NO 
Trichlorofluorometha ne ND 

1 ,2,3-Tricnloropropano NO 
Vinyl chloride ND 

Xy!enes, Total ND 
Surr; 1,2-Dichloroethane-d4 108 

Surr: 4-Bromofhlorobenzene 102 

Surr: Dibromofluoromelhane 101 

Surr: Toluene-d8 104 

Qualiners: Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

Analyte detected below quantil8llon limils 

ND Not Detected at rhe Reporting Limit 

PQL 

1.0 
1.0 

10 

3.0 
1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
2.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.5 

68.1-123 

53.2-145 

68.5-119 

64-131 

S Spike recovery outside accepted recovery limits 

·-

Client Sample 10: EB040808 

Collection Date; 4/8/2008 4:45:00 PM 

Date Received: 4/11/2008 
Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: BDH 
j.Jgfl. 4/19/2008 12:33:24 PM 

IJ~/L 4/191?00812;33:24 PM 

tJg/l 4/1912008 12:33:24 PM 

IJgiL 4/19/2008 12:33:24 PM 

IJQ/L 4119/200812:33:24 PM 

IJg/l 41191200812:33:24 PM 

IJQIL 4/191200812:33:24 PM 

IJ9IL 411912008 12:33:24 PM 

j.Jg/L. 41191200812:33:24 PM 

jJg/L 4/19/2008 12:33:24 PM 

jJg/L. 4/19/2008 12:33:24 PM 

,.giL 4/19/200812:33:24 PM 

IJg/L 4119/2008 12:33:24 PM 

IJg!L 411912008 12:33:24 PM 

IJQ/L 4/19/200812:33:24 PM 

,.giL 4/19!200812:33:24 PM 
).I giL 4/191200812:33:24 PM 

j.lgll 1 41191200812:33:24 PM 

IJQIL 1 4!19/200812:33:24 PM 

~g/L 4/191200812:33:24 PM 

IJQ/l 4/191200812:33:24 PM 

!Jg/L 4119/200812:33:24 PM 

j.lg/L 4119/200812:33:24 PM 

%REC 4/19!200812:33:24 PM 

%REC 4119/200812:33:24 PM 

%REC 411912008 12:33:24 PM 

o/oREC 4/191200812:33:24 PM 

----------- ------
B Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis ~cccded 

MCL MRllimum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

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

CLIENT: 

Lab Order: 
Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-22 

Client Sample ID: EB040908 

Collection Date: 4/J0/2008 7:35:00 AM 

Date Received: 4/1112008 
Matrix: AQUEOUS 

------· ·-·--.-----------------------------------· -- ------- .. 

Analyses Result 

EPA METHOD 82608: VOLATILES 
Benzene NO 

Toluene NO 
Ethylbenzene NO 
Methyl !ert-butyl ether (MTBE) ND 
1 ,2,4· Trimethylbenzene NO 
1,3,5-Trimethylbenzene NO 
1,2-0ichlcroethane (EDC) ND 

1,2-Dlbromoethane (EDB) ND 

Naphthalene NO 
1-Methylnaphthalene NO 

2-Methylnaphthalene ND 

Acetone ND 

Bromobenzene ND 

Bromodlchloromethane NO 

Bromoform NO 

Bromomethane NO 
2-Butanone NO 
Carbon disulfide ND 

Carbon Tetrachloride ND 

Clllorobl)nzene ND 
Chloroethane ND 
Chlororonn ND 

Chloromethane ND 

2·Chlorotoluene ND 
4-Chlorololuene ND 
cis-1 ,2-DCE ND 

cis-1,3-Dichloropropene NO 
1 ,2-Dibromo-3-chloropropane NO 
Dibromochloromethane NO 
Dlbromomethane ND 

1 ,2-Dichlorobenzene ND 

1,3-Dichlorobenzene ND 

1,4-Dichlorobenzene ND 

Dichlorod~fluoromethane NO 
1, 1-Dlchloroethane ND 

1, 1·Dichloroethene ND 
1 ,2-Dichloropropane NO 
1 ,3-Dichloropropane ND 
2,2-Dlchloropropane ND 
1, 1-Dichtoropropene NO 
Hexachlorobutadiene ND 

2-Hexanone ND 

Qualifiers: • Value exceeds Mal!.irnum Contaminant Level 

E Value above quantitation range 

AnRlyte detected below q u~ntitation limits 

ND Not Detected at the Reporting Limit 

s Spike n:cov~ry Otltsidc accepted recovery limits 

PQL 

1.0 

1.0 

1.0 
1 0 

1.0 
1.0 
1.0 
1.0 

2.0 
4.0 
4_0 

10 
1.0 

1.0 
1.0 

1.0 
10 

10 

1.0 

1.0 
2.0 

1.0 

1.0 

1.CI 
1.0 
1.0 

1.0 
2.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 

1.0 

10 

Qu11J Units 

~giL 

IJg/L 

IJQIL 
jJg/L 

JJQIL 
IJ9/L 
!J9tl 

f.IQ/L 
IJQ/L 
jJg/L 

IJQIL 
~g/L 

IJQ/L 

IJQ/L 
IJQIL 

tJg/L 

IJQ/L 

IJg/L 

1-19/l 
f-19/l 
IJQ/l 

IJQIL 

~giL 

~Jg/L 

IJQ/L 

1-'9/L 

JJQIL 
IJg/L 

IJQIL 
j.lgfl 

1-19/L 

J.l9fL 
tJgll 

IJQIL 
).lgfL 

IJgfL 
jJ!;Jtl 

IJQ[L 

IJQ/l 

IJQ/L 

IJQ/L 

IJQ/L 

DF Date Analyzed 

Analyst: BDH 
4/19/2006 1:02:11 PM 
4/1912008 1 :02: 11 PM 

4119/2008 1:02:11 PM 
4/19/2008 1 :02:11 PM 

4119/2008 1 :02:11 PM 

1 4119/2008 1 :02:11 PM 

1 4/1912008 1:02:11 PM 

4/1912008 1:02:11 PM 
4/19120081:02:11 PM 

4/19120081:02:11 PM 
4/19/2008 1:02:11 PM 

4!19/20081:02:11 PM 

4119/20081:02:11 PM 

411912008 1 :02: 11 PM 

4!19/20081:02:11 PM 
4119/2008 1:02:11 PM 

4/19/2008 1:02:11 PM 
4{19/2008 1 :02: 11 PM 

411912008 1 :02: 11 PM 

4/19/2008 1 :02:1 1 PM 
4{19/20081:02:11 PM 

4/19/20061:02:11 PM 

4/1912008 1 :02:11 PM 

.1 A/1912008 1 :02: 11 PM 

1 4/19/2008 1:02:11 PM 
4/1912008 1 :02:11 PM 

4/19!2008 1:02:11 PM 
4119/2008 1:02:11 PM 

4/19/20081:02:11 PM 
4/1912008 1:02:11 PM 
4/19120081:02:11 PM 
4/19/2008 1:02:11 PM 
4/19!2008 1:02:11 PM 

4119/2008 1:02:11 PM 

411912008 1:02:11 PM 

4/19/20081:02:11 PM 

4119120081:02:11 PM 

4/19/2006 1:02:11 PM 

4119/2{)06 1:02:11 PM 

4/19/2{)081:02:11 PM 

4/19/2008 1:02:11 PM 

4/19120081:02:11 PM 

B Analyte detected in the 6ssociated Method IJlank 

H Holding times for prepHration or analysis eKceedod 

MCL. Mal(ilntlm Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc • Date: 29-Apr-08 

... 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: EB04090& 

Lab Order: 0804138 Collection Date: 4/10/2008 7:35:00 AM 

Project: Evaporation PondfAeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-22 Matrix: AQUEOUS 

A11alys~ Result PQL Qual Unitg DF Date Analyzed 

EPA METHOD 82606: VOLATILES Analyst: BDH 

lsopropylbenza ne ND 1.0 IJg/L 4/19/2008 1 :02: 11 PM 

4-lsopropyltoluene NO 1.0 IJg/L 4/Hl/20081:02:11 PM 

4-Methyl-2-pentanone ND 10 IJQ/L 4119/2008 1:02:11 PM 

Methylene Chloride NO 3.0 IJSIL 4/19120081:02:11 PM 

n-Butylbenzene ND 1.0 IJg/L 4/19120081 :02:11 PM 

n-Propylbenzene NO 1.0 IJQ/L 4/19/2008 1 :02:11 PM 

sec-Butylbenzene NO 1.0 IJg/L 4/19/2008 1 :02:11 PM 

Styrene NO 1.0 >JQ/L 4/19/2008 1 :02: 11 PM 

tart-Butyl benzene NO 1.0 !Jg!L 4/19120061:02:11 PM 

1, 1,1 ,2-Tetrachloroethane ND 1.0 IJg/L 411912008 1:02:11 PM 
1,1,2,2· Tetrachloroethane NO 2.0 IJQ/L 4/19/2008 1:02:11 PM 

Tetrachloro~Jihene (PCE) NO 1.0 !Jg/L 4/19/2008 1 :02:11 PM 

trans-1 ,2-DCE ND 1.0 ).IQIL 4119/2008 1:02:11 PM 
trans-1 ,3·Dicl1Joropropen& NO 1.0 IJQfL 4/19/20081:02:11 PM 

1,2,3-T richlorobenzene NO 1.0 IJg/L 4/19/2008 1:02:11 PM 

1,2 .4· Trichlorobenzene NO 1.0 IJQ/L 4/19/20081:02:11 PM 

1,1 ,1-Trichloroethane NO 1.0 !JQIL 4/19/20061:02:11 PM 

1,1 ,2-Trichloroethane NO 1.0 IJQ/L 4/19/2008 1 :02:11 PM 

Trlch!oroethene (TCE) NO 1.0 IJQIL 4/1912008 1:02:11 PM 

Trichlotofluoromethane NO 1.0 !Jg!L 411912008 1 :02:11 PM 
1,2,3-Trichloropropane NO 2.0 jJgll 4(19/2008 1 :02:11 PM 

Vinyl chloride ND 1.0 IJQ/l 4119/20081:02:11 PM 
Xylenes, Total ND 1.5 IJQ/L 4/1B/20081:02:11 PM 

Surr: 1 ,2-Dichloroethane~4 110 68.1-123 %REC 4119/2008 1:02:11 PM 

Surr: 4-Bromofluorobenzena 101 53.2-145 %REC 4119120081:02:11 PM 
Surr. Dlbromofluoromethane 99.7 68.5-119 %REC 4/19/20081:02:11 PM 

Surr. Toluene-dB 97.9 64-131 %REC 4119/2008 1:02:11 PM 

--------·-------· ·-·---------
Qnali!iet·s: • Value exceeds MRximum ContftminMI Level 

E Value above quanlitalion range 
J Analyte detected bdow quantilati011 limits 

ND Not Dchx:tcd at lhc Reporting Limil 

S Spike recovery outside accepted recovery limits 

B Analyte detected in the nssocialed Method Blank 

H Holding times for preparation or analysis ex.ceeded 

MCl Maximum ContEmlinant Level 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr~08 

CLIENT: Western Refining Southwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-23 
-~----·--·----···-· .. 

Analyses Result 

EPA METHOD 82609: VOLATILES 

Benzene NO 

Toluene NO 

Eihylbenzene NO 

Methyl tert-butyl ether (MTSE) NO 

1,2,4-Trimethylbenzene ND 

1,3,5-Trlmethylbenzene NO 

1,2-0tchloroethane (EDC) NO 

1,2-Dibromoe!hane (EDB) NO 

Naphthalene NO 

1-Methylnaphthalene NO 
2-Methylnaphthalene NO 

Ac&tone ND 
Bromabenzene NO 
Bromoi:lichloromethane NO 
Bromoform ND 
Sromomethane ND 
2-Butanone NO 

Carbon disulfide NO 

Carbon Tetractllorii:le ND 

Chlorobenzene ND 

Chloroelhane ND 

Chloroform NO 
Chlorometh8ne NO 

2-Chlorotoluene ND 

4-Ch/orotoluene ND 

cls-1,2-DCE NO 

cls-1,3-Dichloropropene ND 
1,2-Dibromo-3-chloropropane ND 

Dlbromocll/oromethane ND 

Dibromomethane NO 
1 ,2-Dichlorobenzene NO 
1,3-Dichlorobenzene NO 

1,4-Dictlloroberu:ene ND 

Dichlorodifluorornelhana ND 

1,1-Dichloroethane NO 

1, 1-Dich loroethe ne ND 

1,2-Dich loropropane ND 

1 ,3-Dichloropropane ND 

2 ,2-Dichloropropane ND 

1, 1-Dichloropropene ND 

Hexachlorobutadiene ND 

2-Hexanone ND 

----· -~---· ·-·-· ···---.. 
Qualifiers: Value exceeds Maximum Con!atnillllrll uvel 

E Value above quantitlltion range 

J Anllyte detected b~low quantitation limits 

NO Not Detected at lht Reporting Limit 

s Spike recovery outside accep1ed recovery limits 

PQL 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

2.0 

4.0 

4.0 

10 

1.0 

1.0 

1.0 

1.0 

10 

10 

1.0 

1.0 

2.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 
2.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 

1.0 

10 

...,,.., 

...----~---­.... -- ---------
Client Sample ID: EB041 008 

Collection Date: 4/1112008 8:35:00 AM 

Date Received: 4/Il/2008 
Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: BDH 

~giL 4/19/2008 1:31:01 PM 

I,JQIL 4/19/2008 1:31 :01 PM 

~giL 4/19/20081:31:01 PM 

~giL 4/19/2008 1:31:01 PM 

~giL 4/19/20081:31:01 PM 

IJQfL 4/19/20081:31:01 PM 

~gfL 4/19/20061:31:01 PM 

IJSIL 4/19!20081:31:01 PM 

!JQIL 4/19/20081:31:01 PM 

IJQ/L 4/19120081:31:01 PM 

IJgiL 4119/20()81:31:01 PM 

IJQIL 4/19f2008 1:31:01 PM 

f-19/L 4119/20081:31:01 PM 

fJQIL 4/19/2008 1:31:01 PM 

!JYIL 4/19/20081:31:01 PM 

IJQIL 4/19/2008 1:31:01 PM 

IJQ/L 4/19/20081:31:01 PM 

IJgiL 4/19120081:31:01 PM 

!JgiL 4/19/20081:31:01 PM 

IJQIL 4/19/20081:31:01 PM 

~Jg/L 4119120081:31:01 PM 

flg/l 4/19f20061:31:01 PM 

)JQ/L 4/19/20081:31:01 PM 

IJg/L 4119/20081:31:01 PM 

IJ91L 4/19/20081:31:01 PM 

IJQIL 4(19120081:31:01 PM 

IJQIL 4/19/2008 1:31:01 PM 

IJQIL 4/19/20061:31:01 PM 

f!g/L 4/19/20081:31:01 PM 

llg/l. 4/19/2008 1 :31:01 PM 

tJg/L 4/19/20081:31:01 PM 

IJgfl 4/19/20061:31:01 PM 

!Jg/l 4/19/2008 1 :31:01 PM 

119/l 4/19/2008 1 :31 :01 PM 

IJQ/l 4/19/2008 1:31 :01 PM 

IJg/L 4/19/2008 1:31:01 PM 

)Jgfl 4/19/2008 1:31 :oi PM 

~Jg/L 4/19120081:31:01 PM 

fJg(l 4/19!2008 1:31:01 PM 

!Jg{l 4119!2008 1:31:01 PM 

IJGil 4/19/2008 1:31:01 PM 

pg/L 4/1912008 1:31:01 PM 

··-·-·---... 
B Analyte dc1ectcd in the associpted M~thod Blank 

H ! Iolding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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''I 

Hall Environmental Analysis Laboratory, Inc. Date; 29-Apr-08 

_______ ... , ........ ·--··-
CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-23 
------· ····-·-----·· ---······· 

Analyses Result 

EPA METHOD 8260B: VOLATILES 

lsopropyrben~ene NO 

4-lsopropyltoluerte ND 

4-Methyl-2-penlanone ND 
Methylene ChloridEJ ND 
n-BI.IIylbenzene NO 
n-Propyloenz:ene NO 

seo-Bulylbenzone NO 

Styrene ND 

tert-Butylbenzene ND 

1,1, 1,2-Tetrachloroethane NO 
1,1,2,2-Tetrachloroethane NO 
Tetr!lc111oroethene (PCE) ND 

trans-' ,2-0CE ND 

lrans-1,3-Dichloropropene NO 
1,2,3-Trichlorobe nze ne ND 

1,2,14-Trichlorobenzene ND 

1,1,1-Trichloroethane ND 

1,1,2-Trlchloroethtme ND 

Trlchloroethene (TCE) NO 

Trich lo rofluoromethane NO 

1,2,3-Trich!oropropane ND 

Vinyl chloride ND 

Xylenes, Total NO 

Surr: 1,2-Dichloroethane-d4 110 

Surr: 4-Bromofluorobenzene 106 

Surr: Dibromofluoromethane ~5.8 

Surr. Toluene·d8 98.6 

---------------. ··--·--------···-----
Quslifier&: Valu~ exceeds Muximum CuntHminant Level 

E Vallie above qumntitation range 

Analyte detected below quantitalion limits 

ND Not Detected at the Reporting Limit 

···--····-----~====== 
-_ 

PQL 

1.0 

1.0 
10 

3.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 

2.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 

2.0 

1 0 

1.5 
68.1-123 

53.2-145 

68.5-119 

64-131 

Client Sample ID: EB041 008 

Collection Date: 4111/2008 8:35:00 AM 

Date Received: 4/1112008 

Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: BDH 

IJgiL 4/19/2006 1 :31:01 PM 

IJQIL 4119/20061:31:01 PM 

IJgiL 411912006 1:31:01 PM 

IJOIL 411912C08 1:31:01 PM 

IJQIL 4119/2008 1:31 :01 PM 

i-Jg/L 4119/20081:31:01 PM 

IJ9IL 4119/2008 1 :31 :01 PM 

1J9IL 4/19/2008 1:31:01 PM 

1-'Q/l .411912008 1:31:01 PM 

IJQ/L 4/19/20081:31:01 PM 

I-IQIL 4/19120081:31:01 PM 

1-Jg/L 4119!20081:31:01 PM 

f.IQIL 4/19/2008 1:'31:01 PM 

1-19fL 4119/2008 1:31:01 PM 

IJgiL 4119/2008 1:31:01 PM 

tJgiL 4/19/2008 1 :31:01 PM 

1-19/l 4/19/2008 1:31:01 PM 

tJg/l 4/19/2008 1:31:01 PM 

IJQ/L 4/19/2008 1:31:01 PM 

IJg/L 4/19/20081:31:01 PM 

1J91L 4/1912008 1 : 31:01 PM 

I-I giL 4119/2008 1:31:01 PM 

IJg/L 4/19/2008 1:31:01 PM 

%REC 4/1912006 1:31:01 PM 

o/oREC 4/19/20081:31:01 PM 

%REC 4/191.20081:31:01 PM 

%REC 4/1912006 1:31:01 PM 

-------------------·---·------
B Analyte detooted in the associRted Method Blank 

H Holding times f1.1r preparation or 11nalysis e.xceeded 

MCL M11ximum Contaminant Level 

Rl, Reporting Limit 

S Spike re(:overy outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

~---···-----·· 

CLIENT: 

LabOrde1·: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aera!ion Lagoon 

Lab ID: 0804138-24 

Analyses Result 

EPA METHOD 82608: VOLATILES 
Benzene NO 
Toluene NO 
Ethyfbenzene ND 
Methyl tert-butyl ether (MTBE) NO 
1,2,4-Trimethylbenzene ND 
1.3,5-Trimethylbenzene NO 
1,2-Dichloroathsne (EDC) NO 
1.2-0ibromoethana (EDB) NO 
Naphthalene NO 
1-Methylnaphthalene ND 

2-Methylnaphthalene ND 

Acetone ND 
Bromobenzene ND 

Bromodichloromethane ND 

Bromoform NO 
Brcr,nomethane ND 

2-Sutancne ND 

Carbon disulfide NO 

Carbon Tetrachloride NO 
Chlorobenzene ND 

Chloroetha ne ND 

Chloroform ND 

Chloromethane ND 

2-Chlorotoluene ND 
4-Chlorololuene NO 
cia-1,2-DCE NO 
cis-1.3-Dichloropropene NO 
1 ,2-Dibromo-3-chlm;opro!)Bne NO 

Dlt1romochtoromethane NO 

Dibromomethane ND 

1,2-Dichlorobenz:ene NO 
1 ,3-Dichlorobenzene NO 

1,4-Dichlorobenzane ND 

Dichlorodifluoromethane NO 

1 ,1-Dichloroathane ND 

1,1-Dichloroethene NO 
1,2-Dichloropropane NO 
1 ,3-D!chloropropane ND 
2 ,2-Dichloropropane ND 

1,1-Dichloropropene NO 
Hexachlorobutadiene NO 

2-Haxanone NO 

----- .. ---~ --···-·--··-
Qualifiers: * Value exceeds MIIXimum Contaminant Level 

E Value above quantita!ion rllflge 

Analyte detected below quantit11tion limits 

NO Not Detected at the Reporting Limit 

s Spike recovery outsid= accepted recovery limits 

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

PQL 

1.0 

1.0 
1.0 

1.0 

1.0 
1.0 
1.0 
1.0 

2.0 

4.0 
4.0 

10 
1.0 
1.0 
1.0 

1.0 

10 
10 

1.0 

1.0 

2.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 
2.0 

1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 

1.0 
2.0 

1.0 

1.0 

10 

nn 

Client Sample ID: Trip Blank 

Collection Date: 

Date Received: 4/1112008 
Matrix: TRIP BLANK 

Qual Units DF Date Analyzed 

Analyst: BDH 
tJg/L 1 4/19120(}8 1:59:54 PM 

!JQIL 1 4f19/20081 :59:54 PM 

f.191l 4119/20081:59:54 PM 

j.lgfl 4119/20081:59:54 PM 

f.19/L 4119/20081:59:54 PM 

IJQ/L 4/19120061:59:54 PM 

j.lg/L 4/19/2008 1:59:54 PM 

ll91L 4/19120081:59:64 PM 

IJQIL 4/19/2008 1:59:54 PM 

j.tg/L 4/19/2008 1:59:54 PM 
j.lgfl 4!19/2008 1:59:54 PM 

IJQ/L 4!19/20081:59:54 PM 

IJg/L 4/19/2008 1 :59:54 PM 

IJQIL 4/19/2008 1 :59:54 PM 

fi9/L 4119/2008 1 :59:54 PM 

IJQ/L 4/19/2008 1 :59:54 PM 

IJQIL 4{19/20081:59:54 PM 

IJQ/L 4119/20081:59:54 PM 

j.Jg/L 4!19/2008 1:59:54 PM 

J.lg/L 4/19/2008 1 :59:54 PM 

f) giL 4/19/2008 1 :59:5'1 PM 

IJ9/L 4119/2008 1:59:54 PM 

IJg/L 4/19/2008 1 :59:54 PM 

119-'L 4/1912008 1:59:54 PM 

IJ9/L 4/19120081 :59:54 PM 

fJQIL 4/19/20081:59:54 PM 

IJQIL 4/1912008 1 :59:54 PM 
j./gll 4!19/20081 :59:54 PM 

iJ!;!IL 4/19/2008 1:59:54 PM 

f) giL 4119/20081:59:54 PM 

~giL 4/1912008 1:59:54 PM 

ll!¥l 4/19/2006 1 :59:54 PM 

IJQ/L 4/191200!11 :59:54 PM 

IJg/L 4/1912008 1 :59:54 PM 

IJ9!L 4119/20081 :59:54 PM 

IJQIL 4119/20081:59:54 PM 

IJQIL 4119/2008 1:59:54 PM 

iJQIL 4/19/2008 1:59:54 PM 

iJQIL 4/19/2008 1 :59:54 PM 

flgll 4119/2008 1 :59:54 PM 

iJgll 4/1912008 1 :59:54 PM 

!Jg/L 4/19120081:59:54 PM 

----------.~-.-

n Analyte dete.:ted in the associ~tcd Metilod Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Conlaminant Level 
Rl, Reponing Umit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-·····--- ·-------------------- ------ -.-
CLIENT: Western Refining Southwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-24 _______ ....... -
Analyses Result 

EPA METHOD 82608: VOLATILES 
lsopropylben:ene NO 
4·1soptopyttoluene NO 
4-Methyl-2-pentanone ND 
Methylene Chloride NO 
n-Butylbenze ne ND 
n-Propylbenzene NO 
sec-Butylbenzene NO 

Styrene NO 
tert-Butylbenzene NO 
1,1, 1 ,2-Tetrachloroathane ND 
1,1 ,2,2-Telrachloroethane ND 
Tetrachloroelhene (PCE) No· 

trans-1,2-DCE ND 

trans-1,3-Dichloropropene ND 
1 ,2,3-Trlchlorobe nzene ND 
1,2,4-Trichlorobenzene ND 
1,1, 1-Trlchloroelhane ND 
1,1 ,2-Trichloroethane ND 
Trichloroethane (TCE) ND 

Trichlorofluoromethane NO 

1,2,3-Trichloropropane ND 
Vinyl chloride ND 
Xyfenes, Total NO 

Surr: 1,2-Dichloroethana-d4 109 

Surr: 4-Bromofluorobenzene 102 

Surr: Dibromoftuoromelhene 101 

Surr: Toluene-dB 100 

Qualifiers: • Value eKceeds Maximum Contaminant Level 

E Value above quantilation range 

Analyte detected below quantitation limits 

ND Not Dete-cted at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL 

1.0 
1.0 

10 

3.0 
1.0 

1.0 

10 

1.0 

1.0 

1.0 

2.0 

1.0 

1.0 

10 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

2.0 

1.0 

1.5 

66.1-123 

53.2-145 

68.5-119 

64-131 

81 

Client Sample ID: Trip Blank 

Collection Date: 

Date Received: 4/1112008 
Matrix: TRIP BLANK 

Qual Units DF Date Analyzed 

Analyst: BDH 
IJgll 4/19/2008 1:59:54 PM 

!l(JIL 4/1 MW08 1 :59:54 PM 

!JQIL 4/1912008.1:59:54 PM 

JlQIL 4/1912008 1:59:54 PM 

!JQIL 4/19/2006 1 :59:54 PM 

)Jgfl 4/19!2008 1 :59:64 PM 

1-19/L 4119/2008 1 :59:54 PM 
1-fg/L 4!19/20081 :59:54 PM 

1-Jgll 411912008 1 :59:54 PM 

IJgfL 4/19/20081:59:54 PM 

)Jg/L 4/19120081:59:54 PM 

~giL 4/1912008 1:59:54 PM 

IJg/L 4/1912008 1:59:54 PM 

1-fQIL 41191200!11:59:54 PM 

IJQfL 4/19/20081:59:54 PM 

JJg/L 4119120081:59:54 PM 

IJgfL 4119120081:59:54 PM 

IJQ/L 4/1 9/ZOOS 1 :59:64 PM 

IJg/L 4!19/20081:59:54 PM 

IJQ/L 4/1912008 1:59:54 PM 

vgiL 4/19/20081:59:54 PM 

IJgll 4/19/2008 1 :59:54 PM 

IJg/l -4/1912008 1 :59:54 PM 

%REC 4/19/20081:59:54 PM 

%REC 4/19/2008 1:59:54 PM 
%REC 411 912008 1 :59:54 PM 
o/oREC 4/19120081:59:54 PM 

B Analyte detected in the nssociJied 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: 29-Apr-08 

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

CUENT: Western Refming Southwest, Gallup Client Sample ID: AL2-l-HP 

Lab Order: 0804138 Collection Dat~: 4/812008 II :05:0() AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/llfl008 

Lab ID: 0804138-25 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: o•ESEL RANGE ORGANICS Analyst: SCC 

, Diesel Range Organics (ORO) 120000 5000 mg/Kg 50 4/17/200812:54:40 PM 

, Motor Oil Range Organics (MRO) 28000 25000 mg/Kg 50 41171:200812:54:40 PM 

Surr: DNOP 0 61.7-135 s %REC 50 4117/200812:54:40 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst NSB 

1 Gasoline Range Organics (GRO) NO 100 mg/Kg 20 4/19/2008 2:53;20 AM 

Surr: BFB 96.4 84-138 %REC 20 411912008 2:53:20 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

,. Mercury 7.4 1.6 mg/Kg 50 4/28/2008 2:57:44 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

.'Arsenic 18 2.5 mg/Kg 4/2312008 8:12:22 AM 

, Barium 81 0.20 mg/Kg 2 412312008 9:27:00 AM 

; Ce~dmium 2.4 0.10 mg/Kg 412312008 S:12:22AM 

'Chromium 29 0.30 mg/Kg 4123/2008 6:12:2Z AM 

; Lead 32 0.25 mg/Kg 4128120089:41:37 AM 

i Selenium NO 5.0 mg/Kg 2 4123/2008 9:27:00 AM 

Silver NO 0.25 mg/l<g 4/2812008 9:41:37 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

Acene.ph!he ne ND 30 mg/Kg 1 4/18/2008 

Acenaphthylene ND 30 mg/Kg 1 4/18/2008 

Aniline NO 30 mg/Kg 4/18/2008 

Anthracene NO 30 mg/Kg 4118/2008 

Azobenzene NO 30 mg/Kg 411812008 

Benz(a)anlhracene NO 30 mg/Kg 4/1812008 

aenzo(a)pyrane ND 30 mg/Kg 4/1812008 

Benzo(b)fluoranthene ND 30 mg/Kg 4118/2008 

Benzo(g,h,i)perylene NO 75 mgll<g 4/18/2008 

Benzo(k)fluorantheno NO 30 mg/Kg 4/1612008 

Benzoic acid ND 50 mg/Kg 411612008 

Benzyl alcohol ND 30 mg/Kg 411812008 

Bis(2-chloroethoxy)methane ND 30 mg/Kg 4/18/2008 

Bis(2-ch!oroethyl}ether NO 30 mg/Kg 4/1812008 

Bls(2-chloroisopropyl)ether ND 30 mg/Kg 4/1812008 

Bls(2-ethyl hexyl)phthalate ND 75 mgiKg 4/18/2008 

4-Bromophenyl phenyl ether NO 30 mgiKg· 4/18/2006 

Butyl benzyl phthalate NO 30 mg/Kg 4/1612006 

Carbazole ND 30 mg/Kg 411612008 

4-Chloro-3-methylphenol NO 75 mg/Kg 4/1612008 

4-Chloroaniline ND 75 mg/Kg 4/18/2008 

----- "------ ·-·-----
Qualifiers: .. Value c~cctds Maximum Conlllminant Level 

E Vah1c above qnontitation range 

Annlyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted •·ecovcry limit~ 

82 

B Analyte detect~ in the ll.!sociated Mc:tl1od B!anlc 

H Holding times for preparation or alllllysis exceeded 

MCL Madmum Contaminant Level 

RL Reporting Limit 
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I II 

Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 

- .... ~..:~--.;::.:.:.:....:~-...:.:.=::-.-::::..:-::= 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2- I -HP 

Lab Order: 0804138 Collection Date: 4/8/2008 ll :05:00AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/]J/2008 

Lab JD: 0804138·25 Matrix: SOIL 

--···· .~~------ .......... 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chloronaphthalene NO 36 mg/Kg 4/18/2008 

2-Chlorophenol NO 30 mg/Kg 4118/2008 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 4118/2006 

Chrysene 42 30 mg/Kg 4/16/2008 

Di-n-butyl phthalate ND 75 mglt<g 411612008 

Dl·n-octyl phthalate ND 30 mgfKg 4/1812008 

Dibenz(a,h)anthracene NO 30 mg/Kg 4/18/2008 

Dibenzofuran ND 30 mg/Kg 4/1812008 

1,2-Dichle>robenzene NO 30 mg/Kg 4/16/2006 

1.3-Dichlorobenzene ND 30 mg/Kg 4/18/2006 

1 ,4-Dichlorobenzene NO 30 mg/Kg 4118/2008 

3,3 · -Dichlorobenzidine ND 36 mg/Kg 4/181:2008 

Diethyl phthalate ND 30 mg/Kg 4118/2006 

Dimethyl phthalate NO 30 mg/Kg 4/18!2008 

2,4-Dichlon>phenol NO 30 mg/Kg 4/1812008 

2,4-Dimethylphenol NO 45 mg/Kg 4/1812008 

4,6-Dinltro-:2-methylphanol NO 75 mg/Kg 4/1812008 

2,4-Dinitrophenol NO 75 mgiKg 411812008 

2,4-0initrotoluene NO 75 mg/Kg 4/1812008 

2 ,6-Dinitrotoluene ND 75 mg/Kg 4/1612008 

Fluoranthene NO 38 mg/Kg 4/18/2008 

Fluorene NO 30 mg/Kg 4/1812008 

Hexachlorobenzene NO 30 mg/Kg 411812008 

Hexachlorobutadiene ND 30 mg/Kg 4/1812008 

Hexachlorocyclope11tadiene NO 30 mg/Kg 411812006 

Hexachloroethane NO 30 mg/Kg 4/18/2008 

lndeno(1 ,2,3-cd)pyrene NO 38 mg/Kg 4!18/2006 

lsophorone ND 75 mg/Kg 4/18/20CB 

2-Methylnaphthalene NO 38 mg/Kg 4/18/2006 

2-Methylphenol ND 75 mg/Kg 4/18/2008 

3-1-4-Methylphenol 99 30 mg/Kg 411812008 

N-Nitrosodi-n-propylamine ND 30 mg/Kg 1 4/1812008 

N-NitrosocJiphenylamine ND 30 mg/Kg 4/113/2008 

Naphthalene NO 30 mg/Kg 4/18/2006 

2·Nitroanillne NO 30 mg/Kg 4/1812008 

3-Nitroanrline ND 30 mg/Kg 4/1812008 

4-Nitroa ntline ND 38 mg/Kg 4/1812008 

Nitrobenzene ND 75 mg/Kg 4/18!2008 

2-Nitropllenol ND 30 mg/Kg 4!1812006 

4·Nitrophenol NO 30 mgfKg 4!16/2008 

Pentachlorophenol NO 50 mg/Kg 4118/2008 

Phenanthrene 50 30 mg/Kg 4!1812006 

--··M- ------------
Qualifiers: Value exceeds M~ximum Conll!minunt Level R Analy!e detected in the associ11ted M~::thod Blank 

E Value nbove quantitation range H Holding times for preparation or anRiysis exceeded 

J Analyte detected below quantlhtion limits MCL Maximum Contamina11t Level 

ND Not })ctected at the Reporting Limit RL Reporting l.imit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
. ·- __ ._ .. __ . ______ ._ 

--~--------~ .. --.. --. ··- ... ---~----· -----· -- ·-- ···----· --~---··· ~----
CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2-1-HP 

Lab Order: 0804138 Collection Date: 41812008 11 :05:00 AM 

Project: Evaporation Pond/Aeration Lagoon llate Received: 4/1112008 

Lab ID: 0804138-25 Matrix: SOIL 
--··--·---····- -····-----·--·~-

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol ND 30 mg/Kg 4118/2008 

Pyrene 38 30 mg/Kg 4118/2008 

Pyridine ND 75 mg/Kg 4/1812008 

1 ,2,4· Trichlorobenzene ND 30 mg/Kg 4/1812008 

2,4,5-Trlchlorophenol ND 30 mg/Kg 4/1812008 

2,4,El-Trichlorophenol NO 30 mgfKg 4/18/2008 

Surr: 2,4,6-Tribromophenol 56.9 35.5-141 %REC 1 4/1812006 

Surr: 2-Fiuorobiphenyl 81.4 30.4·128 %REC 1 4!18/2008 

Surr: 2-Fiuorophenol 89.5 28.1-129 %REC 411Sf2006 

Surr: 4-Terphenyl-d14 52.3 34.6-151 %REC 411812008 

Surr: NitrobenO?:ene-d!i 60.9 26.5-122 %REC 411812008 

Surr: Phenol-d5 69.9 ~7.6-118 %REC 4/16/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene ND 0.50 mg/Kg 10 4/20/2008 4:02:15 AM 

Toluene 06CI 0.50 mgtKg 10 4120/2006 4:02:15 AM 

Elhylbenzene NO 0.50 mg!Kg 10 412012008 4:02:15 AM 

Melhyllert-butyl ether (MTSE) NO 0.50 mg/K9 10 4120!2008 4:02:15 AM 

1 ,2,4-Trimethylbsnzene 0.93 0.50 mg/Kg 10 4!2012008 4:02:15 AM 

1 ,3,5· Trimsthylbenzene ND 0.50 mg/Kg 10 4/20/2006 4:02:15 AM 

1.2-Dichloroethane (EDC) NO 0.50 mg/Kg 10 4/2012008 4:02:15 AM 

1,2-Dibromoelhane (EDB) NO 0.50 mgiKg 10 4120/2008 4:02:15 AM 

Naphthalene ND 1.0 mg!Kg 10 412()/2008 4:02:15 AM 

1-Methylnaptdhalene 2.5 2.0 mg/Kg 10 4/20/2008 4:02:15 AM 

2-Methylnaphthalene 2.4 2.0 mg/Kg 10 4/20/2008 4:02:15 AM 

Acetone NO 7.5 rn!JIKg 10 4!20/2008 4:1)2: 15 AM 

Bromobenzena ND 0.50 mg/Kg 10 412012008 4:02:15 AM 

Bromodlchlorc.methane ND 0.50 mg/Kg 10 4/2012008 4:02: 15 AM 

Bromoform ND 0.50 mg/Kg 10 4120/2008 4:02:15 AM 

Bromometha na NO 1.0 mg/Kg 10 4120/2008 4:02:15 AM 

2·Butanone ND 5.Q mg/Kg 10 4/2012008 4:<l2: 15 AM 

Carbon disulfide ND 5.0 mglKg 10 4/20/2008 4:02:15 Mil 

Carbon tetrachloride ND 1.0 mg/Kg 10 4/20!20()8 4:02:15 AM 

Chlorohenzene ND 0.50 mg/Kg 10 4120/2008 4:02:15 AM 

Chloroethene ND 1.0 mg/Kg 10 4/2012008 4:02: 15 AM 

Chloroform ND 0.50 mg!Kg 10 4/2012008 4:02:15 AM 

Chloromethane ND 0.50 mg!Kg 10 4/20/2008 4:02:15 AM 

2-Chloro1oluene ND 0.50 mg/Kg 10 4/2CI/2008 4.02:15 AM 

4-ChlorQtoluene ND 0.50 mg/Kg 10 4!20120084:0215 AM 

cis-1 ,2-DCE ND 0.50 mg/Kg 10 4/2012008 4:02:15 AM 

cis-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4120/2008 4:02:15 AM 

1 ,2-Dibromo-3-ch!oropropane NO 1.0 mg/Kg 10 4120/2006 4:02:15 AM 

---' ---·----·-· 
Q11alifiera: • Value exceeds Maximum Contaminar~t Level B Anslyte detected in the associated Method Blan!. 

E Value nbove quantilatio11 r6ngc: H I !ol~ing times for preparation or analysis exceeded 

J Analyte detected below quantitation limils MCI, Ma~imum Dlntaminent Level 

NO Not Detected at tlte Reportil1g Limit 
S Spike recovery outside accepted recovery limits 

Rl.. Rcpm1ing Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-25 
------------· -···--·-----
Analyses 

EPA METHOD 82608: VOLATILES 
Dibromochlpromelhane ND 

Dibromomethane ND 

1,2-Dichlc:~robenzene NO 
1 ,3-Dichlorobemzene ND 

1 04-0ichlorobenzene NO 

Dichlorodlfluoromethane NO 

10 1-Dichlaroelhane NO 

1, 1-Dichloroethene ND 
1,2-Dichloropropane ND 

1 o3-Dichloropropana ND 

2,2-0ichloropropane ND 

1,1-Dichloropropene NO 

Hexachlorobutadlene NO 
2-Hexanone ND 

lsopropylbenzene NO 
4-lsopropyltoluene NO 
4-Methyl-2-pentanone NO 
Methylene chloride ND 

n-Butylbenzene ND 

n-Propylbenzeno ND 
sec-Butytbenzene ND 
Styrene ND 

tert-Butylbenzene ND 
1,1,1,2· Tetrachloroethane NO 
1,1 ,2,2-Tetrachloroethane ND 
Tetrachloroethane (PCE) ND 

trans-1 02-DCE ND 

trans-1,3-Dichloropropene NO 

1,2 03-Trichlorobem:ene ND 
1 02,4-Trichlorobenzene ND 
1,1 0 1-Trichtoroethane NO 
1 o 1,2-Trichloroethane ND 

Trichloroethene (TCE) ND 

Trlchlorofluoromelhane ND 

1 ,2,3-Trichloropropane ND 

Vinyl chloride NO 
Xylenes. Total 1.9 

Surr: 1,2-Dichloroetllane-d4 96.6 

Surr: 4-Bromofluarobenz.ene 94.9 

Surr: Dibrc:~mofluoromethane 96.1 

Svrr: Tolt1ene-d8 101 

Client Sample JD: AL2·1-HP 

Collection Date: 4/8/2008 11:05:00 AM 

Date Received: 
Matrix: 

PQL Qual Units 

0.50 

1.0 

0.50 

0.50 

G.50 

0.50 

1.0 

0.50 
0.50 

0.50 

1.0 
1.0 

1.0 

5.0 

0.50 

0.50 

5.0 

1.5 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 
0.50 
0.5() 

1.0 

0.50 

0.50 
0.50 

0.50 
0.50 

1.0 

0.50 

1.0 

66.7-122 

79.3-125 

64.4-119 

86.5-121 

mg/Kg 

mg/Kg 

mg/Kg 

mgJKg 
mg/Kg 

mg/Kg 

rngiKg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mgiKg 
mgiKg 

mgiKg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg!Kg 

mg/Kg 

mg/Kg 

mgl!<g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 

%REC 
%REC 

%REC 

411112008 
SOIL 

-------· .. -
DF Date Analyzed 

Analyst: BDH 
10 4/20/2006 4:02: 15 AM 

10 4/20/2008 4:02:15 AM 

10 4120/2008 4:02:'15 AM 

10 4120/2006 4:02:15 AM 

10 412012006 4:02:15 AM 

10 4120/2006 4:02:15 AM 
10 4/20/2008 4:02:15 AM 

10 4120/2008 4:02:15 AM 

10 4/20/2008 4:02:15 AM 

10 4/2012008 4:02:15 AM 

10 4/20/2008 4:02:15 AM 

10 4J2012008 4:02:15 AM 

10 4120/2006 4:02:15 AM 

10 412012008 4:02:15 AM 

10 4120/2008 4:02:15 AM 

10 41:20/2008 4:02:15 AM 

10 41:20/2008 4:02:15 AM 
10 4/20/2008 4:02:15 AM 

10 4/2012008 4:02:15 AM 

10 4/20/2008 4:02:15 PM 
10 4120!2008 4:02:15/Wo 

10 4/2()/2008 4:02:15 AM 

10 4/20/2008 4:02:15 AM 
10 412012008 4:02: 15 AM 
10 4/.20!2008 4:02: 15 AM 

10 412012008 <1:02:15 AM 

10 4/20/2008 4:02:15 AM 
10 4120/2008 4:02:15 AM 

1() 4120/2006 4:02:15AM 

10 <!/20/2008 4:02:15 AM 

10 4/20/2008 4:02:15 AM 
10 4120f2008 4:02:15 AM 
10 4/20/2008 <1:02:15 AM 

10 4120/2008 4:02:15 AM 

10 4/20/2008 4:02:15 AM 

10 4/20/2008 4:02;15 AM 

10 4/20/2008 4:02:15 AM 
10 4(20/2008 4:02:15 AM 

10 412012008 4:02:15 AM 

10 4/20/2008 4:02:15 AM 

10 4/2012008 4:02:15 AM 

---···------· --·· ----- ······ -· -------·-
Qualifiers: Value exceeds Maximum Contamin~nt Level B Allalyte detected in the associated Method Blaok 

E Value above quMtitatirm range H Hu!ding times for preparation or analysis exceeded 

J Analyte detected below quantitatiou limits MCL Maximum Contaminant Level 

NO Not Detected at the Reponing Limit 

S Spike recovery outside accepted recovery limits 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

---·-----
CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2·2-HP 

Lab Order: 0804138 Collection Date: 4/8/2008 3:15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4111/2008 

LabiD: 0804138-26 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst sec 
Diesel Range Organics (ORO) 130000 5000 mg/Kg 50 4/17120081:28:44 PM 

Motor Oil Range Organics (MRO) NO 25000 mg/Kg 50 4117120081:28:44 PM 

Surr: DNOP 0 61.7-135 s %REC 50 4/17120081:28:44 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 100 mg/Kg 20 4/19/2008 3:23:21 AM 

Surr: BFB 104 !!4·138 %REC 20 4(1912006 3:23:21 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 6.4 1.6 mg/Kg 50 4/28/2008 3:00:59 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 20 2.5 mg/Kg 1 4/2312008 8:15:00 AM 

Barium 300 1.0 mg/Kg 10 412312008 9:29:41 AM 

Cadmium 0.73 0.10 mg/Kg 4123/2008 8:15:00 AM 

Chromium 22 0.30 mg/Kg 4/2312008 8:15:00 AM 

Lead 39 0.25 mg/Kg 4/2812006 9:44:15 AM 

Selenium ND 25 m9/Kg 10 4/23/2008 9:29:41 AM 

Silver ND 0.25 mgiKg 412812008 9:44:15 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenephthene ND 30 mg/Kg 4/16/2008 

Acenaphthylene ND 30 mg/Kg 4/18/2008 

Aniline NO 30 mg!Kg 4/18/2()08 

Anthraoene ND 30 mg!Kg 4/18/2008 

Azobenzene ND 30 mgfKg 4(18/2008 

Benz(a)anthracene ND 30 mg/Kg 4/18/2008 

Benzo(a)pyrene NO 30 mg/Kg 4/18/2008 

Benzo(b)fluoranthene NO 30 mg/Kg 4/18/2008 

S&nzo(g,h,i)perylene ND 75 mg/Kg 4f18/2008 

Benzo(k)fluoranthene NO 30 mg/Kg 4/18/200!1 

BllflZOIC acid NO 50 mgtKg 4/16/2008 

Benzyl alcohol ND 30 mg/Kg 4/16/2008 

8 is(2·chloroelhoxy)methane ND 30 mg/Kg 4/18/:20(}8 

Bls(2-chloroethyl)ather NO 30 mg/Kg 4/18/2006 

Bis(2-chlorolsopropyl)elher NO 30 mg/Kg 4118/2006 

Bis(2-ethylhexyl)phlhalate ND 75 mg/Kg 411612006 

4-Bromophenyl phenyl ether NO 30 mg/Kg 4/1812008 

Butyl benzyl phthalate NO 30 mg/Kg 4/18/2008 

Carbazole NO 30 mg/Kg 4/18/2.008 

4-Chloro-3-methylphenol ND 75 mg/Kg 4118/2008 

4-Chloroanlllne ND 75 mg/Kg 4/18/2008 
-~ ··-- -........ -·- ___ . ...., ... _______ 

Quali!ien; Ylllue exceeds Mnximum Conlllmin~nt Level B Analyte detected in the associated Method Blank 

E Value uhuvc quantita!iou range H Holding times for preparation or analysis exceeded 

J Anulyte detected below quanlitation limits MCl. Maximum Contaminant Level 

ND Not Detccl«< atlht: Reporting Limit RL Reportiog Limit 

s Spike recovery outside acceplcd r~overy limits 
Page 85 of 128 

86 



I I 

Hall Environmental Analysis Laboratory, Inc. DRte: 29-Apr-08 
··--· ··---------·-

CLIENT: Westem Refming Southwest, Gallup Client Sample II>: AL2-2-HP 

Lab Order: 0804138 Collection Date: 4/8/2008 3:15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-26 Matrix: SOIL 

~----- .. ----
Analyses Result PQL Qual Units DF ~ate Analyzed 

EPA METHOD 8270C: SEMIVOlATILES Analyst JOC 

2-Chloronaphthalene NO 38 mg/Kg 4/18/2008 

2-Chlorophenol NO 30 mg/Kg 4!1812008 

4-Chlorophenyl phenyl ether NO 30 mgll<g 4{18/2008 

Chrysene NO 30 mg/Kg 4/18/2006 

Di-n-butyl phthalste NO 75 mg/Kg 4/18!2008 

Di-n-oclyl phthalate NO 30 mg/Kg 4/1812008 

Dibenz(a,h)anthracene NO 30 mg/l(g 4/1812008 

Dibenzofuran NO 30 mgfKg 4/1612008 

1,2-Dictllorobenzene ND 30 mg/Kg 4/1612008 

1.3-Dichlorobenzene NO 30 mg/Kg 4/1812008 

1 ,4-Dichlorob&nzene NO 30 mg/Kg 4/18f2008 

3,3· -Dichlorobenz:ldine ND 38 mg/Kg 4/16/2008 

DiBthyl phthalate ND 30 mg/Kg 4/1612008 

Dimethyl phthalate ND 30 mg/Kg 4118/2008 

2,4-0ichloropnenol ND 30 mg/Kg 4/18/2008 

2.4-bimethylphenol ND 45 mg/Kg 4/1812008 

4,6-0inilro-2-methylphen~>l NO 75 mg/Kg 4/1612008 

2 ,4-Dinltroph enol ND 75 mg/Kg 4/16/2006 

2,4-Dinitrotoluene NO 75 mg/Kg 4/1812006 

2,6-Dinltrotoluene ND 75 rng/Kg 4/1612008 

Fluoranthene NO 38 mgtKg 411812006 

Fluorene 36 30 mg/Kg 4/18/2008 

Hexachlorobenzene ND 30 mgiKg 4/1812008 

Hexachlorobutadiene NO 30 mg/Kg 411812006 

Hexachlorocyclopentadiene ND 30 mg/Kg 4/1812008 

Hexachloroethane NO 30 mg/Kg 4/18/2008 

lndeno(1,2,3-cd)pyrene NO 38 mg/Kg 4/1812008 

isophorone ND 75 mg!Kg 4116/2009 

2-Methylnaphthalene 140 38 mgtKg 4/18/2008 

2-Methylphenol NO 75 mg/Kg 4/1612008 

3+4-Methylphenol 36 30 mg/Kg 4/161:2008 

N-Nilrosodl-n-propylamine ND 30 mg/Kg 411812008 

N-Nitroscdiphenylamine ND 30 mg/Kg 4/1612008 

Naphthalene ND 30 mg/Kg 4/1812008 

2-Nitroanillne NO 30 mg/Kg 4/1812008 

3-Nitroanlline ND 30 mg!Kg 4/1812008 

4-Nitrcaniline ND 38 mg!Kg 4/18/2008 

Nltrobem:ene NO 75 mgtKg 4!1812006 

2-Nitropllenol NO 30 mgiKg 4{1812008 

4-Nitrophenol ND 30 mg/Kg 4/18/2008 

Pentachlorophenol NO 50 mg/Kg 4118/2008 

Phenanthrene 93 30 mgiKg 4118/2006 

Quall!let·s: Value exceeds Maximum Cunt11111inont Level D Analyte detected inth~ ~ssociated Method Dhmk 

E Value above qu!ntitntion range H Holding times for prepora!ion or analysis e1weeded 

J Analyte detected below quantitation limits MCL Max:imum Conlamin~nt Level 

ND Not Detected at the Reporting Limit RL Reporting Li•nit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr~OB 

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

____________ ,.... _________ 
------------------

-------~------·---
--- ·- ·--------- ______ ..... _~_ 

CLIENT: Western Refining Southwest, Gallup 

Lab Or-der: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-26 
--------------
Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

Phenol NO 

Pyrena ND 
Pyridine ND 

1 ,2,4-Trichlorobenz:ene NO 

2,4,5-Trichlorophenol ND 

2,4,6- 'frichlorO?henol NO 

Surr: 2.4,6-Trlbromophenol 52.0 

Surr: 2-Fiuorobtpheny! 796 

Surr: 2-Fiuorcphenol 94.1 

Surr: ~Terphenyl-d14 45.5 

Surr: Nitrcben<:ene-d5 72.9 

Surr: Phenol-d5 69.5 

EPA METHOD 82608: VOLATILES 

Ben~ene ND 
Toluene 1.1 

Ethylbenzene ND 

Methyltert-butyl ether (MTBE) ND 

1,2,4-Trimethylbenz:ene 3.0 

1,3.5-Trimethylbenzene 0.71 

1,2-Dichloroethane {EDC) ND 

1 ,2·Dibromoethane (EDB) NO 
Naphthfllene 3.2 

1-Methylnaphthalene 11 

2-Methylnaphthalene 15 

Acetone ND 

Bromobenzene NO 

Bromodichloromethane NO 

Bromororm ND 

Bromomelhane ND 
2-Butanons ND 

Carbon disulfide NO 

Carbon tetrachloride NO 

Chlorobeml'ene NO 

Chloroethane NO 

Chlorr>form NO 

Cllloromethsne NO 

2-Chlorotoluene ND 

4-Chlorotoluene ND 

cis-1,2-DCE NO 

cis-1 ,3-0ichloropropene ND 
1, 2-Dibromo-3-chloropropane NO 

Quall!len: * Valu~: exceeds Maximum Contaminant Lovel 

E Value above quantitation range 

Ana,yte detected below quantiiRtion limits 

ND Not Dc1ected nt the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL 

30 

30 
75 

30 

30 

30 

35.5-141 

30.4-128 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

2.0 

2.0 
7.5 

0.50 
0.50 

0.50 
1.0 
5.0 

5.0 

1.0 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

88 

Client Sample ID: AL2-2·HP 

Collection Date: 4/812008 3: 15:00 PM 

Date Reeei'Ved: 4/1 J/2008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

· Analyst: JDC 

mg/Kg 4(16/2008 

mg/Kg 4/18/2006 

mg/Kg 4118/2008 

mg/Kg 4/18/2008 

mg/Kg 4118/2008 

mgiKg 4/1812008 

%REC 4118/2008 

%REC 4118/2008 

%REC 411812008 

%REC 4118/2008 

%REC 4/1812008 

%REC 4/1812008 

Analyst: BDH 

mgiKg 10 4120/2006 4:37:50 AM 

mg/Kg 10 412012008 4;37:50 AM 

mg/Kg 10 4/2012008 4:37:50AM 

mg!Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:60 AM 

mg/Kg 10 4120/2008 4:37:50 AM 

mgiKg 10 4/20!2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mgll<g 10 4120/2008 4:37:50 AM 

mg/~ 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/20/2.008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37~50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mgiKg 10 4/2012008 4:37:50 AM 

mg/Kg 10 4(2012008 4:37:50 AM 

mg/Kg 10 412012008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4120/2008 4:37:60 AM 

mgtKg 10 4120/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mgiKg 10 4/20/2008 4:37:50 AM 

mgfKg 10 412012008 4:37:50 AM 

mgl~ 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

B Analytc deJected in 1he associated Melhod Blunk 

H Holding ti111es for preparation or analysis exceelled 

MCL. Maximum Contaminant Level 

RL Reporting Limit 
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I I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--------·-------·- -------- -·---.. ··-······----------·---------- .. - --

CLIENT: Western Refining Southwest, Gallup Client Sample JD: AL2·2-HP 

Lab Order: 0804138 Collection Date: 4/8/20 08 3: 1 5:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-26 Matrix: SOJL 
·--------r--

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: SOH 

Dibromochloromethana NO 0.50 mg/Kg 10 412012008 4:37:50 AM 

Dlbromometllana NO 1.0 mg/Kg 10 4/20/2008 4:37:60 AM 

1,2-Dichlorobenzene NO 0.50 mg/Kg 10 412012008 4:37:50 AM 

1 ,3-0ichlorobenzene No 0.50 mg/Kg 10 4/20/2008 4 :37:50 AM 

1 ,4-Dlchlorobenzene NO 0.50 mgfKg 10 4/20/2008 4:37:50 AM 

Dichlorodifluoromethane ND 0.50 mg/Kg 10 4/2012008 4:37:50 AM 

1,1-Dichloroethane NO 1.0 mg/Kg 10 412012008 4:37:50 AM 

1, 1-Dichloroetllenrt NO 0.50 rrig/Kg 10 4/2012008 4:37:5() AM 

1 ,2-0ichloropropane NO 0.50 mg/Kg 10 4/20/2008 4:37:50 AM 

1 ,3-Dichloropropane ND 0.50 mg/Kg 10 412012008 4:37:50 AM 

2,2-0ichloropropane NO 1.0 mg/Kg 10 4120!2008 4:37:50 AM 

1,1-Dichloroprope ne ND 1.0 mg/Kg 10 4/2012008 4:37:50 AM 

Hexachlf.lrot>utadlene ND 1.0 mg/Kg 10 4/2012008 4:37:50 AM 

2-Hexanone NO 50 mg/Kg 10 412012008 4:37:50 AM 

lsopropylbenzene NO 0.50 mgiKg 10 412012008 4:37:50 AM 

4-lsopropyltoluene NO 0.50 mg/Kg 10 412012008 4:37:50 AM 

4-Methyl-2-penlanone NO 5.0 mg/Kg 10 4/20/2008 4:37:50 AM 

Methylene chloride NO 1.5 mg/Kg 10 412012008 4:37:50 AM 

n-Butylbenzene 0.58 0.50 mg/Kg 10 4120/2008 4:37;50 AM 

n-Propylbenz:ene ND 0.50 mg/Kg 10 4120/2006 4:37:50 AM 

sec-Butylbenzene ND 0.50 mg/Kg 10 4f2012008 4:37:50 AM 

Styrene NO 050 mg/Kg 10 4120/2008 4:37:50 AM 

tert-Butylbenzene ND 0.50 mgiKg 10 4120/2008 4:37:50 AM 

1,1, 1,2-Tetrachloroathane ND 0.50 mg/Kg 10 4f20/2008 4:37:50 AM 

1,1 ,2,2-Telrachloroethane NO 0.50 mg/Kg 10 4120/2008 4:37:50 AM 

Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 4/20/2008 4:37:50 AM 

trens-1 ,2-DCE ND 0.50 mgt/\g 10 4/20/2008 4:37:50 AM 

trsns-1,3-Dichloropropene ND 0.50 mg/Kg 10 4/2012008 4:37:50 AM 

1 ,2,3-Trlchlorobenzene~ NO 1.0 mgiKg 10 4/2012008 4:37:50 AM 

1.2,4-Trlchlorobenzene ND 0.50 mg/Kg 10 4/2012008 4:37:50 AM 

1,1, 1-Trichloroethane NO 0.50 mg/Kg 10 4/20/2008 4:37:60 AM 

1,1 ,2-Trichloroethane NO 0.50 mgiKg 10 4/20/2008 4:37:50 AM 

Trichloroethene (TCE) ND 0.50 mg/Kg 10 412012008 4:37:50 AM 

Trlchforo11uotomethane ND 0.50 mg/Kg 10 4/2012008 4:37:50 AM 

1,2 ,3-Tricilloroprop&ne NO 1.0 mg/Kg 10 4/2:0/2(}08 4:37:50 AM 

Vinyl chloride NO 0.50 mg/Kg 10 4120/2008 4:37:50 AM 

Xylenes, Totel 3.8 1.0 mgiKg 10 4/20/2008 4:37:50 AM 

Surr: 1,2-Dichloroethane-d4 96.2 68.7-122 %REG 10 4120/2008 4:37:50 AM 

Surr: 4-Brom(lfluorobenzene 89.8 79.3-126 %REC 10 4120/2008 4:37:50 AM 

Surr: Dibromofluoromethane 99.7 64.4·119 %REG 10 4/20/2008 4:37:50 AM 

SIJrr: TollJel'la-d8 97.3 86.5·121 %REC 10 4120/2008 4:37:50 AM 

Qua\l!icn: Value exccecls Ma1timum Contaminant r.evet B Anaiytc detected in the associated Method BIQI1k 

ll Value above quantitation rnnge H Holding times for preparation or analysis e~ceeded 

J Aualyte detec1ed below qunntitation limits MCL MHXimom Contaminant Level 

NU Not Detected nt the RcJKHting Limit 

S Spike rcwvery outside; accepted recovery limits 
RL Reporting limit 
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iii 

Hall Environm~ntal Analysis Laboratory, Inc. Date: 29-Apr-08 
~--·------------------

CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2-3-HP 

Lab Order: 0804138 Collection Date: 4/8/2008 12:15:00 PM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/11/2008 

LabiD: 0804138-27 
Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SCC 

Diesel Range Organics {ORO) 110000 5000 mg/Kg 50 4!1712008 2:02:53 PM 

Motor Oil Range Organics (MRO) ND 25000 mg/Kg 50 411712008 2:02:53 PM 

Surr: DNOP 0 61.7-135 s %REC 50 4117/2008 2:02:53 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) NO 100 mg/Kg :20 4119/2008 3:53:29 AM 

Surr:BFB 105 84-13B %REC 20 4/19/2008 3:53:29 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 2.1 1.6 mg/Kg 50 4/28/2008 3:04:16 PM 

EPA METHOD 601 DB: SOIL METALS Analyst: NMO 

Arsenic 9.8 2.5 mg/Kg 1 4/2312008 8:17:38 AM 

Barium 280 1 0 mg/Kg 1() 4123{20013 9:38:38 AM 

Cadmium 0.26 0.10 mg/Kg 4/2312008 8:17:38 AM 

Chromium 15 0.30 mg/Kg 4/23/2008 8:17:38 AM 

Lead 12 0.25 mg/Kg 4128/2008 9:46:47 AM 

Selenium ND 25 mg/Kg 10 4123/2006 9:38:38 AM 

Silver ND 0.25 mg/Kg 4/2612008 9:46:47 AM 

EPA METHOD 8Z70C: SENIIVOLATILES Analyst: JDC 

Acenaphthime NO 30 mg/Kg 4!18/2008 

Acenaphthylene NO 30 mgiKg 4/1812008 

Aniline NO 30 mg!Kg 4/18120()8 

Anthracene NO 30 mgll<g 4/18/2008 

Az:obenzene NO 30 mg!Kg 4118/2008 

Benz(a)anthracene ND 30 mg/Kg 4116/2006 

8enzo(a)pyrene NO 30 mg/Kg 4118/2008 

Benzo(b)fluoranthene NO 30 mg/Kg 4/18/2006 

Benzo(g, h ,i)perylena ND 75 mg/Kg 4/1812006 

Benzo(k)fluoranthene ND 30 mg/Kg 4/1812008 

Benzoic acid NO 50 mg/Kg 411812008 

Banz:yl alcohol NO 30 mg/Kg 4/18/.2008 

Bis(2-chloro&lhoxy)methane NO 30 mg/Kg 411812008 

Bis(2-chloroethyl)elher NO 30 mg/Kg 4118/2008 

Bis(2-chloroisopropyl)ether NO 30 mg!Kg 4/1 B/2008 

Bls(2-ethylhexyl)phthalate ND 75 mgiKg 4/18/2008 

4-Bromophenyl phenyl ether ND 30 mgiKg 4/18/2008 

Butyl benzyl phthalal& ND 30 mg!Kg 411812008 

Ca1bazole ND 30 mg/Kg 4/18/2008 

4-Ch\oro-3-methylphenoi ND 75 mgiKg 4/1812008 

4-Chloroanmne NO 75 mg/Kg 4/18/20()8 

-----·---··---·--· -·--·---·-··----------·------···---
Qualifiers: Value exceeds Maximum Contaminant Level B Am\lyle detected ln the associated Method Blank 

E Vqlue Above qu~ntit:ation range H Holding times for IJ'fCJ)aration or enalysis exceeded 

Analyte detooted below quantitation Limil$ MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike reconry outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

··----------·· 
CLIENT: 

Lab Order: 

·Western Relining Southwest, Gallup 

0804138 

Project: 

Lab ID: 

Evaporation Pond/Aeration Lagoon 

0804138-27 

Analyses 

EPA METHOD 827DC: SEMIVOLATILES 
2-Chloronap)lthalenr~ 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-oclyl phthalate 

Dlbenz{a,h)anthracene 

Oibenzofuran 

1 ,2·Dlchlorobenoeene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3 • -Dichlorobenz:idine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinltro-2-methylpheno\ 

2.4·Dinltropheno! 

2.4-Dinitrotoluene 

2,6-Dinltrotoluene 

Fluoranthene 

Fluorene 

Hexachlorohanzene 

Hexac~lorobutadi1:me 

Hexachlarocyclopentadiene 

Hexachloroethane 

!ndeno(1 ,2,3-cd)pyrene 

Jsophorone 

2·MtJthylnaphtl'lalene 

2-M!)thylphenol 

3+4-Methylphenol 

N·Nitroeodi-n·propylamine 

N-Nitrosodiphe11ylamine 

Naphthalene 

2-Nitro<~mline 

3-Nitroar~lline 

4-Nilroanffine 

Nitrobenzene 

2-Nitropheno! 

4-Nitrophenol 

Pentach!oropheool 

Phenanthrene 

Result 

NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
32 
ND 

ND 

ND 
ND 
ND 
ND 

110 
NO 

-44 
ND 

NO 
ND 
NO 

ND 

ND 

NO 
ND 
ND 
ND 
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Client Sample ID: AL2-3-HP 

Collection Date: 418/2008 12: J 5:0{) PM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

38 

30 

30 
30 

75 

30 

30 

30 
30 
30 

30 

36 

30 
30 

30 
45 
75 
75 
75 

75 
38 

30 
30 
30 

30 

30 
38 

75 

36 
75 
30 
30 
30 

30 
30 
30 
38 
75 
30 

30 

50 
30 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

Analyst: JDC 
4/1812008 

4/18/2006 

4/18/2008 

4/1812006 

411812008 

4/18/2008 

4118/2008 

4/18/2008 

4116/2006 

4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/1812008 

4/18/2006 

4/16/2006 

4/16/2008 

4118/2008 

4/18/2008 

4/18/2008 

4/18J2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/16/2008 

4/1812008 

4/1812008 

411812008 

4f18/200B 
4/18/2008 

4118/2008 

4/18/2008 

4/1812008 
4/18/2008 

4/18/2008 

4!1812008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 
4118/2008 

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

Qualifier~: * Value exceeds Maltimum Contaminant Level 

E Value above: quanlilation range 

Ana!yte deteckld below quantitation limits 

ND Not Detected at the Reporling Limit 

S Spike recovery outside accepted recovery limits 

91 

B Analyte <lctt~Cted in the associ11tcd Method Blank 

H Holding times for prcparatioo or analysis e"oeeded 

MCL Maximum Contaminant l..evel 

RL Re1111rling Limit 
Page 90 of l28 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

West em Refining Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-27 

Client Sample ID: AL2-3-HP 

Collection Date: 4/8/2008 12:15:00 PM 

Date Received: 4/11 !2008 
Matrix: SOIL 

-·---------------- ·--------·--------·-
Analyses Re5ult 

EPA METHOD 8270C; SEMIVOLATILES 

Phenol 

Pyrena 

Pyridine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Surr: 2.4,6-Tribromophenol 

Surr: 2-Fluorobiphenyl 

SUIT: 2-Fluorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nttrobenzene-d5 

Surr: Pheno!-d5 

EPA METHOD 82608: VOLATILES 

Benzene 

Toluene 

Ethyl benzene 
Melhyltert-butyl ether (MTBE) 

1,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

1, 2-Dichloroethane (EDC) 

1,2-Dibromoethane (EOB) 

Naphthalene 

1-Methylnaphlhalene 

2-Methylnaphthalane 

Aceto11e 
Bromobenzene 

Bromooichtoromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 
Chloroethana 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1,3-Dich!oropropene 

1,2-Dibromo-3-chloroprC~pane 

NO 

NO 
ND 

NO 

ND 

NO 
47.4 

72.3 
84.8 

65.5 

62.5 

70.2 

ND 
0.53 

0.62 

ND 

38 
0.87 

NO 
ND 
3.4 

12 

17 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 

ND 
NO 
ND 

NO 
ND 
NO 

ND 

Q1Jalifiers: Value exceeds M~~Xienum Contaminant Level 

E VRiuc above quunlitation range 

J Ana!)lle detected below quantitation limits 

ND Not Oetected at the Reponing Limit 

PQL Qual Units DF Date Analyzed 

30 
30 

75 

30 
3{) 

30 

35.5-14\ 

30.4-126 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

0.50 

0.50 

0.50 

0.50 

0.50 
().50 

0.50 

0.50 
1.0 

2.0 

2.0 

7.5 

0.50 

0.50 

0.50 

1.0 

5.0 

5.0 

1.0 

0.50 
1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

-----··---···· --..... 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 

%REC 

%REC 

%REC 

%REC 
%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mgiKg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

1 

1 

10 

10 

10 

10 

10 

10 
10 

10 

10 
10 

10 
10 
10 

10 

10 

10 

10 
10 

10 

10 

10 
10 

10 
10 

10 

10 

10 

10 

Analyst: JDC 
411612008 

4116/2008 

4/18/2008 

4/18/2008 

4/18f200S 

4/16/2008 

4/1812008 

4/18!2006 

4/18f200B 

4/1612008 

4118/2008 

411812008 

Analyst: BDH 
412012008 5:12:55AM 

4120/2008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/2012008 5:12:55 AM 

4/2012008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4!20/2008 5:12:55 AM 

4/20/2008 5:12:55 /1M 

4/20/2008 5:12:55 AM 
412012006 5:12:55 AM 

412012008 5:12:55 AM 

412012008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/2012008 5:12:55 AM 

4/2012008 5:12:55 AM 

4/2012008 5:12:55 AM 

412012008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4120/2008 5:12:55 AM 
4/20/2006 5:12:55 AM 

4/2012008 5:12:55 AM 

4/20/2006 5:12:55 AM 

4120/2008 5:12:55AM 

4120/2006 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/2012006 5:12:55 AM 

----------··· -··--·--------
D Analyle detected in the associated Method Blank 

H Holding ti mel! for preparation or onalysis cxcc~;dcd 

MCL Maximum Contaminant Lev<:! 

RL Reporting Limit 

S Spike recovery outside accepted recovery limits Page 91 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
-· ·-·-··· --·---· ... 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2·3-HP 

Lab Order: 0804138 Collection Date: 4/8/2008 12: 15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-27 Matrix! SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dibrcmoch1oromethane ND 0.50 mg/Kg 10 4/20/2008 5:12:55 AM 

Dibromomet/lane NO 1.0 mg/Kg 10 4/2012006 5:12:55 AM 

1 ,2-Diclllorobenzene ND 0.50 mg/Kg 10 4/:201:2008 5:12:55AM 

1,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/2012008 5:12:55 AM 

1,4-Dichlorobenzena ND 0.50 mg/Kg 10 412012008 5:12:55 AM 

Oichlorodifluorometh an a ND 0.50 mg/Kg 10 4/20/2008 5:12:55 AM 

1, 1·D1chloroethane ND 1.0 mg/Kg 10 4/20/2008 5:12:55 AM 

1,1-0ichloroethene ND 0.50 mg/Kg 10 412012008 5:12:55AM 

1,2-0ichloropropane ND 0.50 mg/Kg 10 4120/2008 5:12:55 AM 

1,3·Dichloropropane NO 0.50 mg/Kg 10 4120/2008 5:12:55 AM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 4120/2008 5:12:55 AM 

1,1-Dichloropropene ND t.O mg/Kg 10 4/20/2008 5:12:55 AM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4/20/2008 5:12:55 AM 

2-He:xanone ND 5.0 mtj/Kg 10 4/2012008 5:12:55 AM 

Jsopropylbem:.ene ND 0.50 mgtKg 10 4/20/2008 5:12:55 AM 

4-lsopropyltoluene ND 0.50 mg!Kg 10 4/20/2006 5:12:55 flU, 

4·Methyl-2-pentanone ND 5.0 mg/Kg 10 4/2012008 5:12:55 AM 

Methylene chloride NO 1.5 mg/Kg 10 4120/2008 5;12:55 AM 

n-Butylben~ene 0.89 0.50 mgfKg 10 412012008 5:12:55 AM 

n-Pmpylbanzene ND 0.50 mg/Kg 10 4/2012008 5:12:55 AM 

sec-Butylbenzene ND 0.50 mgiKg 10 412012008 5:12:55 AM 

Styrene ND 0.50 mg/Kg 10 4120/2008 5:12:55 AM 

tert-Butytban~ene ND 0.50 mg/Kg 10 412012008 5:12:55 AM 

1,1,1,2-Tetrachloroethane NO 0.50 mgiKg 10 4/20!2008 5:12:55 AM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mgiKg 10 4/20/2008 5:12:55 AM 

Telrachloroethene (PCE) NO 050 mgiKg 10 4/20/2008 5:12:55 AM 

trans-1,2-DCE NO 0.50 mg/Kg 10 4/20/2008 5:12:55 AM 

tran$-1 ,3·Dichloropropene ND 0.50 mg!Kg 10 4120/2008 5:12:55 AM 

1 ,2,3-Trichlc.robenzene ND 1.0 mg/Kg 10 4/20/2006 5:1:Z:55 AM 

1 ,:2 .4· Trlchlorobem:ene NO 0.50 mgfKg 10 4/20/2008 5:12:55 AM 

1,1,1-Trichloroethane NO 0.50 mg/Kg 10 4120/2008 5:12:55 AM 

1,1,2-Trichloroethane ND 050 mg/Kg 10 4/20/2008 5:12:55 AM 

Trichloroathena (TCE) ND 0.50 mgiKg 10 4/20/2006 5:12:55 AM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 4/20/2006 5:12:55 AM 

1 ,2,3-Trichloropropane ND 1.0 mg/Kg 10 412012008 5:12:55 AM 

Vinyl chloride NO 0.50 mg/1\g 10 4120/2008 5:12:55 AM 

Xylemes, Total 4.3 1.0 mg/Kg 10 4/20/2008 5:12:55 AM 

surr: 1 ,2·Dich1oroethane-cl4 95.4 68.7-122 %REC 10 4/20/2008 5:12:55AM 

Surr: 4-Bromofluorobenzene 84.0 79.3·126 %REC 10 4/20/2008 5:12:55 AM 

Surr: Dibromolluoromethana 103 64.4-119 %REC 10 4/20/2008 5:12:55 AM 

Surr: Toluene·d8 92.9 86.5-121 %REC 10 4/20{2006 5:12:55 AM 

·----·-~~-

Qualifier•; Valuil c1eceeds Ma1eimum Conta111inant Level 13 Analyte detected in lhe 11ssociated Methoo Blt~nk 

E V aluc above quantitotion r~nge ll Holding times for preparation or !lila lysis exceeded 

J Analyte detected below quantitation limits MCL Maximum Contaminanl Level 

NO Not Detoctcd at the Reponing Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
Page 92 of 128 
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, I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-28 

Analyses Result 

EPA METHOD 8015B: DIESEL RANGE ORGANICS 

Diesel Range Organics (DRO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

Gasoline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Men::ury 

EPA METHOD 60106: SOIL METALS 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 
Silver 

EPA METHOD 8270C: SEMJVOLATILES 

Acenaphthe11e 

Acenaphlhytene 

Aniline 

Anlhracene 

Azobeozene 

Benz( a) anthracene 

Benzo(a)pyrsne 

Benzo(b)fluoranthene 

Benz.o(g,h,i)perytene 

Benzo(k)f\uoranthene 

Benzoic acid 

Benzyl alcohol 

Bls(2-chloroathoxy)methane 

Bis(2-chlo roethyl)ether 

B1s(2-chloroisopropy!)ether 

Bis(2·ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chtoro-3-methylphenol 

4-Chloroaniline 

140000 

29000 

0 

NO 
104 

6.4 

21 
270 
5.2 

45 
55 

ND 

ND 

NO 
NO 
ND 

ND 

ND 

NO 
ND 

ND 

NO 

ND 
ND 

NO 
NO 
NO 
ND 
NO 
ND 

ND 

ND 
NO 

NO 

Client Sample ID: AL2·4-HP 

Collection Date: 4/8/2008 10:15:00 AM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual Units 

6000 mg/Kg 

25000 mg/Kg 

61.7-135 S %REC 

100 

64-138 

1.6 

2.6 

l.O 
0.10 

0.30 

2.5 
25 

0.25 

30 
30 

30 

30 
30 

30 

30 
30 
75 
30 
50 

30 

30 

30 

30 
75 

30 
30 
30 

75 

75 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mgiKg 

mgiKg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

DF 

5o 
50 

50 

20 

20 

50 

1 

10 

10 
10 

Date Anlllyzed 

Analyst: SCC 
4/17/2006 2:36:57 PM 

4117/2008 2:36:57 PM 

4117/2008 2:36:57 PM 

Analyst: NSB 
4/19/2008 4:23:35 AM 

4/1912008 4:23:35 AM 

Analyst: SNV 
4/2612008 3:10:53 PM 

Analyst: NMO 
4/23/2008 8:20:15 AM 

4123/2008 9:41:16 AM 
4123/2008 8:20:15 AM 

4123/2008 8:20:15 AM 

41281200811:27:26 AM 

4/2312008 9:41:16 AM 

4128/2008 9:49:16 AM 

Analyst: JOC 
4/18/2008 

4/1812008 

4/1812008 

4/111'2008 

4118/2008 

4/18!2008 

·4/16/2008 

4/111'2008 

4/1812008 

4/1812008 

4116/2008 

4118/2008 

411812006 

4/1812008 

4/18/2008 

4118/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

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

O••nliflers: Value exceed! Maximum Conlaminant Level B Analyte detected in the associoted Method Blank 

E Vatu~ above quantitation range H Holding times for pr~paration or analysis exceooed 

J Anulyle dctecwd below quantitalion limits MCt M~ximum Contaminant Level 

NO Not Detected Hl the Reporting Limit 

S Spike recovery outside accepted recovery limits 

RJ.. Reroning Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--·· -·-·--···· ·------
·~---_.... ____ _ 

CLIENT: 

Lab Order: 

Western Reftning Southwest, Gallup 

0804138 

Project: Evaporation Pond/ Aeratioc Lagoon 

Lab ID: 0804138-28 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphthalene NO 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether NO 

Chrysene NO 

Di-n-butyl phthalate NO 

Di-n-octyl phthalale NO 

Dlben;1;(a,h}anthracene NO 

Dlbenzoluran NO 
1,2-Dichlorobenzene ND 

1,3-0ich lorobenzene ND 

1,4-Dichlorobenzene NO 

3,3 '-Dichlorobenzldine ND 

Die!hyl phthalate ND 

Dimethyl phthalate NO 

2,4-Dich lorophenol ND 

2,4-Dimethylphenol ND 

4 ,6-Dinitro-2-methylphoool NO 
2.4-Dinilrophenol ND 

2,4-Dinitrotoluene NO 

2,6--Dinllrotoluene ND 

Fluoranthene ND 

Fluorene ND 

Hexachlorobenzene ND 

Hexachlorob~tadiene NO 

Hexachlorocyclopentadiene ND 

Hexachloroethane NO 

lndeno(1,2,3-cd)pyrene ND 

lsophorone NO 

2-Methylnapllthalene 57 

2-Methylphenol ND 

3+4-Methylphenol 100 

N-Nilrosodi-n-propylamine ND 

N-Nitrosodiphenylamine ND 

Naphthalene ND 

2-Nitroaniline ND 

3-Ni\roaniline ND 

4-Nilroanillne ND 

Nllrobem::ene ND 

:2-Nitrophenol ND 

4-Nitrophenol NO 

P~ntachlorophenol ND 

Phenanthn:me 55 

PQL 

38 
30 
30 

30 

75 

30 

30 

30 
30 

30 

30 
38 
30 

30 

30 
45 

75 
75 
75 

75 
38 

30 
30 
30 

30 

30 

38 
75 

38 

75 
30 

30 

30 
30 
30 
30 

38 

75 
30 

30 

50 

30 

Client Sample lD: AL2-4-HP 

Collection Date: 4/8/2008 I 0: 15:00 AM 

Date Received: 4/ll/2008 
Matrix: SOIL 

------
Qual Units DF Date Analyzed 

Analyst: JDC 

mg!Kg 411812008 

mg/Kg 4118/2008 

mg/Kg 4/18/2008 

mg!Kg 4/18/2008 

mg/Kg 4/1812008 

mg/Kg 4/18/2006 

mg/Kg 4(1812008 

mg/Kg 4/16!2Q08 

mg/Kg 4/18/2008 

mg/Kg 4/18/2008 

mg/Kg 411812008 

mg/Kg 4/1812006 

mg/Kg 411812008 

mgfKg 411812008 

mgll<g 4/1812008 

mgiKg 4/16/2008 

mg/Kg 4/18/2008 

mgJKg 4/18/2006 

mg/Kg 4/1612008 

mg/Kg 4/18/2008 

mg!Kg 4/18/2008 

mg/Kg 4{1812008 

mg!Kg 4/18/2008 

mg/Kg 4/18/2006 

mg/Kg 4!1812008 

mgll<g 4/1812008 

mgrKg 4(1812008 

mg/Kg 4118/2008 

mg/Kg 4/1612008 

mg!Kg 4/18/2008 

mgiKg 4/18/2008 

mg/Kg 4116/2008 

mg/Kg 4/18/2008 

mg/Kg 4/1812008 

mg/Kg 4/1612008 

mg/Kg 4~18/2008 

mg/Kg 4/18/2008 

mg/Kg 4/18/2008 

mg/Kg 4/18/2008 

mg/Kg 4/18/20()8 

mg/Kg 4/18/2008 

mg/Kg 4/1812008 

----·--··--·- ··----··---·------· . ··---------·. . --·--·-·-- ----·-----------
QuRIIIien: • Value exceeds MaKimum Contaminam Level 

E Vplue sbovc qusntitation range 

J Analy1e detected below quantitatiou limits 

ND Not Detected at the Reportinc Limit 

S Spike recovery outside accepted recovery limits 

95 

B Analyte detected in tile associated Method Blflnk 

1 I Holding tim~ for preparation or analysis exceeded 

MCL MaKimum Contaminant ~vel 

RL. Reporting Limit 
Page 94 of 128 



I! I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 
0804138 

Project: 

LabiD: 

Evaporation Pond/Aeration Lagoon 

0804138-28 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Phenol 43 

Pyrene ND 
Pyridine ND 
1 ,2,4-Trichlorobenzene ND 
2,4,5-Trichlorophenol ND 

2,4,6-Trichlorophenol ND 
Surr: 2,4,6-T ribromophenol 56.1 

Surr: 2-Fiuorobiphenyl 85.0 
Surr: 2-Fiuorophenol 90.9 

surr: 4-Terphenyl~t4 55.1 

Surr: Nitrobenzene-ciS 59.9 
Surr: Phenol-d5 73.8 

EPA METHOD 826DB: VOLATILES 
Benzene ND 
Toluene 1.1 

Ethylb~nzene ND 
Methyl tert-butyl elhar (MTBE) ND 
1 ,3,5-Trimelhylbenzene ND 

1,2-DichlorGethane (EDC) ND 

Naphthalene 1.6 

1-Methylnaphlhalene 5.7 
2-Melhylnaphthalene 7.2 
Acetone ND 
Bromobenzene NO 
Bmmodichlorometh ane ND 
Bromoform ND 
Bromomethane ND 

2-Butanone ND 
Carbon disulfide NO 
Carbon telrachloride NO 
Chlorobenzene NO 
Chloroethane NO 
Chloroform ND 
Chloromelha ne ND 
2-Chlorotoluene NO 

4-Chlorotoluene ND 
eis-1 ,2-DCE NO 
cis-1,3-Dichloropropene NO 
Dibromoch loromethane ND 
Dioromomethane ND 
1 ,3-Dich lorobenzene ND 

PQL 

30 
30 

75 
30 
30 

30 
35.5-141 

30.4-128 

28.1-129 

34.6-151 

26.5-122 

37.6-118 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

1.0 

2.0 

2.0 
7,5 

0.50 

0.50 

0.50 

1.0 
5.0 

5.0 
1.0 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

Client Sample ID: AL2-4-HP 

Collection Date: 4/81200& l 0: 15:00 AM 

Date Received: 4/11/2008 
Matrix: SOIL 

Quill Units DF Date Analyzed 

Analyst: JDC 
mg/Kg 4/18/2008 

mg!Kg 4/18/2008 

mg/Kg 4/1812006 

mg!Kg 4/18/2008 

mg/Kg 411812008 

mgtKg 4/1812006 

%REC 411812008 

%REC 4/1812006 

%REC 4/18/2008 

%REC 4/18/2008 

%REC 4/18/2008 

%REC 4/18/2008 

Analyst: BDH 
mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 412012008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mgiKg 10 412012008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mgtKg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 412012008 5:48:30 AM 
mg/Kg 10 412012008 5:48:30AM 

mg/Kg 10 4!2012008 5 48:30 AM 

mt~/Kg 10 412012008 5:48:30 AM 

mg/Kg 10 4!2012008 5:48:30 AM 

mg/Kg 10 4!2012008 5:48:30 AM 

mg/Kg 10 4!2012008 5:48:30 AM 

mg!Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mgfKg 10 412012008 5:48:30 AM 

mg!Kg 10 4!20/2008 5:48:30 AM 

mgtKg 10 4/2012008 5:48:30 AM 

mgfKg 10 4!20/2008 5:48:30 AM 

mgfKg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 
.. ··-·· -- .. -· ----- .......... -. ____________ .. _ 

Qmditicn: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
E Value above qullntilatioll range H Holding times for preparation or ana!ysis exceeded 
J Ane\yte detected bc!Qw quantilatiQn limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery lin,its Page 95 of 128 
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Hall Environmental Analysis Laboratory, Inc. Dnte: 29-Apr-08 

CLIENT: Western Refu1ing Southwest, Gallup Client Sample ID: AL2-4-HP 

Lab Order: 0804138 Collection Date: 4/81'2008 I 0: 15:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-28 Matrix: SOIL 
.. ~--···· --------- ·------ -·----- ----------

Analyses Result 

EPA METHOD 82609: VOLATILES 

1,4-Dichlorobenze ne NO 

Dichlorodifluoromethane ND 

1,1-Dichloroethana NO 

1,1-Dichloroethene NO 

1,2-Dichloropropana NO 

1 ,3-Dichloropropane ND 

2, 2-Dichlorcpropane ND 

1, 1·Dicl11oropropene ND 
Hexachlorobutadlena ND 

2-Haxanone NO 

lsopropylbenzene ND 

4-lsopropyltoluena NO 

4-Melhyl-2-pentanone NO 
Methylene chloride NO 

n-Butytbemzene NO 

n-Propylbenzene NO 

sec-Butylbenzena ND 

Styrene NO 

tert-Bu!ylbenzane NO 

1, 1,1,2-Tetrachlorcethane ND 

1,1 ,2,2-Tetrachloroethane ND 

Tetrachloroethane (PCE) NO 

trans-1 ,2-DCE NO 

trans-1,3-Dichloropropene ND 

1,2,3-Trh;hlorooenzene NO 

1,1,1-Trichloroatha ne ND 

1,1,2-Trichloroethane ND 

Trichloroett1ene (TCE) ND 

Trlch lorofluoromethane ND 

1 ,2,3-Trlch.loropropane ND 
Vinyl chloride ND 
Xylan6S, Tolal 3.2 

Surr: 1,2-Dichloroethane-d4 98.5 

Suu: 4-Bromonuorobenzene 93.6 

Surr: Dibromofluoromethane 104 

Surr: Toluene-d6 98.0 

----------·-
QuaHfien: Value exceeds M~ximum Cont~~minant Level 

[l V11lue above quantitlltlon range 

Analyte d~tected below qu~nlitation limits 

NO Not Detected at the Reponing Limit 

PQL 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

1.0 

1.0 

1.0 

5.0 

0.50 

0.50 

5.0 

1.5 

0.50 

0.50 

0.50 

0.50 

o.sa 
0.50 

0.50 

0.50 

0.50 

0.50 

1.0 
0.50 

0.50 
0.60 

0.50 
1.0 

0.50 

1 0 

68.7-122 

79.3-126 

64.4-119 

86.5-121 

S Spike recovery Olttside accepted recovery limils 

97 

Qual Units DF Date Analyzed 

Analyst: BDH 

mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 412012008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mg/Kg 1Cl 4/2012008 6:46:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4120/2008 5:48:3Cl AM 

mg/Kg 1() 4120/2008 5:48:30 AM 

mgiKg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4/2012006 5:46:30 AM 

mg/Kg 10 4120/2008 5:46:30 AM 

mg/Kg 10 4/20/2008 5:46:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 4/2012006 5:48;30 AM 

mg/J<g 10 4/2012008 5:48:30 AM 

mgiKg 10 412012008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4/20!2008 5:46:30 AM 

mg/Kg 10 4/20/2006 5:46:30 AM 

mgiKg 10 4/20f20Cl8 5:46:30 AM 

mg/Kg 10 4/2012008 5 :48:30 AM 

mgfl<g 10 412012008 5:48:30AM 

mg/Kg 10 4120/2008 5:48:30 AM 

mgll<g 10 4/20!2008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30AM 

%REC 10 4120/2008 5:48:3() f!oN1 

%REC 10 4120/2008 5:48:30 AM 

%REC 10 4/20{2008 5:48:30 AM 

%REC 10 4120/2001:1 5:48:30 AM 

~------------·-------· ---
B Anolyte detected in the ~~sociated Method Blnnl< 

H Holding times for prcp~ralion or analysis txccedc;d 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 96 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

==~==~================== 
CLIENT: W estem Refining Southwest, Ga!lup Client Sample ID: AL2-5-HP 
Lab Order: 0804138 Collection Date: 4/9/2008 8:20:00 AM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 
Lab JD: 0804138-29 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 
EPA METHOD 80158: DfESEL RANGE ORGANICS Analyst: SCC 

Diesel Range Organlr::s (ORO) 51000 5000 mg/Kg 50 411812008 5:30:48 PM 
Motor 00 Range Organics (MRO) ND 25000 mgiKg 50 411812008 5:30:48 PM 

Surr: DNOP 0 61.7-135 s o/oREC 50 4/1812008 5:30:48 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 
Gasoline Range Orgar~ics (GRO) ND 100 mg/Kg 20 4119/2008 4:53:43 AM 

Sun: 8FB 102 84-138 %REG 20 4/1912008 4:53:43 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 
Mercury 4.7 1.6 mg/Kg 50 4128/2008 3:14:09 PM 

EPA METHOD 60108: SOIL METALS Analyst NMO 
Arsenic 14 2.5 mg/Kg 1 4123/2008 8:29:01 AM 
Bartum 160 1.0 mg/Kg 10 4/23/2008 9:44:13 AM 
Cadmium 0.62 0.10 mg/Kg 1 4/23/2006 8:29:01 AM 
Chro.mlum 53 3.0 mg/Kg 10 4/2312008 9:44:13 AM 
Lead 23 {).25 mg/Kg 1 4/2812008 10:01:18 AM 
Selenium NO 25 mg/Kg 10 4/23/2008 9:44:13AM 
Silver ND 0.25 mg/Kg 1 412812008 10:01:18 AM 

EPA METHOD B270C: SEMIVOLATILES Analyst: JDC 
Acenaphlhene ND 30 mg/Kg 4/20/2006 
Acenaphthylene ND 30 mg/Kg 4120/2008 
Aniline NO 30 mg/Kg 4/20/2008 
Anthracene NO 30 mg/Kg 412012008 
Azobenzene NO 30 mg/Kg 4/20/2008 
8enz(a)anthracene ND 30 mg/Kg 4/2012008 
Benzo(a)pyrene NO :lO mg/Kg 412012008 
Benzo(b)fluoranthene NO 30 mg/K.g 4/20/2008 
Benzo(g,h,l)perylene ND 75 mg/Kg 4120/2006 
Benzo(k)fluoranthene ND 30 mg/Kg 412012008 
Benzoic acid ND 50 mg/Kg 4120/2006 
Benzyl alcohol NO 30 mg/Kg 4/2012008 
Bis(2-chloroeth o.xy)methane ND 30 mg/Kg 4/20/2008 
Bis(2-chloroethyl)ether ND ~0 mg/Kg 4120/2008 
Bis(2-chloroisopropyl)ether ND 30 mg/Kg 4!20/2006 
Bls(2-ethylhexyl)phlhalate NO 75 mg/Kg 4/2012008 
4-BromopheByl phenyl ether NO 30 mg!Kg 4120/2008 
Butyl benzyl phthalate ND 30 mg/Kg 4/20/2008 
GarhaZOI6 NO 30 mg/Kg 4120120()8 
4-Chloro-3-methylphertol NO 75 mg/Kg 4/20/2008 
4-Ch1oroaniline NO 75 mg/Kg 4/20/2008 

Q11alifi~•·s: • Vnlucexceeds Maximum Cotttaminant Level B Analyte detected in the associated Metlmd Blank 
E Value above qu~tntitatlon T8t18e H Holding times for preparation or ann\ysL~ exceeded 

Annlyte detected below q~nntitation limits MCL Maximum Contaminant Level 
NO Not Detected et the Reporting Limit ]{[, Reporting Limit 
s Spike recovery outside accepted recovery limits Page 97 of 128 
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Hall EnvironmentaJ Analysis Laboratory, Inc. Date; 29-Apr-08 

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

CLIENT: Western Refining Southwest, Gallup 
Lab Order: 0804\38 

Project: Evaporation Pond/Aeration Lagoon 

Lab1D: 0804138-29 
·-·--------- . 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene ND 

2-Chlorophenol ND 
4-Chlorophenyf phenyl ether ND 
Chf)'sene NO 

Di-n-butyl phthalate ND 
Dl-n-octyl Phthalate ND 
Dibenz(a,h)anttuacene NO 
Dibenzofuran ND 
1 ,2-0ichlorobenzene ND 

1 ,3-Diclllorobenzene NO 
1,4-Dichtorobanz~:.ne NO 

3, 3 · ·Dic:htorobenzid lne NO 
Oiethyl phthalate NO 
Dimethyl phthalate NO 
2,4-0ichlorophenol NO 
2 ,4-0ime!hylpheno I NO 
4,6·Dinilro-2-methylphel1ol NO 
2,4-Dinilrophenol ND 

2,4-Dinitrotoluene NO 
2,6-Dini!rotoluene ND 

Fluoran!hene ND 
Fluorene ND 

Hexachlorobenzene ND 
Hexachlorobutadiene NO 

Hexachlorocyclopentadiene NO 

Hexachloroethane NO 
lndeno(1 ,2,3-cd)pyrene NO 
lsophorone NO 
2-Melhyl naphthalene ND 
2-Methylphenol ND 
3+4·Methylpheno1 NO 
N-Nitrosodi-n-propylamine ND 
N-Nitrosodiphanylamine ND 
Naphthalene NO 
2-Nitro!lnnlne ND 

3-Nitroaniline NO 
4-Nitroanlline NO 
Nitrobenzene ND 

2·Nitroptlenol ND 

4-Nitrophenol ND 

Pentachlorophenol ND 

Phenanthrene ND 

-------··--
Qut~lilicn: • VahLe exceeds Maximum Contaminant Level 

E Value above quantitation range 

An~lyte detected below quantitJiion limit~ 

ND Not Detected at the Reporting Lintit 
S Spike !!:(;Overy outside accepted recovery limits 

--···--···--..... ._. ------·---····- . -. ·-
Client Sample ID: AL2-5-HP 

Collection Date: 4/9/2008 8:20:00 AM 

Date Received: 4111/2008 
Matrix: SOlL 

PQL Qual Units DF Date Analyzed 

Analyst: JDC 
38 mgiKg <1/20/2006 

30 mg/Kg 4/20/2008 

30 mg/Kg 4/2012()06 

30 mgfKg 4120/2008 

75 mg/Kg 4/10/2006 

30 mgiKg 4120/2006 

30 mg/Kg 4/20/2008 

30 mg/Kg 4/2[}12008 

30 mg/Kg 4120!2008 

30 mgJKg 4120f2008 

30 mg/Kg 4/20/2008 

36 mg/Kg 412012008 

~0 mg/Kg 4/2012008 

30 mg/Kg 4/20/2008 

30 mg/Kg 4/20/2008 

45 mg/Kg 4120/2008 

75 mg/Kg 4/20/2008 

75 mg!Kg 4/20/2008 

75 mg/Kg 4/20{2008 

75 mg!Kg 4120/2008 

38 mg!Kgo 4120/2008 

30 mg/Kg 4/2012008 

30 mg/Kg <1120/2008 

30 mg/Kg 412012008 

30 mg/Kg 4120/2008 

30 mg/Kg 4/20/2008 

36 mg/Kg 4/20/2008 
75 mg/Kg 4/20/2{)08 

36 mg/Kg 4120/2008 
75 mg/Kg 4f20/2008 

30 mgiKg 4120/2008 

30 mg/Kg 4/2012008 

30 mg/Kg 4/20/2008 

30 mg/Kg 4120/2008 

30 mg/Kg 412012008 

30 mg/Kg 4/2012008 

36 mg/Kg 412012008 

75 mg/Kg 4/20/2008 

30 mg/Kg 412012008 

30 mg!Kg 412012008 

50 mg/Kg 4/20/2008 

30 mg/Kg 4120/2008 

---------
B Ann lyle detected in the associated Method Blank 

I 1 Holding times for preparation or nna!)'!lis e~ceeded 

MCL Maximum Contamlnnnt Level 

RL Repor1ing Limit 
Page 98 of l28 
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Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 

····----·--- ··----
CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2-5-HP 
Lab Order: 0804138 Collection Date: 4/9/2008 8:20:00 AM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 
LabiD: 0804138-29 Matrix: SOJL 
------·· ········----·--·-· 

Analyses Result PQL Qual Units OF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Phenol ND 30 mg/Kg 4120/2008 
Pyrene NO 30 mg/Kg 4/20/2008 
Pyridine NO 75 mg/Kg 4/20/2008 
1,2,4-Trichlorobenzene ND 30 mg/Kg 4/2012008 
2.4,5· Trichlorophenol ND 30 mg/Kg 4/20/2008 
2,4,5-Trlchlorophenol ND 30 mg/Kg 4/2()12008 

Surr; 2,4,6-Trlbromophenol 73.4 35.5-141 %REC 4120/20(}8 

Surr: 2-Fiuoroblphenyl 91.8 30.4-128 %REC 412012008 
Su rr: 2-Fiuorophenol 82.7 26.1-129 %REC 4/20/2008 

Surr: 4-Terphenyl·d14 63.7 34.6-151 %REC 4/20/2008 
Surr: Nitrobenzene-d5 70.9 26.5·122 %REC 412012008 
Surr: Phenol-d5 73.1 37.6-118 %REC 412012008 

EPA METHOD 82608: VOLATILES Analyst: BDH 
Benzene ND 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 
Toluene 1 .1 0.50 mgtKg 10 4/2012006 6:23:38 AM 
Ethylbenzene ND 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 
Methyllert-butyl ether (MTBE) ND 0.50 mg/Kg 10 4/2012008 6:23:38 AM 
1,2,4-Trimathylbenz.ene 1 '1 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 
1, 3, 5· Trimelhylbenzene ND 0.50 mg/Kg 10 4!20/2008 6:23:38 AM 
1.2-Dichloroethane (EDC) NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

1,2-Dibromoethane (EDB) NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 
Naphthelene 1.2 1.0 mg/Kg 10 4/20/2008 6:23:38 AM 
1-Methylnaphtha lene 5.4 2.0 mg/Kg 10 4/20/2008 6:23:36 AM 
2·Mettlylnaphthalene 6.6 2.0 mg/Kg 10 4120/2008 6:23:38 AM 

Acatone ND 7.5 mg/Kg 10 4!20/2008 6:23:38 AM 
Bromobenzene NO 0.50 mg!Kg 10 4/2012008 6:23:38 AM 
BromodlchJoromethene ND 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 
Bromoform NO 0.50 mg!Kg 10 4120/2008 6:23:38 AM 
Bromomethane ND 1.0 mgiKg 10 4/20/2006 6:23:38 AM 
2-Butanone ND 5.0 mg/Kg 10 4/20/2006 6:23:38 AM 
Carbon disulfide 5.8 5.0 mg/Kg 10 4/20/2008 6:23:38 AM 
Calbon tetrachloride NO 1.0 mgt Kg 10 4120/2008 5:23:38AM 
Chlorobenzene ND 0.50 mgiKg 10 4/20/2008 6:23:38 AM 
Chloroe!hane ND 1.0 mg/Kg 10 4120/2008 6:23:38 AM 
Chloroform NO {).50 mg/Kg 10 4/20/2008 6:23:38AM 
Chloromethane ND 0.50 mg!Kg 10 4120/2008 6:23: 38 AM 
2-Chlorotoluene NO 0.50 mg/Kg 10 4/2012006 6:23:38 AM 
4-Chloroloi\Jene NO 0.50 mg/Kg 10 412012006 6:23:38 AM 
cis-1,2-DCE NO 0.50 mg/Kg 10 4120/2008 6:23:38 AM 
cis-1,3-Dichloropropene ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 
1 ,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4/2012008 6:23:38 AM 

... ----------
Quauners: VR\ue exceeds Maximum Contaminant Level B Analyte detected in lhe associated Method Blar~k 

E Value above q11an!ltation ra••gc H Holding times for preparation or analysis exceeded 
Analyte detected below quantitalion limits MCL Maximum ConiPminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 99 of I 28 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

·--~-~-----~--~·-·--·------·· 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2-5-HP 

Lab Order: 0804138 Collection Date: 4/912008 8:20:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Reeeived: 4111/2008 

LabJD: 0804138-29 Matrix: SOIL 
-----------·--

Analyses Result PQL Qual Ullits DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dibromochloromethane ND 0.50 mgll<g 10 412012008 6;23:38l'NI 

Dibromomethane ND 1.0 mg/Kg 10 4/20/2008 6:23:38 AM 

1 ,2-Dichlorobenzene ND 0.50 mgJKg 10 4120/2008 6:23:38 AM 

1, 3-Dichlorobanzene ND 0.50 mgiKg 10 412012006 6:23:38 AM 

1 ,<1-Dichlorobenzene ND 0.50 mg/Kg 10 4120!2008 6:23:38 AM 

Dichlorodlfluoromethane ND 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

1, 1-0ichloroethane ND 1.0 mg/Kg 10 4/2012008 6:23:36 AM 

1, 1-Dichloroethene ND 0.50 mg!Kg 10 4/20!2008 6:23:38 AM 

1 ,2-Dichloropropaoe ND 0.50 mg/Kg 10 4/20!2006 6".23:38 AM 

1 ,3-Dichloropropane ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

2,2-Dichloropropane ND 1.0 mg/Kg 10 4/20/2006 6:23:38 AM 

1, 1-Dichloropropene ND 1.0 mg!Kg 10 412012006 6:23:38 AM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

2-Hexanone NO 5.0 mg/Kg 10 4f20/2008 fl:23:36 AM 

leopropylbenzena NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

4-!sopropyttoluene ND 0.50 mg/Kg 10 4/20/2006 6:23:38 AM 

4-Melttyl-2-pentanone NO 5.0 mg/Kg 10 4/2012008 6:23:38 AM 

Methylene chloride ND 1.5 mg!Kg 10 4/20/2008 6:23:38 AM 

n-Butyll:>elll:ene NO 0.50 mg!Kg 10 4/20/2008 6:23:38 AM 

n-Prc))ylbenzene ND 0.50 mgfKg 10 4/20/2008 6:23:38 AM 

sec-Bulylbanzene ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

Styrene ND 0.50 mg/Kg 10 4/2012008 6:23:38 AM 

tert-Butylbenzene ND 0.50 mg/Kg 10 4f20/2008 6:23:38 AM 

1,1, 1 ,2-Telracllloroethane NO 0.50 mgiKg 10 4!2012008 6:23:38 AM 

1.1,2,2-Tetrachloroelhane ND 0.50 mg/Kg 10 4/2012008 6:23:38 AM 

Tetrachloroethene (PCE) NO 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

lrans-1,2-DCE ND 0.50 mg/Kg 10 4120/2000 6:2:3:38 AM 

trane-1, 3-Dic::hloropropene ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

1 ,2,3-Trichlorobenzane ND 1.0 mg/Kg 10 4/20/2008 6:23:38 AM 

1 ,2,4-Trlchlorobenzene NO 0.50 mgt Kg 10 4/2012008 6:Z3:38 AM 

1, 1,1-Trichloroethane ND 0.50 mgiKg 10 4120/2008 6:23:36 AM 

1,1 ,2-Triohloroet~ane NO 0.50 mg/Kg 10 4/20/2006 6:23:38 AM 

Trlchloroethene (TCE) ND 0.50 mg/Kg 10 4/20/2006 6:23:38 AM 

Trichloronuoromethane ND 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

1 ,2,3-Trlchloropropane ND 1.0 mg/Kg 10 4/20/2008 6:23:38 AM 

Vinyl chloride NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

Xylenes, Total 1.B 1.0 mg/Kg 10 4/20/2008 6:23:38 AM 

Surr: 1 ,2-Dfchloroelhane-d4 96.2 66.7·122 %REC 10 4120/2008 6:23: 38 AM 

Surr: 4-Bromofluorobenzene 97.7 79.3-126 %REC 10 4/20/2008 6:23:3!1 AM 

Surr: Dibromolluoromethane 102 64.4-119 %REC 10 4/2012008 6:23: 38 AM 

Surr: Toluene-dB 98.9 86.5-121 %REC 10 4120!2008 6:23· 38 AM 

--------
Qualifien: Value exceeds Ml'\Ximum Contaminant Level B Analytc de~cted in the 113sociated Method Blank 

E Value above qu811titation range H ·Holding ti~ms for preparation or a11alysii exceeded 

Analyte deteeted below quantitation limits MCL Maximum Contaminelll Level 

ND Not Detected at the Reponing Limit RL Reporting Limit 

s Spike recovery Olltsitle accepted recovery limits Page 100 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

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

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: 

Lab 10: 

Evaporation Pond/Aeration Lagoon 

0804138-30 

Analyses Result 

EPA METHOD 80158: DlESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Oil Range Organics {MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

Gasoline Range Organics (GRO) 

Surr:BFB 

EPA METHOD 7471 ~ MERCURY 
Mercury 

EPA METHOD 60108: SOIL METALS 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Benz(a)antnracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Ben;r;o(g,h,i)perylene 

Benzo(k)fluoranlhene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)elher 

Bls(2·chloroiiOPropyl)ether 

Bis(2-elhylhexyl)phthalale 

4-Bromophenyl pher1yl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chtoro-3-methylphenot 

4-Ctlh>roaniline 

50000 

NO 
0 

NO 
1()3 

8.4 

20 

260 
5.6 

30 

48 

NO 

NO 

NO 

ND 

NO 
NO 
NO 

NO 
ND 

NO 
NO 

ND 

NO 

NO 
NO 

ND 
NO 

NO 
No 
ND 
NO 
NO 

ND 

Client Sample ID: AL2-l-SS 

Collection Date: 4/9/2008 10:40:00 AM 

Date Reeeived: 4/1 112008 
Matrix: SOIL 

·-------------·----------
PQL Qual Units 

5000 
25000 

61.7-135 s 

100 

84-138 

1.6 

2.5 
1.0 

0.10 

0.30 
2.5 
25 

0.25 

30 

30 

30 
30 

30 
30 
30 

30 
76 
30 

50 
30 

30 
30 

30 
75 
30 

30 

30 
75 
75 

mg/Kg 

mg/Kg 

%REC 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/l<g 
mg/Kg 

rngfKg 
mg!Kg 

mg/Kg 

mgiKg 

m!}IKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgiKg 

DF 

50 
50 

50 

20 

20 

50 

10 

1 
1 
10 
10 

Date Analyzed 

Analyst: sec 
4118/2008 6:04:38 PM 

4/18/2008 6:04:38 PM 

4/18/2008 6:04:38 PM 

Analyst: NSB 
4/1912006 5:23:46 AM 

4/19/2008 5:23:48 AM 

Analyst: SNV 
4/28/2008 3:17:26 PM 

Analyst: NMO 

4123120088:31:41 AM 

4123/2008 9:46:52 AM 

4/2312008 8:31:41 AM 
4/2312008 8:31:41 AM 

4/2612008 11 :29:02 AM 

4123/2008 9:46:52 AM 

4/28/2008 1 0:03:47 AM 

Analyst: JDC 
4/20/2008 

4/20/2008 

4/20/2008 

412012006 

4/20/2008 

4/2012008 
4120/2008 

4/20/2008 

4120/2008 
412012008 

4120/2008 

4/2012008 

4120/2008 

4120/2006 

4!2012008 

412012008 

4/20/2008 

4(2012008 

4/2012008 

4120/2008 

4/20/2008 

-------···--·· .... -·. ·--·---------------·----- -------------
Qualifiers: Value exceeds Maximum Cnntllminant Level 

E Value above quantitation range 

J Ana\yte detected below qunntitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery litnits 

B Annlyte detected in th\1 associated Method ~IRnk 

1-1 Boldin& limes for preparation or unatysis exceeded 

MCL Ma1timum Contamin11tt Level 

RL Reporting. Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--·-----· 
__ .. ___ 

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

CLIENT: Western Reflning Southwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-30 
. ----------

Analyses Result 

EPA METHOD 827DC: SEMIVOLATILES 

2-Chloronaphtha!ene ND 

2-Chlorophanol ND 

4-Chlorophenyl phenyl ether NO 

Chrysene ND 

Dl·n-outyl phthalate ND 

Di-n-Octyl phthalate ND 

Dibenz(a,h}anthracene NO 

Oibenzofuran ND 

1 ,2-Diohlorobanzene ND 

1,3-Dichlorobenzene ND 

1,4-Dlchlorobenzene ND 

3,3-·Dichlorobenzidlne ND 

Dlelhyl phthalate ND 

Dimethyl phthalate NO 

2,4-'?ichlorophenol NO 

2,4-Dimethylphenol ND 

4,6-Dinittc-2-mathylphenol NO 

2,4-0initrophenol NO 

2 ,4-Dinitrotoluene NO 

2,6-Dinlrotoluane NO 

fluoranthena ND 

Fluorene ND 

Hexachll>robenzene NO 

Hexachlorobutadlene NO 

Hexachlorocyclope ntadiene ND 

Hexachloroelhan.e NO 

lndeno(1 ,2,3-cd)pyrene ND 

lsophorone NO 

2-Methylnaphthalene ND 

2-Methylphenol NO 

3+4-Methylphenol 150 

N-Nitrosod\-n-propylamine NO 

N-Nitrosodiphenylam·lne ND 

Naphthalene ND 

2-Nitroaniline NO 

3-Nitroanlline NO 

4·Nitroanil ine ND 

Nitrobenzene NO 

2-Nitrophenol ND 

4-Nitrophenol NO 
Pentachlorophenol ND 

Phenanthrene ND 

--·--.. ··------------------
Qualifiers: Value exceeds Mmdmum Contaminant Level 

E V~lue above quantitation mnge 

J Amdyte detected below quantitation limits 

ND Not Detected ~~ the: Reporling Limit 

S Spike recovery outside accepted recovery limits 

PQL 

35 

30 
30 
30 
75 

30 

30 
30 
30 

30 
30 
38 

30 

30 

30 

45 

75 
75 
75 
75 
36 

30 

30 

30 
30 

30 

38 

75 

38 

75 

30 

30 
30 
30 

30 

30 

38 
75 
30 

30 
50 

30 

103 

Client Sample ID: AL2-l-SS 

Collection Date: 4/9/2008 10:40:00 AM 

Date Received: 4/llf2008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst JDC 

mg/Kg 4/2012008 

mg/Kg 4120/2008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4/20/2008 

mg/Kg 4120/2006 

mg/Kg 412012006 

mg/Kg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 4120/2008 

mg!Kg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4120/2008 

mg/Kg 4/2012008 

mg/Kg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4/20/2008 

mg/Kg 412012008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4/2012008 

mg/Kg 4120/2008 

mg/Kg 4/20/2008 

mg/Kg 4/20/2006 

mg/Kg 4120/2008 

mg/Kg 4/20/2008 

mg/Kg 4/20!2008 

mg/Kg 4/20/2008 

mg/Kg 4120{2008 

mg/Kg 4/20/2008 

mgiKg 4120!.2008 

mg/Kg 4{20/2006 

mg/Kg 4120/2008 

mg/Kg 4120/2008 

mg/Kg 4/2012008 

mg/Kg 4120/2008 

mg/Kg 4120/2008 

mg/Kg 4/2012008 

mg/Kg 4/20!2008 

mg/Kg 4/2012008 

B Analyte dctcctetl in the ns~ociated Method Blank 

H Holding times for pn;paralion or analysis exceeded 

MCL Maximum Contaminant Lev~l 

RL Reporting Limit 
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''I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- ·-- .. :.···----- ·--:-:::-,.--,--

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporlltion Pond/ Aeration Lagoon 

Lab ID: 0804138-30 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Phenol ND 

Pyrena 

Pyridine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trlchlorophenol 

Surr: 2,4,6-Tribromophenol 

surr. 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-<15 

Surr: Phenol-d5 

EPA METHOD 82608: VOLATILES 
Benzene 

Toluene 

Ethylbenz&ne 

Methyl tart-butyl ether {MTBE) 

1.2.4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

1,2-Dichloroethane (EDC) 

1,2-Dibromoethane (EDB} 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromohenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon ietrachloride 

Chlorooenzone 
Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cle-1,3-Dichloropropene 

1 ,2-0ibromo-3-chloropropane 

ND 
ND 
NO 
ND 
NO 

58.9 

62.1 

87.4 
43.7 

78.8 
75.3 

ND 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 

ND 
NO 
ND 

NO 
NO 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

Quallliei'J! Value exceeds Maximum ContHminnnt Level 

E V~luc above quantitQ\ion range 

J Analyte detected below quanlitation limits 

NO Not Detected at the Reporling Limit 

-- .. ---·------·--·==== 
Client Sample ID; AL2-l ~ss 

Collection Date: 4/9/2008 10:40:00 AM 

Date Received: 411112008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

30 mg/Kg 

Analyst: JDC 
4/20/2008 

30 

75 
30 
30 

30 
35.5-141 

30.4·128 

26.1-129 

34.6·151 

26.5-122 

37.6-118 

0.50 
0.50 

0.50 
0.50 

0.50 
0.50 

0.50 

0.50 

1.0 

2.0 

2.0 
7.5 

0.50 

0.50 
0.50 

1.0 
5.0 

5.0 

1 0 
0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

1.0 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REG 

%REC 

%REG 

%REC 

%REC 

%REC 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mgt Kg 

mg/Kg 

mg/Kg 

mgt Kg 
mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mk)/Kg 

mg!Kg 

mg/Kg 

mg/Kg 
mgt Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

10 
10 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 
10 

10 

10 
10 

10 
10 
10 
10 
10 

10 
10 

10 

10 

10 
10 

4/.2()/2006 

4/20/2008 
4120/2008 

4/20/2006 

4/20/2008 

4/20/2008 

4/2012008 

4/2012008 

412012008 

4/20!2008 

412012008 

Analyst: BDH 
4/20/2008 6:59: t 1 AM 

4/20/2008 6:69:11 AM 

412012008 6:59:11 AM 

4/2012008 6:59:11 AM 

4/20/2008 6:59: 11 AM 

4/20/2008 6:59:11 AM 

4120/2008 6:59:11 AM 

4/2012008 6:59:11 AM 

4120120086:59:11 AM 

4/2012008 6:59:11 AM 

4/2012008 6:59:11 AM 

4/2012006 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/2012008 6:59:11 AM 

4120/2008 6:59:11 AM 

412012008 6:59:11 AM 
4/2012008 6:59:11 AM 

4120/2008 6:59:11 AM 

412012006 6:59:11 AM 
4/20/2008 6:59:11 AM 

4120/2006 6:59:11 AM 

4120/2008 6:59:11 AM 

4/2012008 6:59:11 AM 

4/20/20086:59:11 AM 

4120!20086:59:11 AM 

4120/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4120/2008 6:59:11 AM 

B Analyte detected in the as.sociatc:d Method Blank 

1 I Holding limes for preparation or analysis exceeded 

MCL Maximum Contaminallt Level 

RL Reporting Limit 

S Spike recovery 011tside accepted tecovery limits 
Page \03 of 128 
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Hall Environmental Analysis Laboratory.Inc. Date: 29-Apr-08 

========.;;.._;;: - -- .c.:..::::::_-.-:.-.-.... - .. -.. ·-·----··--_-_-·.=:...c.__,;;:= 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refming Southwest, Gallup 

0&04138 

Evaporation Pond/Aeration.Lagoon 

0804138-30 

Client Sample ID: AL2-J-SS 

Collection Date: 4/912008 10:40:00 AM 

Date Received: 4/1112008 
Mahix: SOIL 

---·----· ·--------- ----· 
Analyses 

EPA METHOD 82606: VOLATILES 
Dibromochloramethane 

Dlbromomethane 

1 ,2-Dichlorobem:ene 

1,:3-Dichlorober~tene 

1,4-Dichlorobenzene 

Dichlorodifluo romelhane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dicnloropropene 

1,3-Dichloropropane 

2,2-D/chloropropane 

1 ,1-Dichloropropeme 

Hexach!orobutadiena 

2-Hexanone 

lsopropylbenzene 

4-lsoprop)llloluene 

4·Melhyl-2-pentanone 

Methylene chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butylbem:ene 

Styrene 

tert-Butylbe llzene 

1,1, 1,2-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroelhene (PCE) 

trans-1,2-DCE 

trans-1,3-Dichforopropene 

1,2 ,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroetllane 

1 ,1.2-Trtchforoethene 

Triehloroethene {TGE) 

Trlchlorofluoromethane 

1 ,2,3-Trichloropropane 

Vinyl chl!,Uide 

Xylenes, Total 

Surr: 1,2-Dichloroethane-d-4 

Surr: 4-Bromo!luorobenzena 

Surr: Dlbromofluoromethane 

Sun: Toluene-dB 

---·-------

Result 

ND 

NO 
NO 
NO 
NO 
ND 

ND 
NO 
ND 

NO 

NO 
ND 

ND 

ND 
NO 
NO 
ND 
NO 

NO 
NO 
NO 
NO 
ND 

NO 
NO 
NO 
NO 
NO 
NO 
ND 

NO 

NO 

ND 
ND 

NO 
ND 
NO 
100 

103 

102 

98.5 

Qualifiers: • Value exceeds Ma~dmum Contaminant Level 

E Value above quantitlltion ranse 

1 Anslyte detected below quant\tation limits 

ND Not Detected at the RepOTting Limit 

PQL Qual Units DF Date Analy:;r.ed 

0.60 mg/Kg 10 

10 

10 

10 
10 
10 
10 
10 

10 
10 

10 

10 

10 

10 

10 

10 
10 
10 

10 

10 
10 
10 
10 
10 

10 

10 
10 

10 

10 

10 
10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

Analyst: BDH 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4120/20086:69:11 AM 

4120!20086:59:11 AM 

4/20/2008 6:59;11 AM 

4120/2008 6:59:11 AM 

412012008 6:59:11 AM 

4/20/2008 6:59: 11 AM 

412012008 6:59:11 AM 

412012008 6:59:11 AM 

4120/2008 6:59:11 AM 

4120/2008 6:59:11 AM 
412012008 6:59: 11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4f2012008 6:59:11 AM 

4120/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4f20/2008 6:59:11 AM 

412012008 6:59:11 AM 

4120/20066:59:11 AM 

4/20/2006 6:59:1 1 AM 

4/2012008 6:59:11 AM 

4/2012006 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2006 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59; 11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/20086:59:11 AM 

4/2012008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/2012006 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

4/20/2008 5:59:11 AM 

1.0 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

1.0 

1.0 
1.0 

5.0 

0.50 

0.50 

5.0 
1.5 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 

Cl.50 

1.0 
0.50 

0.50 
0.50 

0.50 

0.50 

1.0 

0.50 

1.0 

68.7-122 

79.3-126 

64.4-119 

86.5-121 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgl!<g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgJKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 
%REC 
·~REG 

%REC 

_________ .. ____________ _ 
B Analyte detected .in the associated Method Blank 

H Holding times for preparation or ~nalysis exceeded 

MCL Ma>:imum Conll!minant Level 

RL Reporting Limit 

S Spike recovery outside ~cceptcd recovery limits 
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''I 

Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 

CLIENT: 

Lab Order: 

Project: 

LablD: 

Western Refining Southwest, Gallup 
0804138 

Evaporation Pond/Aeration Lagoon 

0804138-31 

===··-·---·--------··---
Client Sample ID: AL2-2~SS 

Collection Date: 4/812008 3:55:00 PM 

Date Received: 411112008 
Matrix: SOIL 

---·------.. ·-----··- ·---·------------
Analyses ReJJult 

EPA METHOD 80158: DIESEL RANGE ORGANICS 
Diesel Range Organ ice (ORO) 

Motor Olr Range Organics (MRO) 
Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

260000 

31000 
0 

Gasoline Ralige Organics (GRO) ND 
Surr: BFB 101 

EPA METHOD 7471: MERCURY 
Mercury 6.8 

EPA METHOD 60108: SOIL METALS 
Arsenic 13 

Barium 500 

Cadmium 0.32 

Chromium 21 

Lead 24 

Selenium ND 

Silver 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphth~ne 

Acenaphthylene 

Aniline 

Anthracane 

Azobenzene 

Benz(ie)enthrac~ne 

Banzo(a)pyrene 

Benzo(b)l!uoranthene 

Benz.o(g,h,i)perylene 
Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 
Bla(2-chloroethoxy)methane 

Bls(2-chloroethyl)ether 

Bis(2-ch loroisopropyl)ether 

Bls(2-ethylhexyl)phtnalate 

4-Bromophenyl phenyl e\ller 

Butyl benzyl phthalate 

Carbazole 
4-Chloro-3-methylphenot 

4-Chloroeniline 
--------. . --·-·-----------------

ND 

NO 
NO 
NO 
NO 
NO 
ND 
NO 

NO 
ND 

NO 
ND 
NO 

NO 
NO 

NO 
ND 
ND 
NO 
NO 
ND 
ND 

Qt~ali£icn: Valueex.ceeds Ma"imtlm Cotilatnillant Level 

E Value above quantitption range 

J Analyle detected below quantitation limits 

ND Not Detected st 1he Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQI. Qual Units 

5000 mg/Kg 

25000 mg/Kg 

61.7-135 S %REC 

100 

64-138 

1.6 

2.5 

2.0 
0.10 

0.30 
0.25 

25 
0.25 

30 
30 
30 

30 
30 

30 

3() 

30 
75 
30 

50 

30 

30 
30 

3D 
75 

30 
30 
30 

75 
75 

mg/Kg 

%REC 

mgl~ 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/~ 

mg/Kg 

m9/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

DF 

50 

50 

50 

20 

20 

50 

1 

20 

1 
1 

1 

10 

1 

1 

Date Analyzed 

Analyst: SCC 
4/1712008 4:19:11 PM 

4/17/2008 4:19:11 PM 
4117/20084:19:11 PM 

Analyst: NSB 
4/19/2008 5:53:56 AM 

4119/2008 5:53:56 AM 

Analyst: SNV 
4126/2008 3:20:45 PM 

Analyst: NMO 
4/23/2008 6:34:18 AM 

4123/20()8 9:53:51 AM 

4123/2008 8:34:18 AM 

4123/2008 6:34:18 AM 

4128/2008 1 0:06:1 9 AM 

4/23/2008 9:49:31 AM 

4/28/200810:06:19 AM 

Analyst JDC 
4/20/2008 

4120/20()8 

4/20/2008 

4/2012008 

4/2012008 

4!2012008 

412012006 

4/20/2008 

4/20/2008 

4/2012008 
4120/2006 

412012008 

4/20/2008 

4/20/2008 

4/20/2008 
4/20/2008 

4/20/2008 

4120/2008 

4/20/2008 

4/2012008 

4120/2008 

Il Analyte detected in the associated Method B!ank 

106 

H Holding times fur preparation or llnalysis eKceeded 

MCL Moximum Contemimmt Level 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- ---------·"·=::-::-:-:-:--::----: ======= ·---·-· ----· . --- • p····~ ... 

CLIENT: Western Refming Southwest, Gallup Client Sample 10: AL2-2-SS 

Lab Order: 0804138 Collection Date: 4/8/2008 3:55:00 PM 

Project: Evapomtion Pond/Aeration Lagoon Date Received: 4/l I/2008 

Lab ID: 0804138-31 Matrix: SOIL 
---·-- ---·- . 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chloronaphthalene NO 3B mg/Kg 4/20/2008 

2-Chle>rophenol NO 30 mg/Kg 4/20/2008 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 4/20/20()8 

Chrysene NO 30 mg/Kg 4/2012008 

Di-n-butyl phth81ate NO 75 mgll<g 4/2012()08 

01-n-octyl phthalate NO 30 mg/Kg 4/2012008 

Dibenz(a,h)anthracene NO 30 mg/Kg 4120/2008 

Dlbenzofuran ND 30 mg/Kg 412012008 

1 ,2-Dichlorobenzene ND 30 mg/Kg 412012008 

1 ,3-Dichloroben:r:ene NO 30 mg/Kg 4120/2008 

1 ,4-Dichloroben:r:ene NO 30 mg/Kg 4/20/2006 

3,3 · -Dich!orobenzidine ND 38 mgiKg 4/201:2008 

Dletllyl phthalate ND 30 mg/Kg 4/20/2008 

Dimethyl phthalate ND 30 mg/Kg 412012008 

2,4-Dichforopbenol NO 30 mg/Kg 4120/2006 

2,4-Dimethylphenol NO 45 mg/Kg 4/20/2008 

4,6-Dinltro-2-methylphenol ND 75 mg/Kg 4/20/2008 

2,4-Dinitrophenol NO 75 mg/Kg 4120/2008 

2,4-Dinllrote>luene NO 75 mg/Kg 4/20/2008 

2,6-Dinitrotoluene ND 75 mg!Kg 4/20/2008 

Fluoranthene NO 38 mg/Kg 4120/2008 

Fluorene 98 30 mg/Kg 4/2012008 

Hexachlorob1mzene ND 30 mg/Kg 412012008 

Hexachlorobutadiena ND 30 mgiKg 412012008 

Haxachlorocyclopenladiene NO 30 mgiKg 4/2012008 

Hexachloroethane ND 30 mg/Kg 4/2012008 

I ndeno(1 ,2,3-<XI)pyrene ND 38 mg/Kg 412012008 

lsophorone ND 75 mg/Kg 4/20/2008 

2-Methylnaphthalene 450 38 mg/Kg 4/20/2008 

2-Methylphenol ND 75 mgt Kg 4/20/2008 

3+4-M8thylphenol ND 30 mg/Kg 4/2012008 

N-Nitmsodl-n-propyfamine NO 30 mg/Kg 1 4120/2008 

N-Nitre>sodiphenylamlne ND 30 mg/Kg 1 4/2012008 

Naphthalene 38 30 mg/Kg 1 4/2012008 

2-Nitroanlline ND 30 mg!Kg 4/20/2008 

3-Nitroanlllne NO 30 mg!Kg 4120/2008 

4-Nitroaolline NO 36 mg/Kg 4/2012008 

Nitrobenzene ND 75 mg/Kg 4/20/2008 

2·Nitrophenol NO 30 mgll<g 4/20/2008 

-'1-Nitrophenol ND 30 mg/Kg 4/20/2008 

P&ntachlorophenol ND 50 mgiKg 4120/2008 

Phenanthrene 230 30 mg/Kg 4120/2006 

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

E Value aoove quantitation range H Hofding times for prt~paration or analysis exceeded 

J Analyte dete-cted below quanti!ation limits MCL Maximum Contaminant Level 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Project: 

Lab1D: 

Western Refining Southwest, Gallup 

0&04138 

Evaporation Pond/Aeration Lagoon 

0804138-31 

. __ ;:::: .. _:;:: ___ ;:-::_ .. :::::: .. _===== 
Client Sample ID: AL2-2-SS 

Collection Date: 4/812008 3;55:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL ___ , __ , .. _______ _ 

Analyses Result 

EPA METHOD 8270C: SEMIVOlATILES 
Phenol NO 

Pyrene ND 

Pyridine ND 
1,2,4-Trichlorobenzene ND 

2,4,5-Trichlorophenol ND 

2,4,6-Trichlorophenol ND 

Surr: 2,4,6-Tribromophenol 35.5 

Surr: 2-Fiuoroblphenyl 38.5 

Surr: 2-Fiuorophenol 86.8 
Surr: 4·Terphenyl-d14 53.9 

Surr: NitroberJzene-d5 82.6 

Surr: Phanol-d5 69.3 

EPA METHOD 82608: VOLATILES 
Benzene 

Toluene 
Elhylbenzene 

Methyl tert-bulyl ether (MTBE) 

1,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

1 ,2·Dichloroethane (EDC) 

1 ,2-Dibromoethane (EDB) 

Naphthalene 

1-Melhylnaphthatene 

2-Methylnap hthalene 

Acetone 

Bromobenzene 

Bromodichtoromethane 

Bromoform 

6romomethane 

2-Bulanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chtoroelhane 

Chloroform 

Chloromelhane 

2..Chlorotoluene 

4-Chlorololuene 

cis-1 ,2-DCE 

cis-1 ,3-Dichloropropene 

1 ,2-Dibromo-3-chloropropane 

ND 

2.1 

0.72 

NO 
4.5 

1.1 

ND 
NO 
5.8 
26 

37 
NO 
ND 

NO 
ND 

NO 
ND 

ND 
NO 

NO 
ND 

NO 
ND 
ND 

NO 
ND 

NO 

NO 

Qualifier!: Value exceeds Maximum Cont11minnnt Level 

E Value above quantitation range 

J Analyte detected below qnantitation limits 

ND Not Detected at the Rcpor1ing Limit 

PQL Qual Units DF Date Analyzed 

30 
30 
75 
30 

30 

~0 

35.5-141 
30.4-128 

28.1-129 
34.6-151 

265-122 

37.6-118 

0.50 

0.50 
0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

2.0 
2.0 

7.5 
0.50 
0.50 

0.50 

1.0 

5.0 
5.0 

1.0 
0.50 

1.0 

0.50 

0 50 

0.50 

0.50 

0.50 

0.50 

1.0 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 

%REC 
%REC 
%REC 

%REC 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

10 

10 
10 
10 

10 
1() 
10 
10 

10 
10 
1(} 

10 

10 
10 

10 

10 

10 

10 

10 
10 

10 

10 
10 

10 

10 
10 

10 

10 

Analyst: JDC 
4120/2008 

4/20!2008 

4120/2008 

4/2012008 

4/20!2008 

412012008 
4120/2008 

4/2012008 

4120/2008 

4/20/2008 

4120/2008 
4/2()/2008 

Analyst: BDH 
4/20/2008 9:20:52 AM 

4/20/2()08 9:20:52 AM 

412012008 9:20:52 AM 

4/2012008 9:20:52 AM 

4/20/2008 9:20:52 AM 
412012008 9:20:52 AM 

4120/2008 9:20:52 AM 

412012.008 9:20:52 AM 

4/20/2000 9:20:52 AM 

4/20/2008 9:20:52 AM 

4120/2008 9:20:52 AM 

412012008 9:20:52 AM 

4/20/2008 9:20:52 AM 
412012006 9:20:52 AM 

4120/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/2012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2006 9:20:52 AM 

4/2Cl/2008 9:20:52 AM 
4120/2008 9:20:52 AM 

4/20!2008 9:20:52 AM 
412012008 9:20:52 AM 

412012006 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/2012008-9:20:52 AM 

4/2012008 9:20:52 AM 

I'! An~lytc detected in !he associated Mctllod Blank. 

1-1 Ilolding limes for preparation or analysis exceeded 

MCL Mllximum Contaminant Level 

RL Reporting Limit 

S Spike recovery outs ide accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr~08 

----~ . . :;_::·· -=-=-=-:::="-"--

CLIENT: 

Lab Order: 

Westem Refining Southwest, Gallllp 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-31 

Analyses 

EPA METHOD 82608: VOLATILES 
Dibromochloromelhane 

Dlbromomethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenz.ene 

1 ,4-Dichloroben:tene 

Dichloroc:lifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloropropene 

1 ,3-Dichloropropane 

2,2-Dichloropropane 

1, 1-Dichloropropene 

Hexachlorobutadiene 

2-Hexanone 

lsopropylbtmz.ene 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Methylene chloride 

n-Bulyloonzene 

n-Pnopylbenze ne 

sec-Butylbenz.ene 

Styrene 

tert-Butylben.:ene 

1, 1,1,2-Tetrachloroeth11ne 

1, 1.2,:1-Tetrachloroelhane 

Tetmchlonoe!hene (PCE) 

trana-1,2-DCE 

\rane-1,3-Dichloropropene 

1 ,2,3-Trlcblorobenzene 

1, 2,4-Trlchlonobenz.ene 

1, 1,1-Trichloroethane 

1,1,2-Trlchloroethane 

Trichloroethane (TCE) 

Trichlorofluonomelhane 

1 ,2,3-Trlchloropropane 

Vinyl chloride 

Xylenes, To!al 

Surr: 1,2-Dich!oroethane-d4 

Surr: 4-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluene-dB 

Result 

ND 

ND 

NO 
ND 
ND 

NO 
NO 
NO 
NO 

NO 
ND 
ND 
NO 

NO 
ND 
NO 
ND 

ND 
1.0 
NO 
NO 

NO 

ND 
ND 
ND 
ND 

NO 

ND 

NO 
ND 
NO 
ND 
NO 

NO 

ND 

ND 
4.9 

98.2 

79.2 

98.1 

97.5 

-· ........ ·=----=----:::: .... :-:::. -===··=······ ·--=-·===:-:::-::-:::-. 
Client Sample ID: AL2·2·SS 

Collettion Date: 4/812008 3:55:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual· Units 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

0.50 mg/K9 

1.0 mg/Kg 

0.50 

0.50 

050 

1.0 
1.0 

1.0 

5.0 
0.50 

0.50 

5.0 

1.5 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 

1.0 
0.50 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kt~ 

mg/Kg 
mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

0.50 mg/Kg 

050 mgfKg 

0.50 mg/Kg 

0.50 mgiKtJ 

1.0 mg/Kg 

0.50 mgfKg 

1.0 mg!Kg 

66.7-122 %REC 

79.3-126 S %REC 

64.4-119 %REC 

86.5-121 %REC 

DF 

10 

10 
10 

10 
10 
10 
10 
10 

10 
10 
10 

10 

10 

10 

10 

10 
10 
10 

10 

10 
10 
10 

10 

10 
10 

10 

10 
11) 

10 

10 

10 

10 
10 

10 
10 
10 
10 
10 

10 
10 
10 

Date Analyzed 

Analyst: BDH 
4/20/2008 9:20:52 AM 

4120/20()8 9:20:52 AM 

4f20/201)8 9:21l:52 AM 

4120f2008 9:20:52 AM 

4!20/2008 9:20:52 AM 

4/20/2008 9:2():52 AM 

4/2012008 9:20:52 AM 

4120/2008 9;20:52 AM 

4/20(2008 9:20:52 AM 

4/20f2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20f.W08 9:20:52 AM 

4/2012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/2012008 9:20:52 AM 

4nOI2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4n012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4nOIZ008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4120/2008 9:20:52 AM 

412012008 9:20:52 AM 

412012008 9:20:52 AM 

4/2012008 9:20:52 AM 

412012006 9:20:52AM 

4120/2008 9:20 52 AM 

4/2012008 9:20 52 AM 

4f20/200S 9:20:52 AM 

412012008 9:2():52 AM 

4/2012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4120/2008 9:20:52 AM 

4/2012008 9:20 52 AM 

412012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

412012008 9:20:52 AM 

--·-····--···-- ------- ·---····--·-·-···-· ···-·--·-·--···-. -------· ---··--·---
Qualifim: ~ Valu~ exceeds Maximum Contaminant Level B Ann\yte detected in the associated Method lllank 

E Value above quantilation range I I Holding times for prcpsration or analysis cxteedcd 

J Analyte detected below qua11titation limits MCL MIIXimum Contaminant Level 

ND Not Detected Ill the Reporting Limit 

S Spik~ recovery outside accepted recovery limit.l 

Rl.. Reporting Limit 
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!il 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
·-·· -------------:~=·.-. -·-··----====== ===:-== 

CLIENT: 
Lab Order: 

Western Refming Southwest, Gallup 
0804138 

Projeet: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-32 
.. -----···------

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 
Motor Oil Rar1ge Organics (MRO) 

Sllrr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

300000 
29000 

0 

Gasoline Range Organics {GRO) NO 

Surr:BFB 103 

EPA METHOD 7471: MERCURY 
Mercury 8.9 

EPA METH006010B: SOIL METALS 
Arsenic 6.4 

Barium 350 

Cadmium 0.42 

Chromium 14 

Lead 24 
Selenium NO 

Silver NO 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphtilene NO 

Acenaphthylene NO 
Aniline NO 

Anthracene NO 
Azobenzene ND 

Benz(a}anthracene NO 
6enzo(a)pyrene NO 
Benzo(b)fluorenthene ND 
Banzo(g,h,l)perylene ND 
Benzo(i<)lluoranthene ND 
Benzoic acid ND 
Be11zyf alcohol NO 

Bis(2·chloroethoxy)methane 

Bis(2-cllloroethyl)ether 

Bls(2-ch1Qroisopropyl)ether 

Bls(2-sthylhexyl)phthalete 

4·Bromophenyl phenyl ether 

Butyl bemzyl phthalate 

Carbazole 

4-Chloro.J-methylphenol 

4-Chloroaniline 

NO 
ND 
ND 

ND 
ND 

NO 

ND 
ND 
ND 

Client Sample ID: AL2-3·SS 
Collection Date: 4/912008 10:0():00 AM 

Date Received: 41111200& 
Matrix: SOIL 

PQL Qual Units 

5000 mg/Kg 

25000 mg/Kg 
61.7·135 S %REC 

100 

84·136 

1.8 

2.5 

1.0 
0.10 
0.30 

1.2 
25 

0.25 

30 
30 

30 

30 

30 
30 
30 

30 
75 
30 
50 

30 
30 
30 

30 
75 
30 

30 
30 
75 
75 

mg/Kg 

%REC 

mg!l(g 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/K.g 

mg/K'l 
mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

DF 

50 

50 
50 

20 

20 

5() 

1 

10 

1 

5 
10 

1 

Date Analyzed 

Analyst: SCC 
4/1712008 4:53:20 PM 

4/17/2008 4:53:20 PM 
4/1712008 4:53:20 PM 

Analyst: NSB 
411912008 6:24:07 AM 
4/19/2008 6:24:07 AM 

Analyst: SNV 
412812008 3:41:55 PM 

Analyst: NMO 
4/2312008 8:36:55 AM 

4/2312008 9;56:28 AM 
4123/2008 6:36:55 AM 
412312008 8:36:55 AM 
4/281200611:33:35 AM 

4123/2008 9:56:28 AM 

4/28/2008 10:08:51 AM 

Analyst: JOC 
4!2012008 

4/20/2008 

4/2012008 

4/20/2008 

4120/2008 
412012008 
4/20/2008 

4/20/2008 

4/20/2008 

4/20/2008 

4/20/20()8 

4/20/2008 

4/20/2008 
4/2012008 

4/20/2008 

4120/2008 

4120/2(){)8 

4/20/2008 

4/20/2008 
4/20/2008 

4120/2008 _____ , .. _,_. _______ .... ·--·-----------.... _,_, __ ..... - .. ____ .... __ 
Qualifiers: Value exceeds Maximum Contaminflnt Level B Analyte detected in the associated Method Blank 

E Value above qu110ti!ation range H Holding times for prepar11tion or analysis exceeded 

J 1\nl\lyte detected below quantite:tion limits MCL Maximum Contaminaltt L~el 
ND Not Det~ted at the Reporting Limit 

S Spike recovery outside accepted recovery lilllits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Project: 

J,ab ID: 

-.. ---·-·-·· .. ·-
Western Refining Southwest, Gallup 
0804138 

Evaporation Pond/Aeration Lagoon 

0804138-32 

____ .::::_-____ -_-__ ,.:-.:::~ . ··-· -·--=--=·-===== 
Client Sample ID: AL2-3-SS 

Collection Date: 4/9/2008 10:00:00 AM 

Date Received: 4/11/2008 
Matrix:: SOIL ________ , _________________ _ 

Analyses Result 

EPA METHOD 827DC: SEMIVOLATILES 
2-Chloronaphthalene NO 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether ND 

Chrysene 32 

Di·n·butyJ phthalate NO 

Di-n-octyl phthalate ND 

Dibenz(a,h)anthracene NO 

Diben;r;ofuran ND 

1 ,2-Dichlorobemzene ND 

1 ,3-Dichlorobenzene ND 

1.4-Dichlorobenzene NO 

3,3"-Dichlorobenzidine ND 

Diethyl phthalate NO 

Dimethyl phthalate ND 
2,4-Dichlorophenol NO 

2,4-bimethylphenol ND 

4, 6-Dinitro-2-methylphenol NO 

2,4-Dinitrophenoj ND 

2,4·Dinitrotoluene NO 

2,6-Dinitrotoluena NO 

Ftuorsnthene NO 

Fluorene 43 

Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachlorocyclopentactlene NO 

Hsxachloroethane NO 

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

Jsophorone N D 

2-Metl'lylnaphthalene 30() 

2-Methylphenol ND 

3+4-Methylphenol NO 

N-Nitrosodi-n-propylamine NO 

N-Nitrosodiphenylamine ND 
Naphthalene ND 

2-Nitroaniline NO 

3-Nilroanlllne ND 

4-Nitroaniline ND 

Nitrobenzene NO 

2·Nitrophenol NO 

4-Nitrophenal ND 

Pentachlorophenol NO 

Phenanthrene 250 

Quallfltrs: Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

Analyte detected below quantitanon limits 

NO Not Detected atth~ Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL 

3S 

30 
30 

30 
75 
30 
30 
30 

30 

30 

30 
38 
30 

30 
30 
45 
75 
75 
75 
75 

38 

30 
3() 

30 

30 

30 

38 
75 
38 

75 
30 
30 

30 

30 
30 
3(} 

38 

75 

30 

30 

50 
30 

111 

Qual Units DF Date Analyzed 

Analyst: JDC 
mg/Kg 4120/2006 

mg/Kg 4120/2008 

mg/Kg 4/2012008 

mg/Kg 4/20{2008 

mg/Kg 4120/2008 

mg/Kg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4120/2008 

mgfKg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4120/2008 

mgfKg 4/2()/2008 

mg/Kg 4120/2008 
mg/Kg 4120/2008 
mgfKg 412012008 

mgt Kg 4/20/2008 

mg/Kg 4120/2008 

mgiKg 4120/2008 

mg!Kg 4/2012008 

mg/Kg 412012008 

mg/Kg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 4/20/2008 

mg/Kg 412012008 
rng/Kg 4120{2008 

mg/Kg 4/20/2000 
mg/Kg 4/20/2008 
rng/Kg 4/2012008 
mg/Kg 4/2012008 
mg/Kg 4/2012008 
mg/Kg 4/2012008 

mg/Kg 412012008 

mg/Kg 4/2()/2008 
mg/Kg 4/20/2008 
mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg!Kg 4/20/2008 

mg/Kg 4120/2008 

mg/Kg 412012006 
-.. ._ .. ,__ _____ 

B A.llalyte detected in the associated Method Blank 
H Holding limes for prepatft!ion or analysis exceeded 

MCL MMimum Contaminnnt L.evcl 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-~-,-=--·=---------·-=---===== ===-=== 
CLIENT: 

Lab Order: 

Westem Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/ Aeration Lagoon 

Lab ID: 0804138-32 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Phenol ND 
Pyrene 47 
Pyridine ND 
1,2,4-Trichlorobem:ene NO 
2,4,5-Trichlorophsnol ND 

2,4,6-Trichlorophenol ND 
Surr. 2,4,6-Tribromophenol 25.9 

surr: 2-Fluoroblphenyl 41.3 

Surr: 2-Fiuorophenol 84.8 

Surr: 4-Terphenyl-d14 31.7 

Surr: Nitrobenzene-d5 71.7 

Surr: Phenol-cl5 66.3 

EPA METHOD 82608: VOLATILES 
Benzene ND 

Toluene 1.2 
I 

Ethylbenzene ND 

Methyl tllrt-butyl ether (MTBE) NO 

1 ,2,4-Trimethylbenzene 2.9 

1 ,3,5-Trimelhylbenz:ene 0.54 

1 ,2-Dichloroethane (EDC) NO 
1 ,2-Dibromoethane (EDB) ND 

Naphthalene 4.6 

1-Methylnaphthalene 21 

2-Methylnaphthalene 27 

Acetone ND 
Bromoben.:ene NO 
Bromodichloromethane ND 
Bromoform NO 
Bromomethane ND 
2-Butanone ND 

Carbon dfsultlde ND 

Carbon tetrachloride NO 
Chlorobenzene NO 

Chloroethane ND 

Chloroform ND 
Chloromethane NO 
2-ChlorotoJuene ND 

4-Chlorotoluene NO 
cis-1,2-DCE ND 
cis-1,3-0ichloropropene NO 

1 ,2-Dibromo-3-chloropropane NO 

·-----· -·-··--··· 
Qualll1era: • Value exceeds Maximum Contaminant Level 

c Valut: Above quuntitntion range 

J Anslytc delected below quantitation li1nits 

ND Not (X:Iected ~ttlhe Reporting Limit 

PQL 

30 
30 

75 
30 
30 
30 

35.5-141 

30.4--126 
28.1-129 

34.6-151 
26.5-122 

37.6·116 

0.50 

0.50 
0.50 

050 
0.50 

0.50 
0.50 
0.50 

1.0 
2.0 
2,0 

7.5 

0.50 

0.50 
o.sa 
1.0 

5.0 
5.0 

1.0 
0.50 

1.0 

0.50 
0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

Client Sample ID: AL2-3-SS 

Collection Date: 4/9/2008 10:00:00 AM 

Date Received: 4/1112008 
Matrix: SOIL 

Qua! Units DF Date Analy:~:ed 

Analyst JDC 
mg/Kg 4120/2008 

mg/Kg 4120/2008 

mgJKg 4120/2008 

rtlglKg 4/20120()8 

mg/Kg 412012008 

mgfKg 4/2012008 

s %REC 412012008 

%REC 4/20/2008 

%REC 4/2012008 

s %REC 4/20/2008 

%REC 4/20/2008 

%REC 4/2012008 

Analyst: BDH 
mg/Kg 10 4120/2008 9:56:29 AM 

mgiKg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 412012008 9:56:29 AM 

mgfKg 10 412012008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mgiKg 10 412012008 9:56:29 AM 

mg/Kg 10 4120/2008 ~:56;29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 412012008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mg/Kg 10 4/2012008 9:56:29 AM 

mg/Kg 10 4120/2001l 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4/2012008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4/2012008 9:56:29 AM 
mg/Kg 10 4/20(2008 9:56:29 AM 

mg/Kg 10 4120/200B 9;56:29 AM 

mgiKg 10 4/2012008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4120(2008 9:56:29 AM 

mg/Kg 10 412012008 9:56:29 AM 

mg/Kg 10 412012006 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 
.. --- ..... , .. ____ -- ·--------- --·---

B Ana!yte detected in the associated Method Blank. 
!·I Holding times for preparatiou or an!l!ysis exceeded 

MCL Mlll<imum Contaminant Level 

RL Rcportillg Limit 

s Spike recovery O\ltside accepted recovery limits Page 111 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

================== 
CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-32 

Analyses Result 

EPA METHOD 82608: VOLATILES 

Dibromochloromethane ND 

Dibromomethane NO 

1,2-Dichlorobanz&ne ND 

1 ,3-Dichlorobenzene ND 

1 ,4-Dich lorobenzene ND 

Dichlorodifluorometharte ND 
1, 1-D ichloroethane ND 

1.1-Dlc!lloroethene ND 
1,2-Dichloropropane NO 
1 ,3-Dichloropropane ND 
2,2-Dichloropropane ND 
1, 1-Dichloroprppene ND 
Hexachlorobutad\ene NO 

2-Hexanone NO 

lsopropylbenzena ND 

4-lsopropyltoluerte NO 
4-Methyl-2-pentanone ND 
Methylene chloride ND 
n-Butylbentene 0.66 

n-Propyl benzene NO 

sec-Butylbem:ene NO 

Styrene ND 

t&rt·Butylbenzene ND 
1,1 ,1,2· Tetrachloroethane NO 

1, 1,2,2-Tetrachloroethane NO 
Tetrach!oroethene (PCE) ND 
trans-1,2-DCE ND 

trans-1 ,3-Dichloropropene ND 
1 ,2,3-Triehlorobenzane ND 

1 ,2,4-Trichlorobenzene ND 
1.1,1-Trlchloroelhane ND 

1,1 ,2-Trichlorosthane NO 

Trichloroethane (TCE) NO 
T richlorofluorometheme NIJ 

1 ,2,3-Trlchloropropane NO 

Vinyl chloride NO 

Xylenes, Total 2.6 

Surr: 1,2-Dic1tloroethane-d4 95.4 

Surr: 4·Bromofluorobenzane 90.3 

Svrr: Dibromofluoromethane 95.8 

Surr; Toluene-dB 96.6 

Qua!ifleu: Value exceeds Ma~imum Cont!lrninant Level 

E Value Hbovc quantitatlon range 

J Analyte detected below quantital iPn limits 

ND NPt Detected at the Reporting limit 

PQL 

0.50 

1.0 

0.50 
0.50 

0.50 
0.50 

1.0 

0.50 

0.50 

0.50 

1.0 
1.0 . 
1.0 

5.0 

0.50 

0.50 

5.0 

1.5 
0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 
0.50 

0.50 
0.50 

0.50 

1.0 

0.50 

1.0 

68.7-122 

79.3-126 

64.4-119 

86.5-121 

s Spike recovery outside accepted recovery limits 

113 

Client Sample ID: AL2-3-SS 

Collection Date: 4/9/2008 10:00:00 AM 

Date Received: 4/11/2008 
Matrix: SOIL 

----
Qual Units DF Date Analyzed 

Analyst BDH 
mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4/2012008 9:56:29 AM 

mg/Kg 10 4/2012006 9:55:29 AM 

mgiKg 10 4120/2008 9:56:29 AM 

mgJKg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4/2012008 9:56:29 AM 

mrJ!Kg 10 412012008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mgfKg 10 4120/2008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mgiKg 10 4120/2008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 412012008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mg/Kg 10 412012008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mgiKg 10 4/2012008 9:56:29 AM 

mg/Ka 10 4120/2008 9:56:29 AM 

mg/Kg 10 412012008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29AM 

mgiKg 10 4120/2008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4/2012008 9:56:29 AM 

mg/Kg 10 4/201:2006 9;66:29 AM 

mg!Kg 10 4120/2006 9:56:29 AM 

mg/Kg 10 4/20/2006 9:56:29 AM 

mg/Kg 10 4120/2006 9:56:29 AM 

mg/Kg 10 41201201)8 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mg/Kg 10 412012006 9:66:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4120/2008 9:56:29 AM 

mgfKg 10 4/20/2008 9:56:29 AM 

mg/Kg 10 4/20/2008 9:56:29 AM 

%REC 10 4120/2008 9:56:29 AM 

%REC 10 4!20/2008 9:56:29 AM 

%REC 10 4120/2008 9:56:29 AM 

%REC 10 4/2012006 9:56:28 AM 

B Analyte ddcctcd in !he associated Method Blank 

H Holding times for preparation or Rnalysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 112 of 12& 
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Hall Environmental Analysis Laboratory, Inc. Date: 29wApr-08 
-----··----------· ---· " .. ---- ------· -·. 
CLIENT: Westem Refming Southwest, Gallup Client Sample ID: AL2-4-SS 

Lab Order: 0804138 Collection Date: 4/9/2008 10:25:00 AM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-33 Matrix: SOIL 
-------·- ----------

.... .._ ______ 
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 90158: DIESEL RANGE ORGANICS Analyst sec 
Diesel Rar~ge Ofganlcs (ORO) 250000 5000 mgiKg 50 4118/2006 ~:19:52 PM 

Molof Oil Range Orgar~lcs (MRO) 3500Cl 25000 mgiKg 50 4/1812008 8:19:52 PM 
Surr:DNOP 0 61.7-135 s %REC 50 4/U~/2008 8:19:52 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) NO 100 mgiKg 20 4/19/2008 6:54:09 AM 

Surr: BFB 103 84-138 %REC 20 4/1912008 6:54:09 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 
Mercury 6.1 1.6 mg/l(g 50 4128!2008 3:25:49 PM 

EPA METHOD 6010B; SOIL METALS Analyst: NMO 
Arsenic 14 2.5 mg/Kg 4/2312008 8:39:36 AM 

B<1rium 190 1.0 mg/Kg 10 4/23/2008 9:59:06 AM 

Cadmium 0.42 0.10 mg/Kg 1 4/23/2008 6:39:36 AM 

Chromium 16 0.30 mg/Kg 412312008 8:31f:36 AM 
Lead 32 0.25 mg/Kg 4/28/2008 1 0:11 :24 AM 

Selenium ND 25 mg/Kg 10 412312008 9:59:06 AM 

Sliver ND 0.25 mg/Kg 4!2812008 10:11:24 AM 

EPA METHOD 8270C: SEMIVOLATILES Anelyst: JDC 
Acenaphthene NO 30 mg/Kg 4/20/2008 

Acenaphlhylene NO 30 mg/Kg 4/2012008 

Aniline ND 30 mg/Kg 4120/2008 

Anthracene NO 30 mg/Kg 4/20/2008 

Azobenzene NO 30 mg/Kg 4/20/200!! 

Benz{a)anthracene ND 30 mg/Kg 4/20/2008 

Benzo(a)pyrene ND 30 mg/Kg 4/2012008 

Benzo(b)fiuoranthene NO 30 mgiKg 4/20/2008 

Banzo(g, h ,i)peryhme NO 75 mgfKg 4120/2008 

Benzo(k)fluoranlher~e NO 30 mg/Kg 4/2012008 

Benzoic aoid ND 50 mglj<g 4/20/2008 

Benzyl alcohol ND 30 mg/Kg 4/20/2006 

6is(2-chloroethoxy)methane NO 30 rng/Kg 4120/2008 

Bis(2-chlorottthyl)ether NO 30 mg/Kg -4120/2008 

Bis(2-chlorolsopropyl)ether ND 30 mgiKg 412012008 

Bis(2-elhylhexyl)phthalate NO 75 mg/Kg 4/20/2008 

4-Bromophenyl phenyl ether NO 30 mg/Kg 4/20/2008 

Butyl benz.yl phthalate ND 30 mgiKg 4120/2008 

Carbazole ND 30 mgiKg 4/20/2008 

4-Chloro-3-methylphenol NO 75 mg/l<g 4/2012008 

4-Chloroanlline ND 75 mg/Kg 4/20/2008 
··-·--·-----· - .. ··--·. _____ .. ___________ .. ---·--

Qtta!lfiers: Value exceeds MR~imum Contaminant Level B Analyte detected in the ass<X:iated Method Blank 
E Value above quantit~tion range 1 I llolding timt:s for prcparntion or analysis exceeded 

J Anal)'te detected b~low quantitationlimils MCL Maximum Contaminant Level 
NO Not Detected at the Reporting l.imit 
S Spike recovery outside nccepted recovery limits 

RL Reporting Limit 
Page 113 ofl28 
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Hall Environmental Analysis Laboratoryt Inc. Date: 29~Apr-08 

CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-33 

Client Sample ID: AL2-4-SS 

Collection Date: 4/9/2008 10:25:00 AM 

Date Received: 4/11/2008 
Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDG 

2-C hloronaphthalane ND 38 mg/Kg 4/2012008 

2-Chlorophenol ND 30 mg/Kg 4/20/2008 

4-Chlorophenyl phenyl ether ND 30 rng/Kg 4120/2008 

Chl}'sene ND 30 m9/Kg 4/20/2006 

Di-n-bulyl phthalate NO 75 rng/Kg 4/20/2008 

Oi-n-octyl phthalate ND 30 mgiKg 4120/2008 

Dibenz(a, h}a nthracene ND 30 mg/Kg 4/20/2008 

Dioenzofuran NO 30 mg/Kg 4/20/2008 

1,2-Dichloroben:r.ene ND 30 mg/Kg 4120/2008 

1,3-Dichlorobenzene NO 30 mg/KQ 412012008 

1,4·Dichlorobenzene NO 30 mg/Kg 412012008 

3,3 '·Dichlorobenzldine NO 38 mg/Kg 4120/2008 

Diethyl phthalate ND 30 mg/Kg 4/2012008 

Dimethyl phthalate ND 30 mg/Kg 412012008 

2,4-Dichlorophenol NO 30 mg!Kg 4/20120()8 

2,4-Dirnathylphenot ND 45 mg/Kg 4/20/20()8 

4,6-Dinltro-2-methylphenol ND 75 mg/Kg 4/20/2008 

2,4-Dinitrophenol ND 75 mg/Kg 4/20/2008 

2,4-Dinitrotoluene NO 75 mg!Kg 4/20/20()8 

2,6-Din ilrololuene NO 75 mg/Kg 4120/2008 

Fluornnthene NO 38 mg/Kg 4120/2008 

Fluorene 44 30 mg/Kg 4120/2006 

Hexachlorobenzene NO 30 mg/Kg 4/20/2008 

Hexachlorobutadiene NO 30 mg/Kg 4120/2008 

Hexachlorocyclopentadiene NO 30 mg/Kg 4/20/2008 

Hexachloroethane ND 30 mg/Kg 4/2012008 

lndeno(1,2 ,3-cd)pyrene ND 38 mgtKg 4!2012008 

lsophorona ND 75 mg/Kg 412012008 

2-Methylnaphthalene 190 36 mg/Kg 4/2012008 

2-Methylphenol NO 75 mg/Kg 412012008 

3+4-Methylphenol ND 30 mg/Kg 4/20/2008 

N-Nitrosodl-n-propylamine ND 30 mg/Kg 4/20/2008 

N-Nitrosodiphenylamine NO 30 mg/Kg 4/2012008 

Naphthalene 44 30 mg/Kg 4120/2008 

2-Nitroaniline NO 30 mg/Kg 4120/2008 

3-N\troanlline NO 30 mg/Kg 4120/2008 

4-Nitroaniline NO 36 mg/Kg 4120/2008 

Nitrobenzene ND 75 mg/Kg 4/20/2008 

2-Nitrophenol NO 30 mg/Kg 4/2012008 

4-Nitrophenol ND :;a mg/Kg 4120/2008 

Pentachlomphenol NO 50 mg/Kg 4120/200$ 

Phenanthrene 210 30 mg/KQ 412012008 

·- ----··- ---------------· ----·---
Qualifiers: Value c:xceccls Maximum Contaminant Level B Analyte detected in the R!>ocieted Method Blank 

£ Value above quantitation range l! Holding limes for preparation or amtlysis C)tceeded 

Analyte detected below quantitation limits MCL Maximum Contaminant level 

ND Not Detected at !be Reporting Limil RL Reporting Limit 

s Spike recovery outside qccepted recovery limils 
Page 114 of J28 
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Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 

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

CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2-4-SS 

LabOrdet·: 080413& Collection Date: 4/9/2008 10:25:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411112008 

Lab ID: 0804138-33 Matrix: SOIL 

-------- ·----·· 

Analyses Result PQJ. .. Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phemol ND ~0 mgiKg 4/20/2000 

Pyrone ND 30 mgfKg 4/20/2008 

Pyridine NO 75 mgll(g 4/20/2008 

1,2,4-Trichll)robenzene ND 30 mg/Kg 4120/2008 

2,4,5-Trlchlorophenol ND 30 mg/Kg 4/20/2006 

2,4,6-Trlchlorophenol ND 30 mgll(g 4120/2008 

Surr: 2,4,6-Tribromophenol 35.8 35.5-141 %REC 4120/2008 

Surr: 2-Fiuorobiphenyl 46.5 30.4-128 %REC 412012008 

Surr: 2·fluorophenol 82.3 28.1-129 %REC 4/20/2008 

Surr: 4-Terphenyl-<114 61.5 34.6-151 %REG 4/20/2008 

Surr: Ni!robenzene-d5 77.2 26.5-122 %REC 4/20/2008 

Surr: Phenol-d5 66.5 37.6-118 %REC 4120/20()8 

EPA METHOD B:ZSDB: VOLATILES Analyst: BOH 

Ben.:ene NO 0.50 mg!Kg 10 4f20/200B 10:32:02 AM 

Toluene 1.6 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 

Ethylbenzene 0.58 0.50 mgtKg 10 412012008 10:32:02 AM 

Me!hyl tert·butyl ether (MTBE) ND 0.50 mg/Kg 10 4120/2008 10:32:02 AM 

1 ,2,4-Trimethylbenz:ene 4.1 0.50 mg/Kg 10 4120/2008 1 0:32:02 AM 

1 ,3,5-Trimethylbenzene 0.72 0.50 mg/Kg 10 4/2012008 10:32:02 AM 

1,2-Dichloroethane (EDC) ND 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 

1,2-Dlbromoethane (EDB) ND 0.50 mg/Kg 10 4/2012008 10:32:{l2 AM 

Naphthalene 5.4 1.0 mg!Kg 10 4120/200810:32:02 AM 

1-Methylnaphthalene 24 :to mg/Kg 10 412012006 10:32:02 AM 

2-Methylnaphthalene 30 2.0 mg!Kg 10 4120/200810:32:02 AM 

Acetone ND 7.5 mg/Kg 10 4/20/2006 10:32:02 AM 

Bromooenzene NO 0.50 mg/Kg 10 4120/2008 10:32:02 AM 

Sromodicl'lloromelha ne ND 0.50 mg!Kg 10 4/20/2008 10:32:02 AM 

Bromoform NO 0.50 mgfKg 10 412012008 10:32:02 AM 

Bromomet!Jane ND 1.0 mg/Kg 10 412012008 1 0:32:02 AM 

2·Butanone ND 5.0 mg/Kg 10 4/20/200810:32:02 AM 

Carbon di5ulfido ND 50 mgiKg 10 4/20/2006 10:32:02 AM 

Carbon tetrachloride ND 1.0 mg/Kg 10 4/20/2008 10:32:02 AM 

Chlorobenzene NO 0.50 mg/Kg 10 4120/2008 10:32:02 AM 

Chloroethane ND 1.0 mg/Kg 10 412012008 10:32 02 AM 

Chloroform NO 0.50 mgiKg 10 4120/2008 10:32:02AM 

Chlorome1hane ND 0.50 mg/Kg 10 4120/200810:32:02 AM 

2-Chlorotoluene ND 0.50 mg/Kg 10 4120/2008 10:32:0.2 AM 

4-Chlorotolueno NO 0.50 mg/Kg 10 4120/2008 10:32:02 AM 

cis-1,2-DCE NO 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 

cis·1 ,3-DichtoroJ')ropene NO 0.50 mg/Kg 10 4/l0/2008 10:32:02 AM 

1,2-Dibromo·3-chloropropane ND 1.0 mg!Kg 10 4120/2008 10;3:l:02 AM 

--- --~-··-- ···-·-----··- -~· ···--------·· 
Qualifiers: • Value exceed! Mnximum Conlamin~nt Level 

E Value above quantilntion rnnge 

Analyte detected below quBntitationlimils 

ND Not Detected 111 the Reporting Umit 

S Spike recovery oullide accepted recov~ry limits 

116 

B Analyte detected in the lll!Socia1ed Method Blank 

H Holding times for prepll!ation or analysis ~ceeded 

MCL Mtudmum Contamiuant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-- ----····--- -----·~· 

CLIENT: Western Refining Southwest, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lnb ID: 0804138-33 
·-··----··-· ... ' 

Analyses Result 

EPA METHOD 826DB: VOLATILES 
Dibromochloromethane NO 

Dibromomethane NO 

1,2-Dichlorobenzene NO 
1 ,3-Dichlorobem:ene NO 
1 ,4-Dlch!orobenz.ene NO 

Dichlorodilluoromethane NO 
1,1-Dichloroelhane ND 

1,1-0ichloroethena NO 
1 ,2-Dichloropropane ND 

1,3-Dichloropropane ND 
2,2-Dichloropropane NO 

1,1-Dichloroprope ne NO 

Haxachlorobu!adiene ND 

2-Hexanone NO 
lsopropylbenzene ND 

4-lsopropyltoluene NO 
4-Methyl-2-pentenooe ND 

Methylene chloride NO 

n-Butylbenzene 1.1 

n-Propylbenzene ND 

sec-Butylbenzene NO 
Styrene NO 
tert-Butylbenzene ND 
1,1,1 ,2· Tetrachloroethane NO 

1, 1,2,2-T~;~trachloroethane ND 
Tetrachloroethane (PCE) ND 
trans-1 ,2-DCE NO 
trans-1, 3-Dichloropr~pene ND 
1,2,3-Trlchlorobanzene ND 
1 ,2,4-Trichlorobenzene ND 

1, 1.1-Trichloroalha ne ND 
1, 1,2-Trichtoroethane ND 
Trichloroethane {TCE) NO 
Trlchlorofluoromethane ND 
1,2,3-Trichloropropane NO 
Vinyl chloride NO 
Xylenes, Total 4.0 

Surr: 1,2-0ichloroethane-d4 97.1 

Surr. 4-Bromofluorownzene 81.3 

Surr. Dibromofluorornethane 93.9 

Surr: Toluene-dB 101 

-----····"---· 
Qualifiers: * Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

Aflalyte detected below qt~antitationlimits 

NO Not Detected al the Reporting Limit 

Client Sample ID: AL2-4-SS 

Collection Date: 4/9/200& 10:25:00 AM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

Analyst: BOH 

0.50 mgtKg 11) 4120/2008 1 0:32:02 AM 

1.0 mg/Kg 10 4/20/200810:32:02 AM 

0.50 mg/l<g 10 4/20/2008 10:32:02 AM 

0.50 mgiKg 10 412012008 10:32:02 AM 

0.50 mgiKg 10 412012008 1 0:32:02 AM 

0.50 mg:IKg 10 4/20/2008 10:32:02 AM 

1.0 mg/Kg 10 4120/2008 10:3i02 AM 

0.50 mgiKg 10 4120/200810:32:02 AM 

0.50 mg!Kg 10 4120/2008 1 0:32:02 AM 

0.50 mg/Kg 10 4/20/2006 10:32:02 AM 

1.0 mgll<g 10 4/2012008 10:32:02 AM 

1.0 mgl1<g 10 4/20/2008 1 0;32:02 AM 

1.0 mg/Kg 10 4/2012{)08 1 0:32:02 AM 

5.0 mg/Kg 10 4/2012008 1 0:32:02 AM 

0.50 mg/Kg 10 4/2012008 1 0;32:02 AM 

0.50 mg/Kg 10 4/20/2008 10:32:02 AM 

5.0 mg/Kg 10 4/2012008 10:32:02 AM 

1.5 mg/Kg 10 4/20/200810:32:02 AM 

0.50 mgtKg 10 412012008 10:32:02 AM 

0.50 mg!l<g 10 4f20/2006 10;32:02 AM 

0.50 mg/Kg 10 4/20/2008 10:32:02 foM 
0.50 mgt Kg 10 4/20/200810:32:02 AM 

0.50 mgJKg 10 4120t2006 10:32:02 AM 

0.50 mg/Kg 10 412012008 10:32:02 AM 

0.50 mg/Kg 10 4/20/2008 10:32:02 AM 

0.50 mgiKg 10 41:20/2008 10:32:02 AM 

0.50 mg/Kg 10 4120/2008 10:32:02 AM 

0.60 mg!Kg 10 4120/2008 10:32:02 AM 

1.0 mgll<g 10 412012008 10:32:02 AM 

0.50 mg/Kg 10 4/20/2008 1 0:32:02 AM 

0.50 mg/Kg 10 4/20/200810:32:02 AM 

0.50 mg/Kg 10 412012006 10:32:02 AM 

0.50 mg/Kg 10 4/2012008 10:32:02 AM 

0.50 mg!Kg 10 4/2012008 10:32:02 AM 

f .0 mg!Kg 10 4/20/2008 1 0:32:02 AM 

0.50 mgfKg 10 4/20/2008 10:32:02 AM 

1.0 mg/Kg 10 4/20/2006 10:32;02 AM 

68.7-122 %REC 10 4/20!2008 10:32:02 AM 

79.3-126 %REG 10 4/2012006 10:32:02 AM 

64.4-119 %REC 10 412012008 10:32:02 AM 
66.5-121 %REC 10 4120/2008 10:32:02 AM 

·--·----------------------
D Analyte detected in tile associated Method Bl~nk 

H Holding times for preparntion or an Illy! is e~cecdcd 

MCL Maximum ContAminant ~vel 

RL Reporting Limit 

S Spike recovery outside accepted recovery lil'llils 
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Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 
.... ···-----·-·--·--·-

CLIENT: Western Refining Southwest. Gallup Client Sample ID: AL2-5-SS 

Lab Order: 0804138 Collection Date: 4/912008 9:40:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/ll/2008 

Lab JD: 0804138-34 Matrix: SOIL 
.. --~- ............ ___ ,._ 

Analyses Result PQL Qual Units DF J)ate Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst; SCC 
Diesel Range Organics (ORO) 370000 5000 mg/Kg 50 4118/2008 8:53:46 PM 

Motor on Range Organics {MRO) ND 25000 mg/Kg 50 4/18/2008 8:53:46 PM 

Surr:ONOP 0 61.7-135 s %REC 50 4/18/2008 6:53:46 PM 

EPA METHOD 8D15B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) 430 250 mg/Kg 50 4118/2008 2:38:25 AM 

Surr: BJ!B 118 84-138 %REC 50 4/18/2008 2:38:25 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 
Mercury 6.8 1.6 mg/Kg 50 4128/2008 3:32:20 PM 

EPA METHOD 601 OB: SOIL METALS Analyst: NMO 
Arsenic 4.6 2.5 mg/Kg 4/2312008 B :42:15 AM 

Barium 310 1.0 mg/Kg 10 4/2312008 10:01:45 AM 

Cadmium 0_31 0.10 mg/Kg 1 4/2312008 8:42:15 AM 

Chromium 12 0.30 mgiK£1 4/23/2008 6:42:15 AM 

Lead 16 0.25 mg/Kg 1 4/28/2008 10:13:57 AM 
Selenium NO 25 mg!Kg 10 4/2312008 10:01 :45 AM 

Silver ND 0.25 mg!Kg 4/28/200810:13:57 AM 

EPA METHOD 827DC: SEMJVOLATILES Analyst: JDC 
Acenaphtl1ene NO 30 mg/Kg 4/20/2008 

Acenaphthylene NO 30 mg/Kg 4120/2008 
Aniline ND 30 mgfKg 4/20/2008 

Anthracene NO 30 mg/Kg 4/20/2008 

Azobenzene NO 30 mg/Kg .1 412012006 

Benz(a)anthracene NO 3() mg/Kg 1 4/2012006 
Benzo(a)pyrene NO 30 mgiKg 4120/2008 

Benzo(b)ftuoranthene NO 30 mg/Kg 4120/2008 
Benzo(g,h,l)perylene ND 75 mg/Kg 4120/2008 
Benzo(k)fluoranlhene NO 30 mg/Kg 4120/2009 
Benzoic acid NO 50 mg/Kg 4/2012008 
Benzyl alcohe>l NO 30 mg/Kg 412012006 
Bis(2-chloroethoxy)methane ND 30 mgtKg 4/20/2008 

Bis(2-chloroelhyl)elher ND 30 mgtl<g 4120!2008 
Bis(2-chloroleopropyl}ether ND 30 mg/Kg 1 4/20!2008 

8is(2-elhylhexyl)phthal!lte NO 75 mg/Kg 1 4{20/2008 

4-Bromopheoyl phenyl ether NO 30 mg/Kg 4120/2008 
Butyl benzyl phthalate NO 30 mg/Kg 4/20/2008 

Carbazole NO 30 mg/Kg 4/20/2008 
4-Chlora-3-melhylphenol NO 75 mg/Kg 4/20/2008 
4-Chloroanfllne NO 75 mg/Kg 4/2012008 

···-·-----·· -·--·······--------·-- --------··--···-------------------------
Qnal!liers: • Value ex~ceds Maximum Contaminant Level B Analyte detected in the RSsociaterl Method Blank 

E Value above quentitation rRnge H Holding times for preparation or anRiysis exceeded 

J Analyte detected below quantitation limits MCL Maximum Contaminant Level 
ND Not Detected at the Reporting Limit 

S Spike ~1.-overy outside acceplod recovery limits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

---· ------ _ _:_:__.::::-:-:-:-- ·---:-:::==:-=======-:::=-_-·_··-·-_·· -=~---- "•· --·---
CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0&04138 

PrQjed: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-34 
---------------------------------------
Analyses 

EPA METHOD 8270C: SEMIVOLATILES 

2-Cl\Joronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

DI-n-butyl phthalate 

DJ-n-octyl phthalate 

Dibenz{a,h)anthracene 

Oibenzofuran 

1 ,2-0ichlorobenzene 

1 ,3-Dfchlorobenzene 

1 ,4-Dichlorobenzene 

3,3" -Dichlorobenzidine 

Dlethyl pllthalate 

Dimelllyl phthalate 

2,4-0ichlorophenol 

2.4-Dimethylphenol 

4,6-'olnitro-2-methylphenol 

2,4-0initrophenol 

2 ,4-Dlnltrotoluene 

2,6-Dinltrotoluene 

Fluoranthene 

Fluorene 

He)(achlorobenz.ene 

Hexachtorobutadiene 

Hexachlorocyclopentadiene 

Hexac:hloroethane 

lndeno(1,2,3-cd)pyrane 

lsophorone 

2-Me!hylnaphthelene 

2-Me!hylphenol 

3+4-Methylphenot 

N-Nitrosodi-n-propylamine 

N-Nitrosodlphenytamine 

Naphthalene 

2-Nitroanlllne 

3-Nitroanlllne 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4·Nitrophenol 

Pentachlorophenol 

Phonanthrene 

Result 

ND 
NO 
NO 
ND 
ND 
NO 

NO 

NO 
NO 
ND 
NO 

ND 

ND 
NO 
NO 

NO 
NO 
NO 

NO 
ND 
NO 
70 

NO 

ND 

NO 
ND 
NO 
ND 

550 
NO 
ND 
ND 
NO 
85 

NO 

NO 
NO 
ND 

ND 
NO 

ND 
250 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Value above quantillttion range 

J Attalyte detecll:d be.low quantitation limits 

ND Not De-tected at the Reporting Limit 

S Spike recovery outside t~ocepted recovery limit! 

Client Sample ID: AL2-5-SS 

Colledion Date: 4/9/2008 9:40:00 AM 

Date Received: 4/1 J/200& 
Matrix: SOIL 

--·------------------------
PQL Qual Unlts DF Date Analyzed 

38 

30 
30 
30 
75 

30 
30 

30 

30 
30 
30 

38 

30 
30 
30 

45 

75 

75 

75 

75 

38 
30 

30 

30 

30 
30 

38 
75 
36 
75 
30 
30 

30 

30 
30 

30 

38 

75 

30 

30 

50 

30 

119 

mg/Kg 

mgJKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/KQ 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

m~IKg 

mgfKg 
mgiKg 
mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 
mgiKg 

mgt Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

1 

1 

1 
1 

1 

1 

Analyst: JDC 
412012008 

4/20/2008 
4/2012008 

412012008 

4/20/2008 

4/20/2008 

4/20/2008 

412012008 

4/20/2006 

4120/2008 

412012006 

4/20{2008 

412012008 

4/20/2008 

4120/2008 

4/20/2008 

412012008 

4/2012008 

4/20/2008 

4/20/2008 

4/20/2008 

4/2012006 

412012008 

4120/2006 

4120/2008 
4/20/2008 

4/20/2008 

4120/2008 

412012008 

4/20/2008 

4/2012008 

4120/2008 

4/20!2{)08 

4/2012006 

4/20/2008 

4/20/2008 

4/20/2008 

4/20/2008 

4120/2008 

4/2012008 

4120/2008 

4/20/2008 

B Ana.Jytc detected in the associated Melhod Blaok 

H Holding times for prep&rotion or analysis exceeded 

MCL MIP:imum Contaminant Level 

RL Reportir•g Limit 
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II 

Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 
------------------- ... ·---------~·-·--.. -···--·- .. ---· 
CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2·5·SS 
Lab Order: 0804138 Collection Date: 4/9/2008 9:40:00 AM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 411 JJioos 
Lab ID: 0804138-34 Matrix: SOIL 

Analyses Result PQL Qual Unit! DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Phenol ND 30 mg/Kg 4/2012008 
Pyrena 36 30 mgiKg 1 412012006 
Pyridine NO 75 mg/Kg , 4/2012008 
1 ,2,4-Trichlorobenzene NO 30 mg!Kg 1 4120/2008 
2,4,5-Trichlorophenol NO 30 mg/Kg 4/20/2008 
2,4 ,6· Trichlorophenol NO 30 mgiKg 4120/2008 

Surr: 2,4,13-Tribromophenol 12.3 35.5-141 s %REC 4(20/2008 
Sure: 2-Fiuorol)iphenyl 36.4 30.4-128 %REC 1 4/2012008 
Surr: 2-Fiuorophenol 81.9 28.1-129 %REC 4120/2008 
Surr: 4-Terphenyl-d14 84.8 34.6·151 %REC 4120/2008 
Surr; Nilrobenzene-d5 84.2 26.5-122 %REC 4120/2008 
Surr: Phenol-d5 59.7 37.6-118 %REC 4/20/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 
Benzene 2.3 0.50 mg/Kg 10 4/2,01200811:07:25AM 
Toluene 1B 0.50 m(J!Kg 10 412012008 11 :07:25 AM 
Ethy!benzene 6.4 0.50 mg/Kg 10 4/20/2008 11:07:25 AM 
Methyl tert-butyl ether (MTBE) NO 0.50 mg/Kg 10 4/20/2006 11:07:25 AM 
1 ,2,4-Trimethylbenzene 17 0.50 mg/Kg 10 4/20/2008 11:07:25 AM 
1 ,3,5-Trimethylbenzene 5.6 0.50 mg/Kg 10 412012008 11:07:25 AM 
1,2-0ichloroethane (EOC) ND 0.50 mgtKg 10 4/20/200811:07:25 AM 
1,2-Dibromoethane (EDB) ND 0.50 mgiKg 10 4/2012008 11:07:25 AM 
Naphthalene 15 1.0 mg/Kg 10 412012008 11:07:25 AM 
1-Methylnaphtharene 43 2.0 mg/Kg 10 4120/200811:07:25 AM 
2-Methylnaphthalene 35 4.0 mg/Kg 20 4/2112008 1 :'18:32 PM 
Acetone ND 7.5 mgJKg 10 4120!2008 11:07:25 AM 
Bromobam:ene NO 0.50 mgJKg 10 4/20!2008 11:07:25 AM 
Bromodiclltorornethane ND 0.50 mg/Kg 10 4120/2008 11:07:25 AM 
Bromoform NO 0.50 mg/Kg HI 4/2012008 11:07:25 AM 
8 romometha ne NO 1.0 mg/Kg 10 412012006 11:07:25 AM 
2-Butanone NO 5.0 mg/Kg 10 412012008 11 :07:25 AM 
Carbon disulfide NO 5.0 mg/Kg 10 4120/2008 11:07:25 AM 
Carbon letrachloride ND 1.0 mg/Kg 10 4120/2006 11 :07:25 AM 
Chlorobenzene NO 0.50 mg/Kg 10 4/20/2008 1 1 :07:25AM 
Chloroethane ND 1.0 mgiKg 10 4/20/2008 11 :07:25 AM 
Chloroform NO 0.50 mg/Kg 10 4120/2008 11:07:25 AM 
Chloromethane NO 0.50 mg/Kg 10 4120/2008 11:07:25 AM 
2-Chlorotolu!me ND 0.50 mg!Kg 10 4/20/2008 11 :07:25 AM 
4-Chlorotoluene NO 0.50 mgfKg 10 4120/2008 11:07:25 AM 
cis-1,2-DCE ND 0.50 mg!Kg 10 4/2012008 11:07:25 AM 
cis-1,3-D!chloropropane ND 0.50 mg/Kg 10 4/20/2008 11:07:25 AM 
1 ,2-Dibromo-3-chloropropane NO 1.0 mg/Kg 10 4/2012008 11:07:25 AM 

----------·-·--
Qualifiers: Value ~xceeds Ma~imum Cont~minant Level B Analyte detected in th; associated Method BIBnk 

c Value above qullntitntion range H Holding times fur preparation or analysis exceeded 
An~lyte detected below quantit6tion limits MCI. M~ximum Contaminant Level 

ND Not Detected Ill tlte Reporting L-imit RL Reporting Limit 

s Spike retovery outside ~~~:ceptcd recovery limits Page I l9 of128 
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Han Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 
. ... ___ ·-·:-:-_--==---------_______ , ____ --· ---=-=..:.....:===::. ::::-.. :-::: .. ::-::: .. =-=--::-:::-.. "7. •••• 

CLIENT: 
Lab Order: 

.Project: 

Western Refrning Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-34 

Analyses Result 

EPA METHOD 82GOB: VOLATILES 
Dibromochloromethane ND 

Dtbromomethane ND 

1 ,2-Dichlorobenzene ND 

1 ,3-Dichtoroben;o;ene ND 

1 ,4-Dichloroben;o;ene ND 
Olchrorodifluoromelhane NO 

1, 1-Dichloroethane ND 

1, 1-Dichloroetnene ND 

1 ,2-Dichloropropane ND 
1,3-Dichloropropane ND 

2,2-Dichloropropane ND 
1 ,1-Dicl'lloropropene NO 
Hexachlorobutadiene ND 
2-Hexanone NO 

lsopro!Jylbenzane 1.7 

4-lsopropyltoluene 1.1) 

4-Methyl-2-pentanone ND 

Methylene chloride ND 

n-Butylbenzene 3.4 

n-Propylbenzene 3.0 

seo-Butylbenzene 2.0 

Styrene NO 

tert-Butytbem:ene NO 
1, 1;1,2-Tetrachloroethane NO 
1 ,1 ,2,2-Tetrachloroethane NO 
Tellachlotoetllene (PCE) ND 

trens-1 ,2-0CE ND 

trans-1, 3-Dichloroprope ne ND 
1 ,2,3-Trichlorobenzene ND 
1,2,4-Trichlorobenzene NO 
1, 1,1-Trichloroethane ND 

1,1 ,2-Triohloroelhane NO 
Trlchloroethene (TCE) NO 
Trichlorolluoromethane ND 

1 ,2,3-Trichloropropane ND 

Vinyl chloride NO 
Xylenes, Total 3~ 

Surr: 1 ,2-Dichloroethane-d4 95.2 

Surr: 4-Bromofluorooenz:ene 83.7 

Surr: Dibromofluoromelhane 98.5 

Surr: Toluene-d8 94.7 

···------·- - .. ·--·-------·-·-
Qualifiers: • Value e~~:ceeds MIIXimum Contaminant Level 

E Value above quantitation range 

J Anolyte detected below quantiation limits 

ND Not Detected at the Reponing Limit 

PQL 

0.50 

1.0 

0.50 

0.50 

050 

0.50 

1.0 

0.60 

0.50 

0.50 

1.0 

1.0 

1.0 

5.0 

0.50 

050 

5.0 

1.5 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 
1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 
0.50 

1.0 

68.7-122 

79.3-126 

64.4-119 
86 5-121 

s Spike recovery outside accepted recovery I imits 

121 

Client Sample ID: AL2-5-SS 

Collection Date: 4/9/2008 9:40:00 AM 

Date Received: 4/1112008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: BOl-l 
mg/Kg 10 4120/2006 11 :07:25AM 

mg/Kg 10 4/20/2008 11:07:25 AM 

mg/Kg 10 4/20/2008 11 :07:26AM 

mg/Kg 10 4/20/2008 11 :07:25AM 

mg!Kg 10 4/20/2008 t 1 :07:25 AM 

mg/Kg 10 4/20/2008 11 :07:25AM 

mg/Kg 10 4120/2008 11 :07:25AM 

mg/Kg 10 4/20/2008 11 :07::?5 AM 

mg/Kg 10 4/20/2008 11 :07:25 AM 

mg/Kg 10 412012008 11 :07:25AM 

mgfKg 10 4120/2006 11 :07:25 AM 

mgfKg 10 4120/2008 11:07:25 AM 

mg/Kg 10 4120/2006 11:07:25 AM 

mg/Kg 10 4/20/2009 11 :07:25AM 

mg/Kg 10 4/20/2008 11:07:25 AM 

mg/Kg 10 4/20/2008 11:07:25 AM 

mg/Kg 10 4/2012008 11 :07:25 AM 

mgiKg 10 4/2012008 11 :07:25AM 

mg/Kg 10 4/20/2008 11:07:25 AM 

mg/Kg 10 4/20/2008 11:07:25 AM 

mg/Kg 10 4/20/200811:07:25 AM 

mgfKg 10 412012008 11 :07:25 Al\ll 

mg/Kg 10 412012008 11:07:25 AM 

mg/Kg 10 4120f2008 11 :07:25 AM 

mg/Kg 10 412012008 11:07:25 AM 

mg/Kg 10 4/20/200811:07:25AM 

mg/Kg 10 4/20/2008 11:07:25AM 

mg!Kg 10 4120/2008 11 :07:25AM 

mg/Kg 10 4120/2006 11:07:25 AM 

mgtKg 10 4/2012008 11:07:25 AM 

mg/Kg 10 412012008 11:07:25 AM 

mg/Kg 10 412012008 11:07:25 AM 

mg/Kg 10 4120/2008 11 :07:25 AM 

mg/Kg 10 4/20/2008 11:07:25 AM 

mg/Kg 10 412012008 11 :07:25AM 

mgrKg 10 4120/2008 11 :07:25 AM 

mg/Kg 10 4/20/2008 11:07:25 AM 

%REC 10 4/20/2008 11 :07:25 AM 

%REC 10 4/20/200811:07:25AM 

%REC 10 4/20/2008 i 1:07:25 AM 

%REC 10 4/20/2008 11 :07:25 AM 

e Anafytc detected in the assooiatl:'d M~thod Blank 

H Holding times for prepera!ion or enftlysis ex:ceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page 120 of 128 
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'I 

Hall Environmental Analysis J..~aboratory, Inc. Date: 29-Apr-08 

··-··-- --
CLIENT: Western Refining Southwest. Gallup Client Sample lD: EPI-1 

Lab Order: 0804138 Collection Date: 4/912008 6;25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

LablD: 0804138-35 Matrix: SOIL 
-··-------·---

Analyses Result PQL Qual Units DF Dnte Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: sec 
Diesel Range Organics (DRO) 200000 5000 mg/Kg 50 4/18/2008 10:34:50 PM 

Motor Oil Range Organics (MRO) ND 25000 mg/Kg 50 41161200810:34:50 PM 

Surr: DNOP 0 61,7-135 s %REC 50 4/1812008 10:34:50 PM 

EPA METHOD 8015B: GASOLINE RANGE Analyst: NSB 
Gasoline Range Organics (GRO) NO 100 mgiKg 20 4/1912008 7:24:11 AM 

Surr: BFB 98.1 a4-138 %REC 20 4119/2008 7:24:11 AM 

EPA METHOD 7471: MERCURY Analyst SNV 

Mercury 6.6 1.6 mg/Kg 50 41281200~ 3:35:31 PM 

EPA METHOD 6010B: SOIL METALS Analyst NMO 
Arsenic 5.4 2.5 mg/Kg 4!2312008 8:44:55 AM 
Barium 400 1.0 mg/Kg 10 4123/2008 10:04:24 AM 

Cadmium 0.45 0.10 mg/Kg 1 4/23!2008 8:44:55 AM 
Chromium 9.7 0.30 mg/Kg 4/2312008 8:44:55 AM 
Lead 16 0.25 mg/Kg 1 41.2812008 10:16:29 AM 
Selenium ND 25 mg/Kg 10 412312008 10:04:24 AM 

Silver ND 0.25 mg/Kg 4/281200810:16:29 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Acenaphthe ne NO 30 mg/Kg 4/20/2008 

Acenaphlhylane ND 30 mg/Kg 4/2()12008 
Aniline ND 30 mgiKg 4/20/2008 
Anthracene ND 30 mg/Kg 4/20/2008 

Azobenzene NO 30 mg/Kg 4/20/2008 
Benz(a)anthracene ND 30 mg/Kg 4/20/2008 
Benzo(a}pyrene NO 30 mg/Kg 4/20/2008 
6en1.o(b)f!uoran!hene NO 30 mg/Kg 4/20/200B 
Ben:w(g,h,l)perylane NO 75 mg/Kg 4/2()/2008 
Benzo(k)fluoranthene NO 30 mg/Kg 4/2012008 
Benzoic acid ND 50 mg/Kg 4/20/2008 
Benzyl alcohol ND 30 mgn<g 4120!2008 
Bis(2·chloroe!h0xy)me1hane NO 30 mg/Kg 412012008 
Bis(2·chloroethyl)ether ND 30 mg/Kg 4120/200B 

Bls(2-chloroisopropyl)ether ND 30 mg/Kg 4120/2008 
Bls(2·ethylhexyl)phthalate NO 75 mg/Kg 4/20/200!'1 
4-Bromophenyl phenyl ether ND 30 mg/Kg 4/2012006 
Butyl benzyl phthalate ND 30 m9fKg 4/20/2008 
Caroazole ND 30 mg/Kg 4120/2008 
4·Chloro-3-methylphenol ND 75 mg/Kg 4120/2008 
4-ChloroenlUne NO 75 mg/Kg 4/20/2008 

Qualifiers: Value Cl(etcds Maximum Contaminant Level D Analyte detected in the ass(J<;ill.ted Method Blank 

E Vulue above quantitation range H Holding times for preparation or analysis clCceed~d 
Analyte detected b~ow quantilation limits MCL Maximum Contamina11t Level 

ND Not Detected at the Reponing Limit RL Reporting Limil 
s Spike recovery outside accepted recovery limits Page 121 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--·--··-·· . . ... 

CLIENT: 

Lab Order: 

Western Rcfming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0&04138-35 
---··--···-

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene NO 

2-Chloropher~ol NO 

4-Chlorophenyl phenyl ether ND 

Chrysene 45 

Oi-n-butyl phltlalate ND 

Dl-n-octyl phthalate NO 

Dibenz(a,h)anthracene NO 

Dibenzofuran ND 

1 ,2-Dichlorobenzene NO 

1 ,3-0ichlorobenzene NO 

1 ,4-Dichlombenzene ND 

3,3'-Dichlorobenzldlne NO 

Diethyl phthalate NO 

Dimethyl phthalate ND 

2,4-0ichlorophenol ND 

2,4-I;Hmethylphenol ND 

4,6-Dinitro-2-methylphenol NO 
2,4-Dinitrophenot ND 

2,4-Dinitrotoluene ND 

2,6·Dlnilrotoluene NO 

Fluoranthene ND 

Fluorene 53 
Hexachlorob€mzene 

Hexachlorr;~butadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

tndeno{1 ,2,3-cd)pyrene 

l~;ophun:me 

2-Methylnaphthalene 

2-Melhylphenof 

3+4-Me!hylphenol 

N-Nitrosodi-n-propylamlne 

N-Nilrosodlphenylamine 

Naphthalena 

2-Nitroaniline 

3-NHroanlllne 

4-Ni!roaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

ND 

ND 

ND 

ND 
NO 
NO 

370 
NO 
53 

ND 

NO 
31 

ND 
ND 
Nt:l 
NO 
ND 

NO 
ND 
330 

Qualifier·s: Value exceeds Maximum Contaminallt Level 

E V~luc ui>ove quantitalion range: 

Anal)'le detected below qoantitation limits 

ND Not D~tected Rt the Repottmg Limit 

S Spike recovery outside accepted r«:overy limits 

='-'--====::;===-------·· ------

Client Sample lD: EPI-1 

Collection Date: 4/9/2008 6:25:00 PM 

Date Received: 411112008 
Matrix: SOIL 

PQL Qual Units 

38 mg/Kg 

30 mgfKg 

30 mg/Kg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

45 mg/Kg 

75 mg/Kg 

75 mg/Kg 

75 mg/Kg 

75 mg/l<g 

38 mg/Kg 

30 mg/Kg 

30 

30 
30 

30 
38 
'75 

38 

75 
30 

30 

30 

30 
30 

30 
38 
75 

30 

30 

50 
30 

mgiKg 

mgiKg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 
mg/Kg 

mg/Kg 

mgfKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 
mgiKg 

mgiKg 

DF Date Analyzed 

Analyst: JDC 
4/20/2008 
4/20/2008 

4/2012008 

4/20/2008 

4/20/2008 

4/20/2008 

4/20/2008 

4/2012008 

4/20/2008 

4120/2008 

4/20/2008 

4/20/2008 
4/2012008 

4/2012008 
412012008 

4/20/2008 

4/20/2006 

4/20/2006 

412012008 

4120/2008 

4/2012008 

4/20!2008 
4120/2008 

4120/2008 

4120/2008 

4/20/2006 

4/20/2008 
4/2012008 

4/20/2008 

4/20/2008 

4/20!2008 

4/2012008 

4/2012008 

4!20/2Cl08 
4/2012008 

4/2012008 

4/2012008 

412012008 

4120/2008 
4/20/2006 

412012008 
4/20/2008 

B Analyte detected in the associated Method Blank 

H Holding: times for preparation or Blla!ysis exceeded 

MCL Ma;~~:irnum Contuminan! lev~l 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

·-·--·--
CLIENT: Westem Refining Southwest, Gallup Client Sample m: EPl-1 

Lab Order: 0804138 Collection Date: 4/9/2008 6:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 41llfl008 

Lab ID: 0804138-35 MatriJC: SOIL 

Analyses Result PQL Qual Units DF Date Analyud 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol NO 30 mg/Kg 4120/2008 

Pyrena 47 30 mgtl<g 412012008 

Pyridine ND 75 mg/Kg 4/20/2008 

1 ,2,4-Trichlorobenzene NO 30 mg!Kg 4/20/2008 

2,4,5-Trichlorophenot NO 30 mg!Kg 4/20/2008 

2,4,6-Trichlorophenol ND 30 mgiKg 4120/2008 

Surr: 2,4,6-Tribromophenol 28.9 35.5-141 s %REC 4120/2008 

Surr: 2-Fiuorobiphenyl 66.1 30.4-128 %REC 4/20/2008 

Surr: 2-Fiuorophenoi 104 28.1-129 %REC <t/2012008 

Surr: 4·Terphenyl-d14 127 34.6-151 %REC 4/20/2008 

Surr: Nilrobenzene-d5 86.0 26.5-122 %REC 4/20/2008 

Surr: Phenol-d5 75.6 37.6-118 %REC 4/20/2008 

EPA METHOD 82608: VOLATILES Analyst BDH 

Banzene ND . 0.50 mgiK9 10 4/20/200811:43:12 AM 

Toluene 0.51 0.50 mg/Kg 10 4/20/200811:43:12 AM 

Ethylbenzene NO 0.50 mg/Kg 10 4120/200611:43:12 AM 

Methyl tert·butyl ether (MTBE) NO 0.50 mg/Kg 10 4/20/200811:43:12 AM 

1 ,2,4-Trimethylbenzene 1.5 0.50 mg/Kg 10 4/20/200811:43:12 AM 

1 ,3,5-Trimethylbenzene ND 0.50 mg!Kg 10 4120/2008 11:43:12 AM 

1 ,2-Dichloroelhane (EDC) NO 0.50 mg/Kg 10 4/20/2008 11:43:12 AM 

1 ,2-Dibromoethane (EDB) ND 0.50 mg/Kg 10 4/20/200811:43:12AM 

Naphthalene 2.6 1.0 mg/Kg 10 4/2012008 11:43:12 AM 

1-Methylnaphtha!ene 12 2.0 mgfKg 10 4/201200811:43:12AM 

2-Melhylnaphlhalene 16 2.0 mg/Kg 10 4120/2008 11 :43:12 AM 

Aostone ND 7.5 mgiKg 10 4/2012008 11 :43:12 AM 

Bromobanzena NO 0.50 mg/Kg 10 412012008 11:43:12 AM 

Bmmodichloromelhene NO 0.50 mg/Kg 10 4120/2008 11:43:12AM 

Bromoform ND 0.50 mg/Kg 10 4/2012008 11:43:12 AM 

Bromomethane NO 1.0 mg/Kg 10 41201200811:43:12 AM 

2-Butanone NO 5.0 mg/Kg 10 412012008 11 :43:12 AM 

Carbon disulfide NO 5.0 mg/Kg 10 4120f200611:43:12AM 

Caroon tetrachloride NO 1.0 mg/l<g 10 4120/2008 11 :43; 12 AM 

Ch!orobenzene NO 0.50 mg/Kg 10 4/20/2008 11:43:12 AM 

Chloroethane ND 1 0 mg/Kg 10 4/20/2008 11:43:12 AM 

Chloroform ND 0.50 mg/Kg 10 412012008 11:43:12 AM 

Chloromethane ND 0.50 mg/Kg 10 4/20/2008 11:43:12 AM 

2-Chlorotoluen~;~ ND 0.50 mg!Kg 10 4f20/200811:43:12 AM 

4-Chloroto\uene ND 0.50 mg/Kg 10 4/20/2008 11:43:12 AM 

cls-1 ,2·DCE ND 050 mg/Kg 10 412012008 11:43:12 AM 

cls-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4120/2008 11:43:12AM 

1 ,2-Dibromo-3-ctlloropropane ND 1.0 mg!Kg 10 4120/2008 11:43:12 AM 

-· .. - ··-
QuRiiflers: Value exceeds MIIXimum Con111minant Level B Analyte r\etected in the associated Method Blank 

E Value above quanlitation range H Holding times for prepamtion or analysis exceeded 

Analyte detected below qtlflntitation limits MCL Maximum Contaminant ~vel 

NO Not DeJected a! the Reporting Limit RL Rl'porting limit 

s Spike recovery outside 11ccepled recovery limits Page 123 of \28 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-------·----· ·---·-·· 
CLIENT: Western Refining Southwest, Gallup Client Sample JD: EPI-1 

Lab Order: 0804138 Collection Date: 4/9/2008 6:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID; 0804138-35 Matrix: SOIL 
--····· 

__ ., _____ _. ____ -·--------- ---------
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82609: VOLATILES Analyst BDH 
Dlbromochloromethane ND 0.50 mg/Kg 10 412012008 11 :43: 12 AM 

Dlbromomethane ND 1.0 mg/Kg 10 412012008 11:43:12 AM 

1,2-Dichlorobenzene NO 0.50 mgtKg 10 4/20/200811:43:12 AM 

1 ,3-Dichlorobanzene ND 0.50 mg/Kg 10 4/20/20~ 11 :43:12 AM 

1 ,4-Dichlorobenzene NO 0.50 mg/Kg 10 4120/2008 11:43:12 AM 

Dichlorodilluoromethane ND 0.50 mg/Kg 10 4/20/200811:43:12 AM 

1,1-Dichloroethane NO 1.0 mg/Kg 10 4/20/2008 11:43:12 AM 

1,1-Dichloroethene ND 0.50 mg/Kg 10 4/2012008 11 :43:12 AM 

1 ,2-Dichloropropane ND 0.50 mgiKg 10 4/20/200811:43:12 AM 

1 ,3-Dichloropropane NO 0.50 mg/Kg 10 4/20/2008 11:43:12 AM 

2,2-Dic:hloropropane ND 1.0 mg/Kg 10 4120/:ZOGS 11:43:12 AM 

1,1-Dichloropropene ND 1.0 mg/K~;~ 10 4/20/200811:43:12 AM 

Ht:!xachlorobutadlene NO 1.0 mg/Kg 10 4/2()/200811:43:12 AM 

2-Hexanone NO 5.0 mg/Kg 10 4/20/2006 11:43:12 AM 

liopropylbenzene NO 0.50 mg/Kg 10 4/20/200811:43:12 AM 

4-lsopropyltotuen& NO 0.50 mg!Kg 10 4/20/200811:43:12 AM 

4-Methyl-2-pantanone NO 5.0 mg/Kg 10 4/2012008 11:43:12 AM 

Methylel'le chlortde ND 1.5 mg/Kg 10 4/20/2008 11:43:12 AM 

n-Bulylbenzene NO 0.50 mgiKIJ 10 41201200811:43:12 AM 

n-Propylbenzane NO 0.50 mg/Kg 10 412012008 11 :43:12 AM 

se c-Butylbenzeoe NO 0.50 mg/Kg 10 4120/200811:43:12 AM 

Styrene NO 0.50 mg/Kg 10 4120/200811:43:12 AM 

tert-Butylbenzene NO 0.50 mg/Kg 10 4/20/2008 11 :43:12 AM 

1, 1,1 ,2-Tetrechloroelhane ND 0.50 mg!Kg 10 4/201200811:43:12 AM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/20!20D811:43:12AM 

Tetrachloroethene (PCE) ND 0.50 mg/Kg 10 412012008 11:43:12 AM 

traos-1 ,2-DCE ND 0.50 mg/Kg 10 4/20/200811:43:12 AM 

trans-1,3-Dichloropfopene ND 0.50 mg/Kg 10 412{)/2008 11:43:12 AM 

1 ,2,3-Trlchlorobenzene ND 1.0 mg/Kg 10 4120/2008 11 :43: 12 AM 

1,.2,4-Trichlorobenzene ND 0.50 mg/Kg 10 4/20/2008 11 :43:12 AM 

1 ,1.1-Trichloroethane ND 0.50 mg!Kg 10 4120/200811:43:12 AM 

1,1,2-Trichloroelhane NO 0.50 mgtKg 10 4/20/200811:43:12 AM 

Trichloroethene (TCE) ND 0.50 mg/Kg 10 4120/200611:43:12 AM 

Trichlorofluoromethane ND 0.50 mg/Kg 10 4120/200611:43:12 AM 

1 ,2,3-Trlchloropropane ND 1.0 mg/Kg 10 4120/2008 11 :43:12 AM 

Vinyl chloride ND 0.50 mgll<g 10 4120/2008 11:43:12 AM 

Xylen&s, Total ND 1.0 mg!Kg 10 4/20/2008 11 :43:12 AM 

Surr: 1,2-Dichloroethenet-d4 91.7 68 7-122 %REC 10 4/20/200011:43:12 AM 

Surr: 4-Bromolluombanzene 104 79.3-126 %REC 10 4/20/2008 11:43:12 AM 

Surr: Dibromofluoromelhane 96.5 64.4-119 %REC 10 41201200811:43:12 AM 

Surr: Toluene-de 96.7 86.5-121 %REC 10 4/20/2006 11 :43: 12 AM 

-------·--· ·---- ------------------ -·--- -
Qualifiers: Value exceeds Maxim urn Contaminant Level 

r: Value above quantitation range 

Anolyte detected below quantitationlimits 

ND Not Dl:tc~ted 111 the Reporting Limit 

S SJlike recovery out~icle Rccepted recovery limits 

125 

B Analyte detected in the assrn:iated Method filenk 

H Holding times for prep~ralion or analysis exceeded 

MCI. Maximum Contaminant L¢vcl 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr·OB 

====~====================~===== 
CLIENT: 

L11b Order: 
Western Refining Southwest, Gallup 
0804138 

Project: Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-36 

AnaJy~es Result 

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

Motor 011 Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

150000 

ND 
0 

Gasoline Range Organics (GRO) ND 

Surr: BFB 108 

EPA METHOD 7471: MERCURY 
M&rcury 4.4 

EPA METHOD 601GB: SOIL METALS 
Arsenic 17 

Barium 190 

Cadmium 0.58 

Chromium 24 

Lead 18 

Seleni1.1m NO 
Sillier ND 

EPA METHOD 8270C: SEMIVOLATILES 
Acenapl1thcne 
Aoenaphthylene 
Aniline 

Anthracene 
Azobenzene 

Benz(a)enthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Banzo(g,h,l)parylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bl&(2·chloroethoxy)metl1ene 
Bis(2·chloroethyl)elher 
B is(2-chJoro lsopropyr)ether 

Bis(2·ethyl hexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 
Carbazole 

4·Chloro·3-meth:ylphenol 

4-Chloroanlline 

NO 
ND 
NO 
ND 

ND 

ND 

NO 
NO 
ND 
ND 

ND 
NO 
ND 
ND 

ND 

NO 
ND 

ND 
ND 

NO 
ND 

Client Sample ID: EPl-2 

Collection Date: 4/9/2008 6;45:00 PM 

Date Received: 411112008 
Matrix: SOIL 

PQL Qual Units DF 

5000 

25000 

61.7·135 s 

100 

84-138 

1.6 

2.5 

1.0 

0.10 

0.30 
0.25 

25 

0.25 

30 

30 

30 
30 
30 

30 
30 

30 
75 

30 

50 

30 

30 
JO 
30 

75 

30 
30 

30 

75 

75 

mg!Kg 

mgll<g 

%REC 

mg/Kg 

"laREC 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgJKg 
mgtKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

50 

50 

50 

20 
20 

50 

1 

10 

1 

10 

Date Analyzed 

Analyst: SCC 
4/1 S/2008 11 :08:22 PM 

4/18/2008 11:08:22 PM 
4118/200811:08:22 PM 

Analyst: NSB 
4/19/2008 7:54:10 AM 

4119/2008 7:54:10 AM 

Analyst: SNV 
412812008 3:38:43 PM 

Analyst: NMO 
4/23/2008 8:47:38 AM 

4123/2008 10:08:45 AM 
412312008 8:47:38 AM 

4123/2008 8:47:38 AM 
4/28/200810:19:02 AM 
4/23/2006 10:08:46""" 

4/28/2008 10:19:02 AM 

Analyst: JDC 
4/20/2008 

412012008 
412012008 

4/20/2008 

4/20/2008 

4/20/2008 

4120/2008 

4/20/2008 

4/20/2008 

4/20/2008 

4/20/2008 

4/2012008 

4/20/2008 

412012008 

4/20/2008 

4120/2008 

4/20/2008 

412012008 
4/20/2008 

4120/2008 

412012008 

---------------- ··--·----···--·---------------·--·------
QuAlifiers: Value exceeds Maxinmm ConiBlninant Level B Analyte detected in the associated Method Blank 

E Value abov~ quantitation range H Holdh1g tim~s fo!))rep1!111tion or ~nalysis excccdetl 

J Allalyte detected below quantilation limits MCL Maximum Contaminant Level 

NO Not Detected at th~ Rcporling Limit 

S Spike recovery outside accepted recovery limits 

Rl.. Reporting Limit 
Page l25 of 128 
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Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 

.. -~----------· ---~--··-· -------·--··· ... --·---·--
CLIENT: Western Refining Southwest, Gallup Client Sample 10: EP 1-2 

Lab Order: 0804138 Collection Date: 4/9/2008 6:45:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-36 Matrix: SOIL 

Analyses Result PQL Qual Unit! DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

2-Ghforonaphthalene ND 38 mglKg 4/20/2008 

2-Chlorophenol NO 30 mgiKg 4/2012008 

4-Chlorophenyl phenyl ether NO 30 mg!Kg 4/20/2008 

Chrysene NO 30 m~g 4120/2()08 

Di-n-butyl phthalate ND 75 mg/Kg 412012008 

01-n-octyl phthalate ND 30 mg!Kg 4/2012008 

Dibenz(a,h)anthfacene NO 30 mg/Kg 4120/2008 

Dibanzofuran NO 30 mgfl<g 4/20/2008 

1 ,2-Dichlorobe nzene NO 30 mg/Kg 4/2012008 

1 ,3-0ichlorobenzene NO 30 mg/Kg 4/20/2008 

1.4-Dichlorobem:ena NO 30 mg/Kg 4/20/2008 

3,3' -Oichlorobenzidine NO 38 mg/Kg 4/20/2008 

Olethyl phlha~ate ND 30 mg/Kg 4/2012008 

Dimethyl phthalate ND 30 mg/Kg 41.2012008 

2.4-Dich!orophenol NO 30 mg/Kg 4/20/2008 

2,4-Dimethylphanol ND 45 mg/Kg 4/2012008 

4 ,6-Dlnltro-2-methylp he no I NO 75 mg/Kg 4/20/2008 

2,4-Dln itrophenol ND 75 mg/Kg 4/2012008 

2,4-Dinltrotoluene NO 75 mg/Kg 4/20/2008 

2,6-Dinilro!oJuene ND 75 mg/Kg 4/20/2008 

Fluoranthene NO 35 mgt Kg 4/20/2008 

Fluorene NO 30 mglKg 4/20/2008 

Hexachlorobenzana NO 30 mg/Kg 4/20{2008 

He)(achlorobutadiene NO 30 mg/Kg 4/20{2008 

Hexachlorocyclopentadiene ND 30 mg/Kg 4/20/2006 

Hexac:hloroethane ND 30 mg!Kg 4!20f2008 

Jndeno(1 ,2,3-ccl)pyrene NO 38 mg/Kg 4!2012008 

lsophorone ND 75 mg/Kg 4/2012Cl09 

2-Methylnaphthalene 58 :;18 mgiKg 4120/2008 

2-Methylphanol ND 75 mg/Kg 4/20/2008 

3+4-Methylphenol 34 30 mgiKg 4/2012008 

N-Nitrosodi-n-propylamine NO 30 mg/Kg 4!20/2008 

N-Nitrosodlphenylamine ND 30 mgtKg 4/20/2008 

Niiphthalena NO 30 mg/Kg 4/20/2008 

2-Nitroanlline NO 30 mgtKg 4/2012008 

3-Nilroanlline NO 30 mg/Kg 4/20/2006 

4-Nitroaniline ND 38 mg/Kg 412012008 

Nilrubenzene NO 75 mg/Kg 4/20/2008 

2-Nitrophenol NO 30 mgfl<g 4/20/2008 

4-Nitrophenol ND 30 mg!Kg 1 4/20/2008 

Pentachlorophenol NO 50 mg/Kg 1 4/2012008 

Phenanthrene 71 30 mg/Kg 4/20/2008 

--···------------------------·-· ---.-----------------
Qualifien: Value exceeds Maximmn ContamiMn! Level 

E Value above quantitation range 

J Analyte detected belr>w quantitation limits 

NO Not Detected a1 the Repr>rting Limit 

S Spike recovery outside ~ca:pted recovery limits 

1.?.7 

B Analyte detected in the associated Method Blank 

II Holding times for preparation or an•lysis exc=decl 

MCL Maximum Contaminant Level 

RL Repr>rting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- ---··· 
CLIENT: Western Refming Southwest, Gallup Client Sample ID: EP 1-2 
Lab Order: 0804138 Collection Date: 4/9/2008 6:45:00 PM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1!12008 
Lab ID: 0804138-36 Matrix: SOIL 

- ----------·--··. 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMfVOLATILES Analyst: JDC 
Phenol ND 30 mg!Kg 4/20/2008 
Pyrena NO 30 m[J/Kg 4/20/2008 
Pyridine ND 75 mg/Kg 4120/2008 
1 ,2,4-Trichlcrobenzene NO 30 mg/Kg 4/2012008 
2,4,5-Trichlorophenol NO 30 mg!Kg 4120/2008 
2,4,6-Trichlorophenol NO 30 mg/Kg 4f2012008 

Surr: 2,4,6-Tribromophe11ol 71}.3 35.5-141 %REC 4/20/2008 
Surr: 2-Fiuorobiphenyl 8().4 30.4-128 %REC 4/20/2008 
St~rr: 2-Fiuorophenol 99.3 28.1-129 %f{EC 4120/2008 
Surr; 4-TerphenyJ-d 14 160 34.6-151 s %REC 4/20/2008 
Surr; NitrobenlEme-d5 74.7 26.5-122 %REC 4/20/2008 
Surr: Phenol·d5 76.1 37.6-118 %REC 4120/2008 

EPA METHOD 82608: VOLATILES Analyst BDH 
Ben;r:ene NO 0.50 mgfl<g 10 4/20/2006 12:18:38 PM 
Toluene 0.51 0.50 mg/Kg 10 4/2012n08 12:18:36 PM 
Ethyfbenzene NO 0.50 mgiKg 10 412012008 12:18:36 PM 
Methyl but-butyl ether (MT6E) NO 0.50 mg/Kg 10 4120/2008 12:18:36 PM 
1 ,2,4-Trimethylbenzene 1.4 0.50 mg/Kg 10 4120/2006 12:18:36 PM 
1 ,3,5-Trimelhylbenzene NO 0.50 mg/Kg 10 4/20/200812:18:36 PM 
1 ,2-Dichloroetham~ {EDC) NO 0.50 mg/Kg 10 4120!2008 12:18:36 PM 
1 ,2·Dibrnmoethane (EDB) NO 0.50 mg/Kg 10 4/20/2008 12:18:36 PM 
Naphthaler~e 1.4 1.0 mg/Kg 10 4/20/2008 12:16:35 PM 
1-Methylnaphthalene 5.6 2.0 mg/Kg 10 4/20/2008 12:18:36 PM 
2-Methylnaphthalene 7.7 2.0 mg/Kg 10 4/20/200812:18:36 PM 
Aoe!one NO 7.5 mg/Kg 10 4/20/2008 12:18:38PM 
Elromobenzene NO 0.50 mg/Kg 10 4/2012008 12:16:36 PM 
9romodic;hloromethane NO 0.50 mg/Kg 10 4/20/2008 12:18:36 PM 
Bromoform NO 0.50 mg/Kg 10 4120/200812;18:36 PM 
Bromometl'lana NO 1.0 mg/Kg 10 4/20/2008 12;18:36 PM 
2-Butanone ND 5.0 mgtKg 10 4f20/200B 12:18:36 PM 
Carbon disulfid& ND 5.0 mg/Kg 10 4/20/2008 12:18:36 PM 
Carbon tetrachloride NO 1.0 mg/Kg 10 4/20/200812:18:36 PM 
Chlorobenzene NO 0.50 mg/Kg 10 4/20/200812:18:36 PM 
Chloroethane ND 1.0 mg/Kg 10 4120/2008 12:18:36 PM 
Chloroform NO 0.50 mg/Kg 10 4/20/200812:18:36 PM 
Chloromethane ND 0.50 mg/Kg 10 4/20/200812:18:36 PM 
2-ChlorotC)Iuena NO 0.50 mg/Kg 10 4/20/200812:18:36 PM 
4-Chlorotoluene NO 0.50 mg/Kg 10 4/20/200812:18:36 PM 
cis-1 ,2 -OCE ND 050 mg/Kg 10 4/20/2008 12:18:36 PM 
cis-1,3-Dichloropropene ND 0.50 mgtKg 10 4/20/2008 12:18:36 PM 
1,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4/20/2008 12:18:36 PM ____ ,,_ ... ___ ,. ------·-· 

····~- ..... --
Quallflel's: Value exceeds Maximm11 Conlaminnnl Level B Analyte detected in tile associated Mclhod Illnnk 

E Value above quanlitation range H Holding tlmcs for preparation or ll!lalys is exceeded 
J Analytc detected below quantitetion limits MCL Maximum Contaminant Level 

ND No1 Dete~ted at the Reporting Limit RL Reporting Limit 
s Spike reco~ry outside accepted recovery limits Page 127 of 128 
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Hall Environmental Analysis Laboratory~ Inc. Date: 29-Apr-08 

-· ····- ----- ·------------- ·- --· 
CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-36 

Analyses Result 

EPA METHOD 82608: VOLATILES 
Dlbromochloromethane ND 
Dlbromomethane NO 
t ,2-Dichlorobenzene ND 

1,3-Dk:hlorobenzene NO 
1 ,4-D;chlorobenzene NO 
Dichlorotlllluoromethane ND 

1,1-Dichloroethane NO 
1, 1-0ichloroethene ND 
1 ,2-Dictlloropropane ND 

1,3-Dichloropropane NO 
2,2-Dichloropropane NO 

1, 1-Dichloropropene ND 

Hexachlorobutadiene ND 

2-Hexanone NO 
lsopropylbanzene NO 
4-ls~Jpropyltoluene NO 

4-Methyl-2-pentanone NO 

Methylene chloride ND 

n-Butylbenzene NO 
n-Propylbenzene ND 

sec.-Butylbenzene ND 

Styrene NO 
tert-Butylbenzene NO 

f, 1,1,2-Tetrachloroethanc NO 
1, 1,2,2-Tetrachloroelhane NO 
Tetrachloroethane (PCE) NO 

trans-1 , 2-DCE ND 
trane-1 ,3-Dichloropropene ND 

1 ,2,3-Trictllorobenzene ND 

1 ,2.4-Trichlorobenzene NO 
1,1,1-Trichloroethane NO 
1,1 ,2-Trichloroethane ND 
Trichloroethene (TCE) ND 
Trichlorofluorometl1ane ND 

1 ,2,3-Trlchloropropane NO 
Vmyl chloride ND 
Xytenes, Total 1.0 

Surr: 1 ,2·Dich1Groethene-d4 95.3 

Surr: 4-Bromonuorobenzene 83.1 

surr: Dibromofluoromethane 99.0 

Surr: T()luene-d8 97.3 

PQL 

0.50 

1.0 
0.50 

0.50 
0.50 

0.50 

1.0 
0.50 
0.50 

0.50 

1.0 
1.0 

1.0 

5.0 

0.50 

0.50 

5.0 
1.5 

0.50 

0.50 

0.50 

0.50 
0.50 

0.50 

0.50 

0.50 
0.50 
0.50 

1.0 

0.50 
050 
0.50 
050 

0.50 

1.0 
0.50 

1.0 

66.7-122 

79.3-126 

64 4-119 

86.5-121 

========·-·- ······---

Client Sample ID: EP l-2 

Collection Date: 419/2008 6:45:00 PM 

Date Received: 4/ll/2008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: BDH 

mg!Kg 10 4tl012008 12:16:36 PM 

mg!Kg 10 4120/2006 12:18:36 PM 

mgtKg 10 4/20/200612:18:36 PM 

mg!l<g 10 4/2012008 12:18:36 PM 

mg/Kg 10 412012008 12:18:36 PM 

mgiKg 10 4/2012008 12:18:36 PM 

mg!Kg 10 4/20/200812:18:36 PM 

mg/Kg 10 4/2012008 12:18:36 PM 

mg/Kg 10 412012006 12:18:36 PM 

mg/Kg 10 4/20/2008 12:18:36 PM 

mg/Kg 10 41201200812:18:36 PM 

mg/Kg 10 4120/200812:18:36PM 

mg/Kg 10 4120/2008 12:18:36 PM 

mg/Kg 10 4120/200812:18:36 PM 

mgfKg 10 4120/2008 12:18:36 PM 

mg!Kg 10 412012008 12:18:36 PM 

mg/Kg 10 4120/2008 12:18:36 PM 

mg/Kg 10 4/20/200812:18:36 PM 

mg/Kg 10 4120/200612:16:36 PM 

mg/Kg 10 4/20/2008 12:18:36 PM 

mg/Kg 10 4/20/2008 12:18:36 PM 

mg/Kg 10 4/2012006 12:18:36 PM 

mg/Kg 10 4120f2008 12:18:36 PM 

mg/Kg 10 4120!2QCI812:18:36 PM 

mg/Kg 10 4/20/200812:18:36 PM 

mg/Kg 10 4/20!200812:18:36 PM 

mg/Kg 10 4/20/200512:18;36 PM 

mg/Kg 10 -1/20/2006 12:18:36 PM 

mgiKg 10 4/20/2008 12:16:36 PM 

mg/Kg 10 4120/2008 12:18:36 PM 

mg/Kg 10 4/20/200812:16:38 PM 

mg/Kg 10 4/2012008 12:18:38 PM 

mg/Kg 10 4/2012008 12:18:36 PM 

mg/Kg 10 4/20/20()812:18:3BPM 

mg/Kg 10 4/20/2008 12:18:36 PM 

mg!Kg 10 4!20/200812:18:36 PM 

mg!Kg 10 4/20/200812:18:36 PM 

%REC 10 4/20/200812:18:36 PM 

%REC 10 4/20/2008 12:18:36 PM 

%REC 10 4/20/2008 12:18:36 PM 

%REC 10 4/2012006 12:18:~6 PM 

···-~----·- .. -- ~--· .. -------
Qualifiers: Vnlue tllcecds Mnximum Contaminant Level B Ana!ytc detected in the llljSOciated Method Blank 

E Value above quantilfttion range H Holding times for preparation or ll!lalr.>is exceeded 

J Analyte detected below quantilatlon limits MC!.. MaKimum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Urn it 

s Spike recovery ontside accepted recovery llmits 
Page 128 of 128 
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I' I 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Gallup 
Pr·oject: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Analyte Result Units PQL %Rec Low Limit Htghlimit %RPD RPDLimit Qual 

Method: EPA Method 8D15B: Diesel Range Organics 

Sample 10: MB-156113 MBLK Batch JO: 16653 Analysis Date: 4/16/2008 6:17:27 PM 

Diesel Range Organics (ORO) NO mg!Kg 10 

Motor Oil Range Organics (MRO) NO mg!Kg 50 
Sample JD: MB-15654 MBLK Batch ID: 15654 Analysis Date: 411S/2008 6:00:27 PM 

Diesel Range Organics (ORO) NO mg/Kg 10 

Motor Oil Range Organics (MRO) NO mgJKg 50 

Sample 10: LCS-15653 LCS Batch 10: 15653 Analysis Date: 4/16/2008 6:51:47 PM 

Diesel Range Organics (ORO) 43.17 mg/Kg 10 86.3 64.6 116 

Sample 10: LCS-15864 LCS Batch 10: 15664 Analysis Date: 4/1512008 6:34:51 PM 

Diesel Range Organics (ORO) 42.92 mg/Kg 10 85.8 64.6 116 

Sample JD: LCSD-15653 LCSD Batch 10: 16SI53 Analysls Date: Jl/16/2008 7:26:07 PM 

Diesel Range Organics (ORO) 42.84 mg/Kg 10 85.7 64.5 116 0.781 17.4 

Sample ID: LCSD-16664 LCSD Batch 10: 16654 Analysis Date: 4/1612008 9:09:11 PM 

Diesel Range Organics (ORO) 45.88 mg/Kg 10 91.8 84.6 116 6.66 17.4 
--~-·--··-

Method: EPA Method 80158: Gasoline Range 

Sample !D: MB·16641 MBLK Batch ID: 15641 Analysis Date: 4/17/200812:40:47 AM 

Gasoline Range Organics (GRO) NO mg/Kg 5.0 

Sample 10: MB-15642 MBLK Batch ID: 16642 Analysis Date: 4/17/20[)8 11 :07:42 PM 

Gasoline Range DtBanics (GRO) NO mg/~ 5.0 

SampleiD: LCS-15841 LCS Batch ID: 16841 Analysis Date: 4/16/2008 11:40:25 PM 

Gasoline Range Organics (GRO) 24.68 mg/Kg 5.0 98.7 69.5 120 

Sample 10: LCS-15642 LCS Batch ID: 16642 Analysis Date: 4/1712008 10:07:38 PM 

Gasoline Range Organics {GRO) 24.50 mg/Kg 5.0 98.0 69.5 120 

Samplu ID: LCSD-16641 LCSD Batch 10: 15641 Analy~i!l D11te: 4/1712008 12:10:42 AM 

Gasoline Range Organics (GRO) 24.48 mg/Kg 5() 97.9 69.5 120 0.814 11.6 

----·------- ______ , ___ , .. , __ ., __ _, __ , __________ ---- ., ···- ",,_ --·- , ___ _ 
Qualifier~: 

E Value above quantitation mnge H Holding limes for preparation or analysis exceeded 

J Analyte detected below quantiuuion limits 

R RPD outside accepted recovery limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page I 
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Hall Environmental Analysis Laboratory, Inc. 

Client: 
Project: 

Analyte 

Method: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Gallup 
Evaporation Pond/Aeration Lagoon 

Resuft Units 

EPA Method 8270C: S~mlvofatlles 

POL %Rec Lowlimit HlghLimlt 

Date: 29-Apr-08 

Wol'k Order: 0804138 

%RPD RPDLimit Qual 

Se~mple 10: mb-15689 MBLK Batch ID: 15669 Analysis Date: 4/1712008 

Acenaphlhene ND mg/Kg 0.20 

Acenaphlhylene NO mg/Kg 0.20 

Aniline ND mgfKg 0.20 

Anthracene ND mg/Kg 0.20 

Azobenzene ND mg/Kg 0.20 

Benz(a)anthracene NO mg/Kg 0.20 

Benro(a)pyrene ND mg/Kg 0.20 

Benzo(b)fl uora nltle ne ND mg/Kg 0.20 

Benzo(g,h,i)peryJene NO mg/Kg 0.50 

Bem:o(k)f1uorantheoe NO mg/Kg 020 

Benzoic acid No mg/Kg 0.33 

Benzyl alcohol NO mgJKg 0.20 

Bis(2-chloroethoxy)methane NO mg/Kg 0.20 

Bls(2-chloroethyl)elher ND mg/Kg 0.20 

Bis{2·chlorolsopropyl}elher ND mg/Kg 0.20 

Bis(2-ethylhexyl)phlhalate No mgt Kg 0.50 

4-BromophenyJ phenyl ether ND mgll<g 0.20 

Butyl benzyl phthalate ND mg/l<g 0.20 

Carbazole ' NO mg/Kg 0.20 

4-Chtoro-3-methylphenol NO mg/Kg 0.50 

4-Chloroaniline ND mg/Kg 0.50 

2-Chloronaphthalene ND mg/Kg 0.25 

2-Chlorophenol NO mgiKg 0.20 

4-Chlorophenyl phenyl ether NO mg/Kg 0.20 

Chrysene ND mg/Kg 0.20 

Di·n-bulyl phthalate ND mgiKg 0.50 

Di·n-octyl phthalate NO mg!Kg 0.20 

Dibenz(a,h)anthraoone NO mgiKg 0.20 

Dibenzofuran NO mg/Kg 0.20 

1 ,2-Dichlorobenzene NO mgiKg 0.20 

1 ,3-Diclllorobenzene NO mg/Kg 0.20 

1 ,4-Dichtorobenzene NO mg/Kg 0.20 

3,3 '-Dichlorobe nzidine NO mg/Kg 025 

Diethyl phthalate NO mg/Kg 0.20 

Dimethyl phthalate NO mg/Kg 0.20 

2 ,4-Pichlorophenol NO mg/Kg 0.20 

2 ,4-Dimethylphenol ND mg/Kg 0.30 

4,6-Dinltro-2-methylphMol No mg/Kg 0.50 

2 ,4-Dinitrophenol ND mg/Kg 0.50 

2 ,4-Dinitrotoluene NO mg/Kg 0.50 

2,6-Dinitrotoiuelle ND mg/Kg 0.50 

Fluoranthene ND mg/Kg 0.25 

Ftvo"'ne NO mgt Kg 0.20 

Hexachlorobenzene NO mg!Kg 0.20 

-Quallll~- ·------- -----··--· 

E Voluc 111>ove quantitation range H Holding timlls ror prcparQtion or analysis exceeded 

J AI1aly1e detected below quantitation limi!s ND Not Detected at the Reporting Limit 
]{ RPD outside accepted recovery limits s Spike recovery outside accep-ted recovery limits Page2 
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Hall Environmental Analysis Laboratory, Inc. 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refining Southwest, Gallup 
Evaporation Pond/Aeration Lagoon 

Analy!e Result 

Method: EPA Method 1127DC: Semlvolatlles 

Sample ID: mb-15669 

Hexachlorobuladiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 
2-Methylnaphthalene 

2-Melhylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamlne 

N-NIIrosodiphenylamine 

NaphthalenE~ 

2-Nllroaniline 

3-Nilroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 
4- Nitrophenol 

Pentachloropheno I 

Phenantflrene 

Phenol 

Pyrena 

Pyridine 

1 ,2,4-Trichforobenzene 

2,4,5-Trlchlorophenol 

2,4 ,e. Triohlorophenol 

Ssmple 10: mb-15682 

Acenaphthene 

Acenaphth~lene 

Aniline 
Anthracene 

Azobenzene 
Benz(a)anthraoene 

Ben:z:o(a)pyrene 

Ben:~:o(b)fluoranlhene 

Benzo(g,h,Qperylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)melhane 

Bls(2-cldoroethyl)ether 

Bis(2-chloroisopropyl)ether 

81&(2-ethylhexyt)phthalate 

4·Bromophenyt phenyl ether 

Butyl benzyl phthalate 

NO 

ND 

NO 
NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
NO 
NO 
ND 
ND 
ND 

ND 

NO 

NO 
ND 
ND 
NO 
NO 

ND 

NO 
ND 
ND 
NO 
ND 

NO 
ND 
ND 

NO 
ND 

ND 

ND 
ND 
NO 
NO 

ND 

ND 

ND 

Units 

MBLK 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 
mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

MBLK 

mg/Kg 

mg/Kg 

mgiKg 
mg!Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 
mglf<g 

mg/Kg 

mg/Kg 

mg!KIJ 

mg/Kg 

mg/Kg 

Work Order: 0804138 

POL %Rec Lowlimil Highlimit %RPD RPDLimit Qual 

0.:10 

0.20 
0.20 
0.25 

0.50 

0.25 
0.50 
0.2() 

0.20 

0.20 
0.20 

0.20 
0.20 

0.25 

0.50 

0.20 

0.20 
0.33 
0.20 
0.20 

0.20 

0.50 
0.20 

0.20 

0.20 

0.20 

0.20 

0.20 
0.20 

0 20 
0.20 

020 

0.20 

0.50 

0.20 

0.33 

0.20 

0.20 

0.20 

0.20 

050 

0.20 

0.20 

Batch 10: 

Batch 10: 

16669 Analysis Date: 4/17120()8 

15682 Analysis Date: 4/18!2008 

----·------·-------·------ ---------------·------··-----· 
Qualifiers: 

E Value above quanli tation range H Holding times for preparation or 1nalysis exooeded 

J Ansly1e detected below qusntittltion fimi!s 

R RPD oulside ae<::epted ll:Covery limits 

ND Not Detecled al the Reporting Limit 

S Spike recovery outside accepled n:cuvery limits Page3 
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Hall Environmental Analysis Laboratory, Inc. 

Client: 
Project: 

Analyte 

Method: 

QA/QC SUMMARY REPORT 
Westem Refrning Southwest, Gallup 
Evaporation Pond/Aeration Lagoon 

Result Units 

EPA Method 8270C: Semlvolatlles 

PQL %Rec Lowlimit Highlimit 

Date: 29-Apr-08 

Work Order: 080413 8. 

%RPD RPDLimit Qual 

Sample ID: mb-15682 MBLK Batch ID: 15682 An<~lysis Date: 4/1812008 

Cproazola NO mg/Kg 0.20 

4-C hlo ro-3-methylphenol NO mg/Kg 0.50 

4-Ch loroan iii ne NO mgiKg 0.50 

2-Cilloronaptlthalene NO mg/Kg 0.25 

2-Chlorophenol NO mg/Kg 0.20 

4-Chlorophenyl phenyl ether NO mgiKg 0.20 

Chrysen& NO mg/Kg 0.20 

Di-n-butyl phthalate ND mg/Kg 0.50 

Di-n-octyl phthalate ND mg/Kg 0.20 

Dibenz(a,h)anthracene NO mg/Kg 0.20 

Dibenzofuran NO mgiKg 0.20 

1,2-Dichlorobenzene ND mg/Kg 0.20 

1 ,3-0ichlorobenzene ND mg!Kg 0.20 

1 ,4-Dichlorobenzene NO mg/Kg 0.20 

3,3 · -Dichlorobenzldine NO mg/Kg 0.25 

Dlelhyl phthalate NO mg/Kg 0.20 

Dimethyl phthalate NO mgtKg 0.20 

2,4-Dichlorophenol NO mgiK!l 0.20 

2,4-Dirnethylphenol NO mg/Kg 0.30 

4,5-Dinitro-2-methylphenol ND mg/Kg 0.50 

2,4-0ioilrophenol No mgt Kg 0.50 

2,4-Dini!rotoluene NO mg/Kg 0.50 

2,6-Di nitrololuene ND mgiKg 0.50 

Fluoranlhene NO mg/Kg 0.25 

Fluorene NO mg/Kg 0.20 

Hexachlorobeozene ND mg!Kg 0.20 

Hexachlorobutadiene NO mg/Kg 0.20 

Hexachlorocyclopentadlene NO mg/Kg 0.20 

Hexachloroethane NO mgiKg 0.20 

lndeno(1,2,3-cd)pyrene ND mg/Kg 025 

lsophorone No mg/Kg 0.50 

2-Methylnaphlhalene ND mg/Kg 0.25 

2-Methylphenol ND mgiKg 0.50 

3+4-Melhylphenol ND ml}ll<g 020 

N-Nilrosodi-n·propylamine NO mgfKg 0.20 

N-Nitrosodlphenylamine NO mg!Kg 0.20 

Naphthalene NO mg!Kg ().20 

2 -Nitroa nillne NO mgt Kg 0.20 

3-Nilroaniline ND mgtKg 0.20 

4-Nitroaniline NO mg/Kg 0.25 

Nitrobenzene ND mgiKg 0.50 

2-Nitrophenol ND mg/Kg 0.20 

4-Nitrophenol NO mgiKg 0.20 

Penlachlorophenol NO mg/Kg 0.33 

QU!dlfiers: 
-----------------------·-----·····----·---

E Value above: quanlitation range H Holding times for preparation or analysis e:c:ceeded 

J Analyte detected below quantitation limits 

R RPD outside !ICcepted recovery limits 

ND Not Detected at the Reporting Limit 

S Spike re~overy outside accepted recovery limits Page4 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest; Gallup 
Project: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Ana lyle Result Units PQL %Rec Lowlimit Highlimit %RPD RPDUmit Qual 

Method: EPA Method 8270C: Semlvolatlles 

sample 10: mb-16682 MBLK Batch ID: 15682 Analysis Date: 4/16/2006 

Phenanthrene NO mg/Kg 0.20 

Phenol No mglKg 0.20 

Pyrena NO mg/Kg 0.20 

Pyridine NO mg/Kg 0.50 

1 ,2,4-Trich lorobenzene NO mg/Kg 0.20 

2,4,5-Trichtorophenol NO mg/Kg 0.20 

2,4,6-Trlchlorophenol NO mg/Kg 0.20 

Sample 10: lcs-15669 LCS Batch 10: 15669 Analysis Dale: 4/1712008 

Acenaphthene 0.9563 mg/Kg 0.20 57.3 46.6 109 

4-Chloro-3-rnethylphenol 2.026 mg/Kg 0.50 60.9 43.3 116 

2-Chlorophenol 1.973 mg/Kg 0.20 59.2 42.5 106 

1 ,4-Dichlorobenzene 1.052 mg/Kg 0.20 63.0 32.4 115 

2,4-Dinltrotoluene 0.9647 mg/Kg 0.50 57.8 45.1 100 

N-Nilrosodi-n-propylamine 1.003 mg/Kg 0.2.0 60.1 43 113 

4-Nitrophenol 2.093 mg/Kg 0.20 62.9 37.3 123 

Pentachlorophenol 2.104 rng/Kg 0.33 63.2 31.9 116 

Phenol 
f 

2.015 mg!Kg 0.20 60.5 41.6 111 

Pyrena 0.8913 mg/Kg 020 53.4 37.3 105 

1 ,2,4-Trlchlorobenzene 1.086 mg/Kg 0.20 65.0 30.4 114 

Sample tO: ICS-16682 LCS Batch tO: 15682 A11alysis Date: 4/1612008 

Acen11phthene 0.9750 mg/Kg 0 . .20 58.-4 46.6 109 

4-Chloro-3-methylphenol 2.085 mg/Kg 0.50 62.8 43.3 116 

2-Chlorophenol 2.026 mg/Kg 0.20 60.8 42.5 108 

1 ,4-Dichtorobenzene 1.038 mg/Kg 0.20 62.2 32.4 115 

2,4-Dinltrotoluene 0.9477 mg/Kg 0.50 56.7 45.1 100 

N-Nitrosodi-n-propylamine 0.9840 mg/Kg 0.20 58.9 43 113 

4-Nitrophenol 1.697 mg/Kg 0.20 51.0 37.3 123 

Pentachlorophenol 1.895 m~/Kg 0.33 56.9 31.9 116 

Phenol 1.922 mg/Kg 0.20 57.7 41.6 111 

Pyrene 0.9677 mg/Kg 0.20 57.9 37.3 105 

1 ,2,4-Trichlorotlentene 1.124 mg/Kg 0.20 67.3 30.4 114 
----···----- --· ·-·--- ·--- -· ....... -----------

Method: EPA Method 7471: Mereury 

Sample 10: MB-15688 MBLK Betch ID: 15688 Analysis Date: 4/18/2008 3:16:25 PM 

Mercury ND mg/Kg 0.033 

Samplo 10: MB-15767 MBLK 13atch ID: 16767 Analysis Dal.e: 4(28/20082:31:52 PM 

Mercury NO mgiKg 0.033 

Sample 10: LCS-16688 LCS Batch ID: 15GBB Analysis Data: 411812008 3:17:56 PM 

Mercury 0.1661 rngfKg 0.033 99.7 80 120 

Sample ID: LCS-16767 LCS Batch 10: 15767 Analysis Date: 4/2812008 2:33:2~ PM 

Mercury 0.1608 mgtKg 0.033 94.4 80 120 

___________ .. ___ .. __ ............ - ....... ·-------·-------·-------------------------
Ounliller~: 

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

AnR1yte detected below quantitation limits 

R RPD outside accepted recovery limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside Rcccpted recovery limits Page5 
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flail Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
I 

QA/QC SUMMARY REPORT 

Clie11t: Western Refining Southwest, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 0&04138 

Analyte Result Units PQL %Rae LowLimit High limit %RPD RPOLimit Qual 

Methocl: EPA Method 60106: Soli Metals 

Samp~e ID: MB-16629 MBLK Batch ID: 15629 Analysis Date: 4/1612008 7".48:38 AM 

Ars!lnic NO mg!Kg 2.5 

Barium NO mg/Kg 0.10 

Cadmium ND mgiKg 0.10 

Chromium ND mg/Kg 0.30 

Lead ND mg/Kg 0.25 

Selenium ND mgiK.g 2.5 

Silver ND mg/Kg 0.25 

SampleiD: MB-15664 MBLK Batch 10: 16664 Analysis Date: 412112006 9:14:32 AM 

Arsanic NO mg/Kg 2.5 

Barium ND mg/Kg 0.10 

Cadmium ND mg/Kg 0 10 

Chromium ND mg/Kg 0.30 

Selenium NO mgt Kg 2.5 

Sliver ND mg/Kg 0.25 

Sample tO: MB-16708 MBLK Balch ID: 15108 Analysis Dale: 4/23/2008 7:56:25 AM 

Arsenic NO mg/Kg 2.5 

Barium NO mgfKg 0.10 

Cadmium ND mg/Kg 0.10 

Chromium NO mgll<g 0.30 

Selenium NO mg/Kg 2.5 

Sample 10: MB-16664 MBLK Batch ID: 1fi664 Analysis Date: 412812008 7:36:54 AM 

Lead ND mg/Kg 0.25 

Sample 10: MB-15708 MBLK Batch ID: 15708 Analysis Date: 4/2812008 9:26:38 AM 

·Lead ND mg/Kg 0.25 

Silver ND mgfKg 0.25 

Sample ID: LCS·15629 LCS Batch ID: 16629 Analysis Date: 4!1612006 7:51:14 AM 

Arsenic 23.52 mg/Kg 2.5 94.1 60 120 

Barium 24.17 mg/Kg 0.10 96.3 80 120 

Cadmium 24.12 mg/Kg 0.10 96.5 80 120 

Chromi1.1m 24.50 mg!Kg 0.30 9fi.O 80 120 

Lead 23.25 mgfKg 025 930 eo 120 

Sel!lnium 24.71 mg/Kg 2.5 98.8 80 120 

Silver 24.42 mgfKg 0.25 97.2 60 120 

Sample ID: LCS-15664 LCS Balch 10: 16664 Analysis Date: 4/2112008 9:17:11 AM 

Arsenic 24.46 mg/Kg 2.5 97.8 80 120 

Barium 25.36 mg/Kg 0.10 101 80 120 

Cadmium 26.14 mg/Kg 0.10 105 80 120 

Chromium 25.14 mgfKg 0.30 105 80 120 

Selenium 25.50 mg/Kg 2.5 102 80 120 

Silver 25.83 mg/Kg 0.25 103 80 120 

SampleiD: LCS-15708 LCS Balch ID: 15708 Analysis Date: 4/23/2008 7:59:01 AM 

Arsenic 24.89 mg/Kg 2.5 99.5 80 120 

-----· ----·- ----.... ---------
Qualifiers: 

E Value above qu•ntilation r~ngc 11 Holding 1ime.s for preparation or pnalysis exceeded 

Analyle detected below quanlitstion limits ND Not Detected at the Reporting Limit 

R RPD ou1side accepted recovery limits s Spike recovery OUI!!ide accepted recovery limits Page6 
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Hall Environmental Analysis Laboratory, Inc. Date: 19-Apr-08 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 080413 8 

Anatyte Result Units PQL %Rec Lowllmll Hlghllmlt %RPD RPDLimit Qual 

Method: EPA Method 60108: SoU Metals 

SampleiD; LCS·15708 LCS Batch ID: 15708 Analysis Date: 4/23/2008 7:59~01 AM 

Barium 25.23 mg/Kg 0.10 101 80 120 

Cadmium 24.98 mg/Kg 0.10 99.5 so 120 

Chromium 25.63 mg/Kg 0.30 103 so 120 

SeleniLim 25.36 mgfKg 2.5 95.3 80 120 

Sample ID: LCS-15664 LCS Batch ID: 16564 Analysis Dale: 4/2812008 7:39:25 AM 

Lead 24.63 mg/Kg 0.25 98.5 80 120 

Sample 10: LCS-16708 LCS Batch ID: 16708 Analysis Date: 4128/2008 9:28:37 AM 

Lead 26.03 mg/Kg 0.25 104 60 120 

Silver 24.64 mg/Kg 0.25 98.5 80 120 

Qullll11era: 

E Value above quantit11tion range H Holding Urnes tor preparation or Bnolysis exceeded 

Analyte detected below quantitfttior•limits 

R RPD outside accepted recovery linrits 

NO Not lJetecte<l at the Reporting Limit 

S Spike rcco~ery outside ftccepted recovery limits Page 7 
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Hall Environmental Analysis Laboratory, Inc. 

Client: 
Project: 

Analyte 

Method: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Gallup 
Evaporation Pond/Aeration Lagoon 

Result Units 

EPA Method 82609: VOLATILES 

POL %Rec LowLimit Highlimil 

Date: 29-Apr-08 

Work O•·der: 0804138 

o/oRPD RPDLimit Qual 

SampleiD: mb-15641 MBLK Batch 10: 15641 Analysis Date: 411912008 12:03:32 PM 

Benzene NO mg/Kg 0.0!50 

Toluene NO mg/Kg 0.050 

Ethylbem:eoe ND mg/Kg 0.050 

Methyl tert-butyl ether (MTBE) NO mg/Kg 0.050 

1 ,2,4· Trlmethylbenzene ND mg/Kg 005() 

1 ,3,5-Trimethylben~ne NO mg/Kg 0.050 

1 ,2-Diohloroethane (EDC} ND mg!Kg 0.050 

1, 2-Dibromoethane (EDB) NO mg/Kg 0.050 

Naphthalene ND mg/Kg 0.10 

1-Methylnaphthalene NO mgiKg 0.20 

2-Methylnaphth!llene NO mg/Kg 0.20 

Acetone NO mgfKg 0.75 

Bromobenzene ND mg/Kg 0.050 

Bromodichloromethane ND mg/Kg 0.050 

Bromoform ND mg/Kg 0.050 

Bromomethane NO mg/Kg O.HJ 

2-6utanone , NO mg/Kg 0.50 

Carbon disulfide ND mgiKg 0.50 

CaT1:1on tetrachloride NO mg/Kg 0.10 

Chlorobenzene NO mg/Kg 0.050 

Chloroethaoe ND mg/Kg 0.10 

Chloroform ND mg/Kg 0050 

Chloromethane ND mg/Kg 0.050 

2-Chlorololuene NO mg/Kg 0.050 

4-Chlorototuene NO mg/Kg 0.050 

cls-1,2-DCE ND mg/Kg 0.050 

cis-1 ,3·Dichloropropene ND mg/Kg 0.050 

1 ,2-Dibrcmo-3-chloropropane ND mg/Kg 0.10 

Dlbromochlorometha ne NO mg/Kg 0.050 

Dibromometha ne NO mg/Kg 0.10 

1 ,2-Dichlorobsnzene NO mgll(g 0.050 

1 ,3-Dichlorobenzena ND mg/Kg 0.050 

1 ,4-0ichlorobenzene ND mg/Kg 0.050 

Dichlorodi[luoromathane NO mgiKg 0.050 

1, 1-Dichloroethane ND mg/Kg 0.10 

1, 1-Dichloroethene NO mg/Kg 0.050 

1 ,2-Dichlompropane ND mg/Kg 0.050 

1 ,l·Dichloropropane ND mg/Kg 0.050 

2, 2-Dichtoropropane NO mgiKg 0.10 

1 , 1·Dichloropropene ND mgiKg 0.10 

Hexachlorobutadiene NO mg/Kg 0.10 

2-Hexanone NO mg/Kg 0.50 

lsopropy!bcnzene ND mg/Kg 0.050 

4-lsop ropy lloluene ND mg/Kg 0.050 

...... ______ ,., .. -···---..... -------- -------·- --------····---
Qualltic1·s; 

E Value above quantitation range H Holding times for preparation or ~nalysis e~cecded 

Analyte detecled below quantitation limits 

R RPD outside accepted re~:overy limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limil& 
Page I 
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flail Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refming Southwest, Gallup 
Evaporation Pond/Aeration Lugoon 

Ana lyle Result 

Metltod: EPA Method 82608: VOLATILES 

Sample ID: mb-15641 

4-Metllyl-2-pentanone 

Methylene chloride 

n-Butylbenzene 

n-Propylbenz&ne 

sec-Butyl benzene 

Styrene 

ter1-Butylhenzene 

1,1, 1 ,2-Tctrachloroethane 
1,1 ,2,2-Te!rachlorcethane 

Tetrachloroethene (PCE) 

trans-1, 2-DCE 
trens-1 ,3-Dichloropropene 

1 ,2,3-Trichloroben%EH1e 
1 ,2,4-Trichlorobenzene 
1 , 1 , 1-Trichloroethane 

1,1 ,2-Trlchloroelhllne 
Trichloroethane {TCE) 

Trichlt>rofluoromethane 

1 ,2,3-Trichloropropane 

Vinyl chloride 

Xylenes. Total 
Sample 10: mb-15642 

Ben~ene 

Toluene 

Ethylbenzene 
Methyl ten-butyl ett\er (MTBE) 
1,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

1 ,2-Dichloroelhana (EDC) 
1 ,2-Dibromoethane {EDB) 

Naphthalene 
1-Methylnaphthalene 
2-Melhylnaphlhalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 
Carbon disulfide 

Carbon tetrachloride 

Ch lo rob1:1nzene 

Chloroethane 

Chloroform 

Qualifiers: 

TI Vallie above qu~ntitation range 

ND 
NO 
NO 
ND 
NO 
ND 
ND 

ND 

ND 

NO 
NO 
NO 
NO 
NO 
NO 
ND 

ND 
NO 
NO 

NO 
NO 

NO 
ND 

NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
ND 

ND 

ND 

NO 
NO 
NO 
NO 
ND 

NO 

NO 

J An~lyte detected below quantitfltion limits 
ll. RPD outside accepted recovery limits 

Units 

MBLK 

mg/Kg 

mgiKg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg!Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

MBLK 

mgll<g 
mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

Work Order: 080413 8 

PQL %Rec LowUmit Highllmit %RPD HPDLimlt Qual 

Batch ID: 16641 Analysis Date: 4/19/2008 12:03:32 PM 

0.50 

0.15 

0.050 

0.050 
0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.050 

0.050 

0.050 

0.050 
0.10 

0.050 

0.10 

Batch JD: 15642 Analysis Date: 4/20/2008 2:16:06 AM 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 
0.050 

0.050 

0.10 

0.20 

0.20 
0.75 

0.050 

0.050 

0.050 

0.10 
0.50 
0.50 
0.10 

0.050 

0.10 

0.050 

-------.------------------

H Holding time~ for prcpa!'lllion Qr analysis ~:Xceeded 
ND Not Det«ted at the Repor1 ing Limit 
S Spike recovery outside acocpted recovery limits 

_______ , ____ _ 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

QA/QC SUMMARY REPORT 

Client: 
Project: 

Western Refining Southwest, Gallup 

Evaporation Pond/Aeration Lagoon 

Analyte Result 

Metllod: EPA Method 82608: VOLATILES 

Sample 10: mb-15642 

Chloromethane 

2-Chlorotoluene 

4-Chlorololuene 

cis-1 ,2-DCE 

cis-1 ,J-Oichloropropene 

1,2-Dlbromo-3-chloropropane 

Oibromochloromethane 

Dlbromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroathane 

1, 1-Di<lhloroethene 

1,2-0ichloropropane 

1 ,3-Dichloropropane 

2,2-Dichloropropane 

1 , 1-0ichloropropene 

Hexach lorobutadie ne 

2-Hexanone 
lsopropylbenzene 

4-lsopropylloluene 

4-Methyl-2-pentanone 

Methylene chloride 

n-B ulylbenzene 

n-P ropylbenzene 

sec-Butylbenzen& 

Styrene 

tert-Butylbenzene 

1,1, 1.2-Tetrachloroethane 

1,1 ,2,2-Telrachloroethane 

Tetrachloroelhene (PCE) 

trans-1.2-DCE 

trans-1,3-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1 ,2-Trlchloroethane 

Trichloroethane (TCEJ 

Trrchl~:~rofluorometllane 

1 ,2,3-Trfchloropropane 

Vinyl chloride 

Xylenes, Total 

Sample ID: tcs-15641 

NO 
ND 
ND 
NO 
NO 
ND 

ND 

ND 
ND 
ND 

ND 

NO 
ND 
NO 
ND 

NO 
ND 

ND 
NO 
NO 
NO 
NO 
ND 
ND 

ND 

NO 
NO 
NO 
NO 
ND 

ND 

ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 
NO 
ND 

NO 
NO 

Units 

MBLK 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgiKg 

mgll<g 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg!Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/K.g 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgt Kg 

mg/Kg 

mgt Kg 

mg/Kg 

mg/Kg 

LCS 

------··-------- , __________ _ 
Qualifl~r-s: 

E Value above quantita.tion range 

J Analyte detected below quantitatlon limits 

R RPD outside uccepted recovery limits 

Work Order: 080413 8 

PQL %Rec Lowlimit Highllmit %RPD RPDLimit Qual 

Batch ID: 16642 Analysis Date: 4/20/2006 2:16:06 AM 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.10 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.50 

0.050 

0.050 

0.50 
0.15 

0.050 
0.050 
Q_(}5() 

0.050 

0.050 
0.050 

0.050 

0.050 

0.050 

0.050 
0.10 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.10 
Batch ID: 15641 Analysis Date: 4/191200612:39:09 PM 

H Holding times for preparation or analysis excwied 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page 3 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

QA/QC SUMMARY REPORT 

Client: Westem Refining Southwest, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Analyte Result Units PQL %Rec LowLimit Highlimlt %RPD RPDUmlt Qual-

Method: EPA Method 82609: VOLATlLES 

sample 10: lcs-15641 LCS Batch ID: 16641 Analysis Date: 4/19/2008 12:39:09 PM 

Benzene 1.034 mg/Kg 0.050 103 66.9 142 

Toluene 0.9402 mg/Kg 0.050 94.0 76.4 128 

Chlorobenlene 0.9868 mg/Kg 0.050 98.7 78.2 127 

1,1-Dichloroethene 1.059 mgiKg 0.050 106 72.6 150 

Trichloroethane (TCE) 0.7977 mg/Kg 0.050 79.8 72.2 120 

Sample 10: lcs-15642 LCS Batch 10: 15642 Analysis Dale: 4/2012008 2:51:27 AM 

B~:~nzene 1.018 mg/Kg 0.050 102 66.9 142 

Toluene 0.9517 mg/Kg 0.050 95.2 78.4 128 

Chlorobenzene 0.9958 mgtKg 0.050 99.6 78.2 127 

1, 1-Dichloroethene 0.9984 mg/Kg 0.050 99.8 72.6 150 

Trichloroethene (TCE) 0.7805 mg/Kg 0.050 78.1 72.2 120 

Sample ID: lcsd-15641 LCSD Batch 10: 16641 Analysis Date: 4119/2008 1:15:05 PM 

Benzene 1.023 mg!Kg 0.050 102 66.9 142 1.12 20 

Toluene 0.9445 mg/Kg 0.050 94.4 78.4 128 0.453 20 

Chlorcbenzene 1.021 mg/Kg 0.050 102 78.2 127 3.42 20 

1,1-Dichloroethene 1.099 m(l/Kg 0.050 110 72.6 150 3.63 20 

1'richloroelhena (TCE) 0.7770 mg/Kg 0.0.50 77.7 72.2 120 2.62 20 

Sample ID; lcsd-15642 LCSD Batch !D: 15642 An;~lysis Date: 4120/2008 3:26:<14 AM 

Benzene 1.054 mg/Kg 0.050 105 66.9 142 3.49 20 

TohJ9f18 0.8732 mg/Kg 0.050 87.3 78.4 128 B 60 20 

Ch1orobenzene 0.9536 mg/Kg 0.050 95.4 78.2 127 4.30 20 

1,1-Dicllloroethene 1.046 nng/Kg 0.050 105 72.6 150 4.64 20 

Trichloroethane (ICE) 0.7644 mgt Kg 0.050 78.4 72.2 120 0.492 20 

. ------·---·-- ·-- --- --··-- --··--· ------------·---·---··--··-----
Quallfkrs: 

E Vahle above quonlitation range H Holding times for preparation or anHly5is exceeded 

J Analyte detected below qu11nlitation limits 

R RPD outside accepted recovery lim its 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted ~covery limit& 
Page4 
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Hall Environmental Analysis Laboratory, Inc. 

Client: 
P1·oject: 

Analyte 

QA/QC SUMMARY REPORT 
Western Refming Southwest, Gallup 

Evaporation Pond/Aeration Lagoon 

Result Units POL %Rec LowLimit Hlghllmlt 

Method: EPA Method 8260B: VOLATILES 

Date: 29-Apr-08 

WorkOrder: 0804138 

%RPD. RPDLimlt Quat 

Sample ID: Srnl rb II MBLK 

IJg/L 

IJ91L 
f)g/L 

IJQIL 
j.lgll 

j.lg/1.. 

)JgiL 

IJQ/L 

fi9IL 
IJQ/L 

IJQ/L 

IJg/L 

IJQIL 

IJQIL 

IJIJ/L 
!JQIL 

IJQIL 

IJQIL 

IJQ/L 
IJQIL 

flQIL 
IJg/L 

IJg!L 

IJQ!L 

fJQIL 
jJg/1.. 
).!giL 

1.19~1.. 
flg/L 

IJQIL 
IJg/L 

IJg!L 

flg/L 

IJg!L 

IJQIL 

!J9Il 
pgll 

IJg/L 

IJg!L 

IJSIL 
)Jg/L 

j.Jg/L 

pg!L 

IJQIL 

Batch to: R28173 Analysis Date: 4/19/2006 6:07:13 AM 

Benzene 

Toluene 

Ethylben:z:ene 

Methyl tert·butyl ether (MTBE) 

1,2.4· Trimethylbenzene 

1,3,5-Trlmethyloenzene 

1,2-Dichloroethane (EOC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaphlhalene 

2-Methylnaphlhalene 

Acetone 
Bromobenzene 

Bromodic:hloromelhane 

Bromoform 

Bromo methane 

2-Butenone 

Cflrbon dlsuJfjde 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chlorofomn 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1,3-Dichloropropene 

1, 2· Dibromo· 3-chloroprop ane 

Dlbromoch loromelhane 

Dibromomethane 

1.2-Dichlorol:>enzene 

1,3-Dichlorobenzena 

1,4-Dichlorobenzene 

D1chlorodlfluoromelhane 

1,1-Dichloroelhane 

1,1-Dichloroethene 

1,2-Dichloropropane 

1,3-Dichloropropane 

2,2-Dichloropropane 

1,1-Dichloropropene 

Hexachlorollutadiene 

2-Hexanone 

lsopropylbenzene 

4-lsopnopyltoluene 

ND 
NO 
NO 

NO 

ND 

ND 

NO 
ND 
NO 

NO 
ND 
NO 
ND 
NO 
ND 
NO 
NO 

ND 

ND 
NO 
ND 

ND 
NO 
ND 

ND 

ND 
NO 
NO 
NO 
ND 

ND 
ND 
NO 
ND 

NO 
NO 
NO 
NO 
ND 

NO 
NO 

NO 
ND 

NO 

------------···-··--
Qualifiers: 

E Value above quan!itation range 

J Ana\yte detected below quanli\~t ion limits 

R RPD outside accepted recovery limitl 

1 0 

1.0 

1.0 

1.0 

1.0 

tO 
1.0 

1.0 

2.0 

4.0 

40 
10 

1.0 

1.0 

1.0 

1.0 

10 

10 

1.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
2.0 

1.0 
1.0 

10 

1.0 
1.0 

----·-·-----···---·-· 

H Holding timi:S for preparelion or analysis mcceeded 

ND Not Detected at th~ Reporting Limit 

S Spike recoverr outside accepted recovery limits 

141 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

QA/QC SUMMARY REPORT 

Client: Western Refining Southwest, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Analyte Result Units POL %Rec LowLimll Highlimit %RPD RPDLimit Qual 

Method: . EPA Method 62608: VOLATILES 

Sample 10: 6ml rb U MBLK Batch ID: R28173 Analysis Date: 4/19/2006 6:07:13 AM 

4-Methyl-2-pentanone ND IJ9/L 10 

Methylene Chloride ND )Jgll 3.0 

n-Butylbenzene NO Jlg/L 1.0 

n-Propylbenzen e ND iJQIL 1.0 

sec-Bulylbenzene ND IJg{l 1.0 

Styrene ND J.IQIL 1.() 

te ri-Butylbenzene NO j.lg!L 1.0 

1,1, 1 ,2-Tetrachlorosthane ND jJg/l 1.0 

1,1 ,2,2-Tetrachloroethane NO IJQ/L 2.0 

Tetrachloroethane (PCE) ND ~giL 1.0 

trans-1.2-DCE ND IJ91l 1.0 

trans-1 ,3-Dichloropropene NO jJQfL 1.0 

1 ,2,3-Trichlorobenzene NO ~giL 1.0 

1 ,2,4-Trichlorobenzene ND jJgfL 1.0 

1,1, 1-Tiichloroethllne ND !JQIL 1.0 

1, 1,2-Trichloroethane ND IJQfL 1.0 

Trlchforoothene (TCE) NO IJQIL 1.0 

Trlchlorofluoromethane ND !Jg/L 1.0 

1,2,3· Trichl~ropropane ND ~g/L 2.0 

Vinyl chloride ND IJ9fL 1.0 

Xylenes. Total ND 1J9IL 1.5 

Sample ID: 100ng Jcs II LCS Batch 10: R28173 Analysis Date. 4/1912008 5:38:04 AM 

Benzene 21.72 llgll 1,0 109 66.8 120 

Toluene 18.58 jJg/L 10 92.9 64.1 127 

Chlorobenzene 17.96 ~giL 1.0 898 82.4 113 

1, 1-Dichloroethene 25.96 ~giL 1.0 130 66.5 132 

Trichloroethane (TCE) 21.13 ll91l 1.0 106 77.3 123 

Qual!fltl'l: 

E Value above quantitation range H HGiding times for preparatiGn or analysis exceeded 

Analyte detected below quantit~tiou limits 

R RPD outside accented recovery limits 

NO Not DeJected at tht Reporting Limit 

S Spike recovery outside accepted rerovery limits Page6 
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Hall Environmentat Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Date Received: 4/11/2008 

Received by: AT 

I 
~mple 10 labels checked by: 

'-~( l/t.£-M2-
Dsto 

Matrix: Carrier name Client drop-off 

Shippin!;J container/cooler In good condition? Yes 0 NoD Not Present 0 

Custody seals intact on flhippinl;} container/cooler? Yes ~ NoD Not Present 0 Not Shipped D 

Custody seats intact on sample bottles? Yes ~~ NoD NIA 0 

Ch11in of custody present? Yes ~ NoD 

Chain of custody signed when relinquished and received? Yes ~ NoD 

Chain ol custody agrees with sample labels? Yes ~ NcO 

Samples in proper container/bottle? Yes r!ll NoD 

Sample containers intact? Yes ~ NoD 

Sufficient sample volume for indicated test? Yas ~ NoD 

All sample!uecelved within holding time? Yes RJ NoD 

Water· VOA vials have zero headspace? No VOA vials submitted D Yes~ NoD 

Water· Preservation labels on bottle and cap match? Yes ~ NoD NIA 0 

Water- pH acceptable upon receipt? Yes 0 NoD N/A 0 

Containerrramp Blank temper~:~ture? 30 ..:6' C Accaplabla 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Date contacted: Person contacl<!d 
------·------

Contacted by: Regarding: --------·--

Comments: ----·------------------------------

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

----------·--
--- ··---- ----· -----·-·---------·-·----- ·····----·-· ----
Corrective Acilon ---- ··----·· ·----····-·- --·----·------· 

.. -·--·----···---····---- ----- -----···-----------

-------·-··· ··---- ------------------
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QNQC Package:c..e. 

~Standard 0 Level 4 (Full Validation) 
D O~er ______________________ ___ 

0 EDD (Type)-----------

Date Time Sample Request ID 

o Rush ~ 
\.> 

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

WNW.hallenvlronmental.com 

4901 Hawkins NE - Albuquerque, NM 871 09 

TeL 505-345-3975 Fax 505-345-4107 -

If necessary. s.aJ!llles sutmltted 10 Hall Environmeotal may be Slb:ootrac!E<l ro Olhet accredited laboratories. This serves as notice olltliS poosiblily. Any sub-GOntraated data ':'111 be clearly nolaled on lhe analylical repoft . 
. , 

'··,,~ .. 



1-5 

o Rush 

0 Level4 (Full Validation) 

o Other __________ _ 

o EDD (Ty~) ---------

Date Time Sample Request ID 

~ 
~ot"5 

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

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

II nece=r. s,amples submiHed !o Hall Environmental may be sutx:ontraeled to other ~ted labor81ories. This serves as notice ol !his posslllirrty. Any $Ui;H;ontrac1ed data Mil be clearly nolaled on lh9 <11\aly11eal n>port. 



0 Level 4 (Full Validation) 

o Other ______ _..;.. ____ _ 

0 EDD (Type)----------

Dale Time Sample Request 10 

~ 
:Scf5 

HALL ENVIRONMENTAL 
ANALYSIS ·LABORATORY 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

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

II ....cessary. $Mlples s~bmilted to HaD Environmental may be sulx>ontracte<l to olher aocredited !aboral~. This se.ves a.s no!lce of !his possibility. Any sub-COntracled dala .,.;q be clea!1y notaled.on the analytical repart. 



Hall Environmental Analvsis Laboratorv. Inc. 

CLIENT: 

Projeet: 

Lab Order: 

Western Refining Se>uthwest, Gallup 

Evaporation Pond/Aeration Lagoon 

0804138 

Analytical notes: 

Sample Analysis: 
EPA method 80 15B 

Date: 21-May-08 

CASE NARRATIVE 

"S" flags denote that the surrogate was not recoverable due to sample dilution and/or matrix 

interferences. 

EPA method 82708 
"S'' flags denote that the surrogate was low or not recoverable due to sample dilution and/or matrix 

interferences. 

MS/MSD: 
EPA Method 80158, 802IB, 8270B 
11811 flags denote that the recovery of the spiked compounds were poor due to dilution and matrix 

interferences. Several of the 8270B phenols were not recoverable due to high concentrations of 

petroleum hydrocarbons. 

EPA Method 7471 
Mercury was not recovered due to the high level of mercury in the sample. The amount that was spiked 

into the sample was diluted out by the x50 dilution. 

Pagel ofl 
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Hall Environmental Analysis Laboratory, Inc. Date: 21-Muy-08 

QA/QC SUMMARY REPORT 
Client: Western Refming Soulhwest, Gallup 
Project: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Analyte Result Units PQL %Rec LowLimlt HlghUmlt %RPD RPDLimit Qual 

Methocl: EPA Method 8015B: Gasoline Range 
Sample 10: 0804138-321\MSD MSD Batch ID: 16642 Anal:f.ii& Date: 411 812008 8:52:40 PM 

Gasoline Range OrganiC& (GRO) 661.2 mgiKg 100 132 69.5 120 1.17 11.6 s 
Sample ID: 0804138-32AMS MS .Batch 10: 1&642 Analysis Dale: 4/1812008 8:22:32 PM 

GaSOline Range OrganiC& (GRO) 669.0 mg/Kg 100 134 69.5 120 s -·-· ... - ·-- --- --
Methocl: EPA Method 82808: VOLATILES 
SampleiO: 0804138-32A MSD MSD Balch ID: 15642 Analysis Date: 4/211200812:01:13 PM 

Benzene 6.620 mg/Kg 0.50 64.4 86.9 142 14.9 20 s 
Toluene 14.54 mg/Kg 0.50 133 78.4 128 15.0 20 s 
Chloroben:z&ne 2.917 mg/Kg 0.50 29.2 78.2 127 21.2 20 SR 

1,1-Dicllloroelhem:~ 4.283 mg/Kg 0.50 42.8 72.6 150 20.8 20 SR 
Trlcnloroelhene (TCE) 2.718 mg!Kg 0.50 27.2 72.2 120 33.8 20 SR 
SampleiD: 0804138-32A MS MS Balch 10: 115642 Analysis Date: 4.121/2008 11 :25:48 AM 

Benzene 5.700 mg/Kg 0.50 55.2 66.9 142 s 
Toluene ~2.52 mgiKg 0.50 11S 78.4 128 

Ctllorobanzene 2.358 mg/Kg 0.50 23.6 78.2 127 s 
1,1-Dichloroelhene 3.172 mgiKg 0.50 31.7 72.6 150 s 
Trlchloroelhene (TCE) 1.932 mg/Kg 0.50 19.3 72.2 120 s 

QuaUfiera: 

E V111lue •bwe quMtitation !Bilge H Holding times foe preparalioll or analysis exalllded 
J Anal~ detecmd below quantitationlimits 
R RPD outside accepted recovery limit' 

ND Not Detected at the R1.1porti~~g Limit 
S Spike recovery outside accepted recovery limits Page 1 



Hall Environmental Analysis Laboratory, Inc. Date: ll~May-08 

QA/QC SUMMARY REPORT 

Client: . Western Refining Southwest, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Analyto Result Units PQL %Rec Lowlimit High Limit %RPD RPDLimit Qual 

Method: EPA Method 8270C: Semlvolatltea 

SampleiD: 0804138..018 MSD Batch ID: 16669 Analysis Date: 4117/2008 

Acenaph1hene 37.35 mg/Kg l,l.10 149 24 125 20.5 30 s 

4-Chloro-3-methylphenol 42.35 mg/Kg 0.10 84.8 14.6 154 18.7 30 

2-Chlorophanol 37.45 mg/Kg 0.10 75.0 13.3 14Q 9.36 30 

1,4-Dichlorobenzene 20.20 mgiKg 0.10 80.6 23.8 118 5.08 30 

2,.4-Dinltrotoluene NO mQIKg 0.10 0 28 136 0 30 s 
N-Nitrosodi-n-propylamine NO mgJKg 0.10 0 28 114 0 30 s 
4-Nitrophenol ND mg/Kg 0.10 0 13.1 150 0 0 s 
Pentachlorophenol NO mg/Kg 0.33 0 20.1 139 0 30 s 

Phenol 42.30 mg/Kg 0.10 72.5 17.3 141 7A8 30 

Pyren& 58.90 mg/Kg 0.10 142 29 131 6.30 30 s 

1 ,2,4-Trlchlorobenzene 18.25 mg/Kg 0.10 72.9 17.9 126 1.90 30 

Sample ID: 08041S8-32Bmsd MSD Batch 10: 1&&82 Analysis Date: 412012008 

Acenaphthene NO mgJKg 15 51.5 24 125 0 30 

4-Chloro-3-methylphenol 37.65 mg/Kg 15 76.4 14.6 154 9.17 30 

2-Chlorophenol 33.65 mg/Kg 15 67.4 13.3 149 3.48 30 

1,4-Dichlorobenzene 19.25 mg/Kg 15 76.8 23.6 116 6.-43 30 

2,4-Dlnitrotoluene NO mg/Kg 15 0 28 136 0 30 s 
N-Nitrosodl-n-propylamine ND mg/Kg 15 0 28 114 0 30 s 
4-Nitroph&nol NO mg/Kg 15 0 1~.1 150 0 0 s 
Pentachlorophenol NO ~Kg 50 0 20.1 139 0 30 s 

Phenol 40.45 mgJKg 15 65.3 17.3 141 0.739 30 

Pyrene 42.45 mg/Kg 15 -17.4 29 131 51.3 30 SR 

1 ,2,4·Trlchlorobenzene 17.55 mg/Kg 15 70.1 17.9 126 0.284 30 

SampleiD: OB04138--01B MS Batch ID: 16669 Analysis Dale: 4117/2008 

Acenaphthene 30.40 mg/Kg 0.10 121 24 125 

4-Ch loro-3-methylphenol 35.10 mg/Kg 0.10 70.3 14.6 154 

2-Chlorophenol 34.10 mg/Kg 0.10 68.3 13.3 149 

1,4-0ichlorobenzene 19.20 mg/Kg 0.10 76.6 23.6 118 

2.4-Dinltrotoluane NO mg/~ 0.10 0 28 135 s 
N-Nitruaodi-fl-propylamine NO mg/Kg 0.10 0 28 114 s 
4-NIIrophenol ND mg/Kg 0.10 0 13.1 150 s 
Pentachlorophenol NO m!J11<9 0.33 0 20.1 139 s 
Phenol 39.25 mgfKg 0.10 66.4 17.3 141 

Pyrena 55.30 mg/Kg 0.10 127 29 131 

1.2,4-Trichlorobenzene 18.60 mg/l<sJ 0.10 74.3 17.9 126 

SampleiD: 0804138-32Bms MS Batch 10: 111682 Analysis Date: 412012008 

Acenapl\lhene 32.40 mg!Kg 15 129 24 125 s 
4-Chloro-3-mathylphenol 34.35 rngll<g 15 66.8 14.6 H:i4 

2-Chlorophenol 32.50 m~/Kg 15 65.1 13.3 149 

1,4-Dic:hlarobenzene 18.05 mg/Kg 15 72.1 23.6 118 

2,4-Dinitrotoluene ND mg/Kg 15 0 26 136 s 
N-Nitroeodi·fl·PrtiP)'Iamine NO mg/Kg 15 0 2B 114 s 
4-NIImphanol NO mgll<g 15 0 13.1 150 s 

Qlllllllen: 
·-··------ --

E Valoe HDoW quntilalion range H Holding times for prep&nrtion or Qnslysi& exceeded 

Anttl}'tll de!cclcd llelow quanlitation limits ND Not Detected at the Reporting Limit 

R RPD oulsidc twcepted recovery limit& s Spike recoyery ou!Side accepted recavc.ry limilS Page2 



Hall Environmental Analysis Laboratory, Inc. Date: 21-May-08 

QAJQC SUMMARY REPORT 

Client: Western Refining Southwest, Gallup 

ProJect: Evaporation Pond/ Aeration I .. agoon Work Order: 0804138 

Analyte Result Units PQL %Rec Lowllmlt Hlghlimit %RPD RPDLimlt Qual 

MethOd: EPA Method 8270C: SemlvolaUius 

Sample ID: 08.04138-UBms MS BatchiD: 16882 An&IY$1S Date: 412012008 

Pentachlorophenol NP mg/Kg 50 0 20.1 139 s 

Phenol 40.75 mg/Kg 15 65.9 17.3 141 

Pyrene 71.75 mg/Kg 15 99.6 29 131 

1,2,4-Trldllorobanzene 17.60 mg/l<c} 15 70.3 17.9 126 

-· ---· ---
Metb.od: EPA Method 7471: Mercury 

Sample ID: 0804138-32BMSDX MSO Balctl ID: 16787 Anal)lsls Date: 4/2812008 3:51:41 PM 

Mercury 8.503 mg/Kg 1.6 -253 75 125 4.10 20 s 

Sample ID: 0804138-32BMS X&O MS Batch 10: 16787 Analysis Dete: 4n8f2008 3:45:08 PM 

Mercury 8.162 mg/Kg 1.6 -462 75 125 s 
--- ---

Method: EPA Method 60108: Soli Metals 

Sample ID: 0804138·32BMSD MSD Batch ID: 16708 Analysis Date: 4/2312008 9:09:58 AM 

Arsenic 31.49 mgiKg 2.5 93.1 75 125 5.64 30 

Cadmium 23.47 mg/Kg 0.10 93.0 75 125 0.500 30 

Chromium 34.79 mg/Kg 0.30 85.4 75 125 0.167 30 

Selenium 22.76 mg/Kg 2.5 91.8 75 125 3.07 30 

SamploiD: D80413B-32BMB MS Balch ID: 16708 Analysis Date: 4/2312008 9:07:19 AM 

An!!enic 33.32 mg/Kg 2.5 102 75 125 

Cadmium 23.59 mgll(g 0.10 95.0 75 125 

Chromium 34.73 mg/Kg 0.30 86.6 75 125 

Selenium 23.47 mgn<g 2.5 96.3 75 125 

·-----... -------------
Qualifier•: 

B Value above quanlitation ra• H Holding times fur prepasation or analysis exceeded 

J Anal)'tl: detected bow quantitatlon limits 

R RPD out& ide accepted recovery 11m its 

ND Not Dctccled 111 the Reporting Limit 

S Spike recovery ool!l ide accepted recovery limits 
Page3 
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Tier II Data Validation Report Summary 

Client: Western Refining Southwest, Gallup Laboratory: Hall Environmental Analysis Laboratory, Albuquerque, NM 
Project Name: Evaporation Pond/Aeration Lagoon Samole Matrix: Soil 
Project Number: 072-697-016 Sample Start Date: April 8, 2008 
Date Validated: Mav 21, 2008 Sample End Date: APril 11 , 2008 
Parameters Included: TPH Method 80156 for Gasoline and Diesel, VOCs by 82608, SVOCs by 8270C, and RCRA Metals by 
60108 
Laboratory Project IDs: 0804138 
Data Validator's Name: Christina Hiegel, Civil Engineer 

DATA EVALUATION CRITERIA SUMMARY 

A Tier II Data Validation was performed by Trihydro Corporation's Chemical Data Evaluation Services group on the analytical 
data report package generated by Hall Environmental Analysis Laboratory evaluating samples from Western Refining 
Southwest, Gallup, New Mexico. 

Precision, accuracy, method compliance, and completeness of this data package were assessed during this data review. 
Precision was determined by evaluating the calculated RPD values of samples from field duplicates pairs and laboratory 
duplicates pairs. Laboratory accuracy was established by reviewing the demonstrated laboratory control. samples (LCS) and 
matrix spike recoveries (MS/MSD) to verify that none of the data were biased. Additionally, field accuracy was established by 
collecting field and trip blanks to monitor for possible ambient or cross contamination during sampling. Method compliance was 
established by reviewing holding times, detection limits, surrogate recoveries, method blanks, and laboratOry control samples 
against method specific requirements. Completeness was evaluated by determining the overall ratio of the number of samples 
planned versus the number of samples with valid analyses. Determination of completeness included a review of the chain-of­
custody, laboratory analytical methods, and any other necessary documents associated with this analytical data set 

Data were evaluated in general accordance with validation criteria set forth in the US EPA Contract Laboratory Program (CLP) 
National Functional Guidelines for Superfund Organic Methods Data Review, document number USEPA-540-R-07-003, July 
2007 with additional reference to USEPA Contract Laboratory Program (CLP) National Functional Guidelines for Organic Data 
Review, document number EPA 540/R-99-008 of October 1999 and the USEPA CLP National Functional Guidelines for 
Inorganic Data Review, document number EPA 540R-04-004, October 2004. Review of duplicates is conducted in accordance 
with US EPA Region 1 Laboratory Data Validation Function Guidelines for Evaluation of Organic Analysis, December 1996. 

SAMPLE NUMBERS TABLE 

Client Sample ID Laboratory Sample Number 
EP1-3 0804138-01 
EP1-4 0804138-02 
EP1-5 0804138-03 

AL 1-1-HP 0804138-04 
AL 1-2-HP 0804138-05 
AL1-3-HP 0804138-06 
AL1-4-HP 0804138-07 
AL1-5-HP 0804138-08 
AL1-1-SS 0804138-09 
AL 1-2-SS 0804138-10 
AL1-3-SS 0804138-11 
AL1-4-8S 0804138-12 
Al1-5-SS 0804138-13 

EP1-6 0804138-14 
EP1-7 0804138-15 
EP1-8 0804138-16 
BD-2 0804138-19 -

..................................... Too~o 
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Tier II Data Validation Report Summary 

Client Sample ID Laboratory Sample Number 
BD-1 0804138-20 

EB040808 0804138-21 
EB040908 0804138-22 
EB041008 0804138-23 
Trip Blank 0804138-24 
AL2-1-HP 0804138-25 
AL2-2-HP 0804138-26 
AL2-3-HP .. 0804138-27 
AL2-4-HP 0804138-28 
AL2-5-HP 0804138-29 
AL2-1-SS 0804138-30 
AL2-2-SS 0804138-31 
AL2-3-SS 0804138-32 
AL2-4-SS 0804138-33 
AL2-5-SS 0804138-34 

EP1-1 0.804138-35 
EP1-2 0804138-36 

-
.......................................... mh~dro 
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Tier II Data Validation Report 

The samples were analyzed for client-specified analytes. Chain-of-Custody (COC) completeness is included in Section #2. The 
laboratory data were reviewed to evaluate compliance with the required m~thods and the quality of the reported data. A leading 
check mark ( v") indicates that the referenced data were deemed acceptable. A preceding crossed circle (®) signifies problems 
with 1he referenced data that may have warranted attaching qualifiers to the data . 

.r Data Completeness 

.r COC Documentation 

.r Holding Times and Preservation 

.r Laboratory Blanks 

.r Laboratory Control Samples (LCSILCSD) 
® System Monitoring Compounds (Surrogates) 
® Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
® Field Duplicates 
.r Laboratory Duplicate 
.r Field Blanks 

OVERALL DATA PACKAGE ASSESSMENT 

Based on a data validation review, the data are acceptable as delivered. Data qualified by the laboratory are discussed in 
Section #9. 

The purpose of validating data and assigning qualifiers is to assist in proper data interpretation. Data which are not qualified 
meet the site data quality objectives. If values are assigned a "J" or "UJ" qualifier, the data inay be used for site evaluation, with 
the reasons for qualification being given consideration when interpreting sample concentrations. Data points which are 
assigned an "R" qualifier should not be used for any site evaluation purposes. 

Data Completeness 

The analyses appeared to be performed as requested on the chain-of-custody records. The associated samples were received 
by the laboratory and appeared to be analyzed properly. No data points were rejected. Completeness of the data are 
calculated to be 1 00% 

...................................... m~mo 
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Validation Criteria Checklist 
Data validation qualifiers applied to data as a result of this review: J- Estimated value; UJ- Estimated reporting limit; 
JB- Estimated value due to blank detection. 
1. ' Did the laboratory identify any non-conformances related to the analytical data? 

Yes 

Comments: The laboratory noted that for Method 80158, the "S" flag denotes that the surrogate was not recoverable 
due to sample dilution andfot matrix interferences. The laboratory noted that for Method 82708, the "S" flag denotes 
that the surrogate was low or not recoverable due to sample dilution and or matrix interferences. For the MSIMSD by 
method 80156, 80216, and 82706, the "S" flags denote that the recovery of spiked compounds were poor due to 
dilution and matrix interferences. Several of the 82708 phenols were not recoverable due to high concentrations of 
petroleum hydrocarbons. For Mercury by Method 7471, mercury was not recovered due to the high level of mercury in 
the sample. The amount that was spiked into the sample was diluted out bv the 50 times dilution. 
2. Were sample chain-of-custody (COC) forms complete? 

Yes 

Comments: The COC forms, from field to laboratory, were complete, and custody was maintained as evidenced by field 
and laboratory personnel signatures, dates, and times of receipt. The Tier 1 validator indicated that analyses were 
correct. 

3. Were detection limits in accordance with the QAPP, permit, or method, or Yes 
indicated as acceptable by the Tier 1 validator? 

Comments: Several dilutions were required by the laboratory. Samples appeared to be diluted acceptably and no data 
will be qualified as a result of this review. Final useability of data with regards to dilutions will be determined by the 
project manager. 
4. Were the requested analytical methods in compliance with the QAPP, permit, or 

Yes COC? 

Comments: Analytical methods appeared to be acceptable and were verified during the Tier 1 validation. 
5. Were samples received in good condition within method specified requirements? 

Yes 

Comments: Samples were received on ice, intact, and in good condition with a cooler temperature within the 4°C +/- 2°C 
acceptance range at 3"C. 
6. Were samples analyzed within method specified or technical holding times? 

Yes 

Comments: Method specified holding times were met for the analyses reported. 
7. Were reported units appropriate for the associated sample matrix/matrices and 

Yes method(s) of analyses? 

Comments: Sample results were reported in units of mg/kg, which are acceptable units for the soil matrix. 
8. Do the laboratory reports include all constituents requested to be reported as 

Yes indicated by the Tier 1 validator? 

Comments: Reported constituents were in accordance with those requested and are acceptable according to the Tier 1 
validator. 

9. Were data qualification flags used by the laboratory? Yes 
Comments: Data were qualified with the laboratory using an S or and SR. The S flag indicates that the spike recovery 
was outside accepted recovery limits. The R flag indicates that the RPD was outside of acceptable recovery limits. 

1 0. Was there indication from the laboratory that the initial or continuous calibration N/A 
verification results were within acceptable limits? 

Comments: Initial and continuing calibration data were not included as part of this data set; however, these data are 
assumed to be acceptable as the laboratory did not note that any calibration verification results were outside acceptable 
limits. 

11. Was the total number of method blank samples prepared equal to at least 5% of Yes 
the total number of samples, or analyzed as required by the method? 

Comments: One method blank was analvzed for each batch. 

12. Were method blank detections reported for this data set? No 
Comments: No method blank detections were reported with this data set. 

-
........................................ ~~ro 
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13. Was the total number of matrix spike samples prepared equal to at least 5% of the Yes 
total number of samples, or analyzed as required by the method? 

Comments: One MS/MSD was analyzed for GRO batch 15642, VOC batch 15642, mercury batch 15767, and metals 
batch 15708 and was prepared from sample AL2-3-SS. Additionally, an MS/MSD was analyzed for semi-volatiles batch 
15669 and 15682 and was prepared from sample EP1-3 and AL2-3-SS respectively. 

14. Were matrix spike recoveries within laboratory-specified limits? No 

Comments: Matrix spike recoveries were outside of acceptable limits for most batches and analytes. For GRO batch 
15642, the MS and MSD were outside of acceptable limits at 132% and 134% where the acceptable range is 69.5-
120%. As a result, all GRO detections will be qualified. 

For semivolatiles batch 15669, several MS/MSD recoveries were outside of acceptable limits including acenaphthene 
(149%-MSD; acceptable range 24-125%), 2,4-dinitrotoluene (0% and 0%; acceptable range 28-136%), N-nitrosodi-n­
propylamine (0% and 0%; acceptable range 28-114%), 4-nitrophenol ((0% and 0%; acceptable range 13.1-150%), 
pentachlorophenol (0% and 0%; acceptable range 20.1-139%). Additionally, in batch 15682, several MSIMSD 
recoveries were outside of acceptable limits including acenaphthene (129%-MS; acceptable range 24-125%), 2,4-
diriitrotoluene (0% and 0%; acceptable range 28-136%),·N-nitrosodi-n-propylamine (0% and 0%; acceptable range 28-
114%), 4-nitrophenol ((0% and 0%; acceptable range 13.1-150%), pentachlorophenol (0% and 0%; acceptable range 
20.1-135%), and pyrene (-17.1%; acceptable range 29-131%). Additional the RPD for pyrene was 51.3%, which was 
greater than the acceptable RPD of 30%. Due to most SVOC MSIMSD recoveries being outside of acceptable limits, all 
SVOC results will be qualified. 

For mercury batch 15767, the surrogate recoveries were -462% and -253% where the acceptable range is 75-125%. 
Due to matrix interferences for mercury, all mercury data will be qualified. 

For VOC batch 15642, the MSIMSD recoveries for benzene (55.2% and 64.4%; acceptable range 66.9%-142%), 
toluene (133%-MSD; acceptable range 78.4-128%), chlorobenzene (23.6% and 29.2%; acceptable range 78.2-127%), 
1,1-dichloroethene (31.7% and 42.8%; acceptable range 72.6-150%), and trichloroethene (19.3% and 27.2%; 
acceptable range 72.2-120%) were outside of acceptable limits. Additionally, the RPD values for chlorobenzene 
(21.2%), 1, 1-dichloroethene (29.8%), and trichloroethane (33.8%) were above the upper RPD limit of 20%. For VOCs, 
due to most recoveries being outside of acc~Qtable limits, all VOC results will be Qualified. 

15. Was the total number of laboratory control samples analyzed equal to at least 5% Yes 
of the total number of samples, or analyzed as required by the method? 

Comments: Laboratory control samples were analyzed for each batch. 
16. Were laboratory control recoveries within laboratory-specified limits? Yes 
Comments: The laboratOIY_ control recoveries were within specified limits. 
17. Were surrogate recoveries within laboratory control limits? No 
Comments: Surrogate recoveries for several samples were outside of acceptable recovery ranges. For Method 80158 
and analyses of DRO, the laboratory reported 0% recovery (acceptable range 61.7%-135%) for all samples. No data 
will be qualified since discussions with the laboratory indicated that the surrogates were diluted out. 

For sample EP1-2, the semivolatile (SVOC) surrogate for 4-terphenyl-d14 (160%; acceptable range 34.6-151 %) was 
above acceptable limits. For sample EP1-1, the SVOC surrogate 2,4,6-tribromophenol was outside of acceptable limits 
(28.9%; acceptable range 35.5-141%). For sample AL2-5-SS, the surrogate 2,4,6-tribromophenol was outside of 
acceptable limits (12.3%; acceptable range 35.5-141%). For sample BD-1, the surrogate 2,4,6-tribromophenol was 
outside of acceptable limits (30.1%; acceptable range 35.5-141 %). For sample EP1-7, the SVOC surrogate 2,4,6-
tribromophenol was outside of acceptable limits (33.5%; acceptable range 35.5-141%). Lastly for sample AL 1-4-SS, the 
SVOC surrogate 2,4,6-tribromophenol was outside of acceptable limits (34.3%; acceptable range 35.5-141%). For 
these samples, only one out of six surrogates was outside of acceptable limits; therefore, no qualification is required. 

For sample AL 1-5-sS for SVOCs, the surrogate 2,4,6-tribromophenol was outside of acceptable limits (21.9%; 
acceptable range 35.5-141%) and the surrogate 4-terphenyl-d14 was outside of acceptable limits (33.5%; acceptable 
range 34.6-151%). For sample BD-2, the surrogate 2,4,6-trlbromophenol was outside of acceptable limits (19.9%; 
acceptable range 35.5-141 %) and the surrogate 2-fluorobiphenyl was outside of acceptable limits (0%; acceptable 
range 30.4-128%). Lastly, for sample AL2-3-SS, the surrogate 2,4,6-tribromophenol was outside of acceptable limits 
(25.9%; acceptable range 35.5-141%) and the surrogate 4-terphenyl-d14 was outside of acceptable limits (31.7%; 
acceptable range 34.6-151%). In each case, one out of range surrogate was an acid and the other was a base/neutral. 
No data were qualified since the other two acid surrogates and other two base/neutral surrogates were within 
acceptable limits. 

For sample AL2-2-SS for VOCs, the surrogate 4-bromofluorobenzene was recovered slightly below (79.2%) the lower 
recovery range of 79.3-126%. As a result, the detected and non-detected VOC values for this sample will be qualified 
as J/UJ. • .............................................. Tri~~o 
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18. Was the number of equipment, trip, or field blanks collected equal to at least 10% Yes 
of the total number of samples, or as required by the project guidelines, QAPP, 
SAP, or permit, or as indicated by the Tier 1 validator? 

Comments: Three equipment blanks and one trip blank were collected and reported with these samples. Therefore, 
blanks were collected on a 1 0% basis. 
19. Were detections found in trip blanks, equipment blanks, or field blanks? No 
Comments: No detections were found in the blanks. 
20. Was the number of field duplicates collected equal to at least 10% of the total Yes 

number of samples, or as required by the project guidelines, QAPP, SAP, or 
permit, or as indicated by the Tier 1 validator? 

Comments: Sample BD-1 is a duplicate of AL2-2-SS and BD-2 is a duplicate of AL2-4-SS. 
21. Were field duplicate RPD values less than the upper RPD limit (soil [50%], water Yes 

[30%], or air/vapor [25%]), as specified by the laboratory or method? 
Comments: Most RPD values were acceptable with the exception of the RPD for 2-methylnaphthalene (Method 8270C) 
between AL2-4-SS and BD-2. As a result, all 2-methylnaphthalene was qualified. The other associated RPD values 
were acceptable. 
22. Were laboratory duplicate RPD values within laboratory-specified limits? N/A 
Comments: Laboratory duplicates were not reported by the laboratory. 
23. General Comments: The analyses were reported as being acceptable by the laboratory. 
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Table 1. Qualification Summary, Western Refining Southwest, Gallup, New Mexico (0804138) 

Client Laboratory 
Laboratory 

Reviewer Analyte 
Sample ID Assigned ID Result 

Qualifier 
Reason for Qualification 

Gasoline Range High MS and MSD results 

Organics All Samples All Samples Detections J indicating a possible high 
bias 

2-
Detections/Non- High RPD (>1 00%) in the 

Methylnaphthalene All Samples All Samples Detections J/UJ duplicate indicating poor 
(Method 8270C) repeatability 

VOCs AL2-2-SS 0804136-31 
Detections/Non-

J/UJ Low surrogate recovery Detections 

VOCs All Samples All Samples 
Detections/Non-

J/UJ Severe Matrix Interference , Detections 

SVOCs All Samples All Samples 
Detections/Non-

J/UJ Severe Matrix Interference Detections. 

Mercury All Samples· All Samples Detections/Non-. 
JIUJ Severe Matrix Interference Detections 

J - Indicates estimated detection. 
UJ -Indicates estimated detection below the reporting limit 

• ............................................. Tri~ro 
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Table 2. Field Duplicate Summary, Western Refining Southwest, Gallup, New Mexico (0804138) 

Parent SamJ le: AL2-2-SS I Duj>llcate Sample: BD-1 . 
Laboratory 

Result Duplicate Result Relative Percent 
Analyte (mglkg) (mglkg) Difference (RPD) 

Diesel Range Organics 260000 220000 16.7% 
Motor Oil Organics 31000 ND(25000) DL 

Mercury 6.8 11 47.2% 
Arsenic 13 12 8.0% 
Barium 500 420 17.4% 

Cadmium 0.32 
'< 0.46 35.9'% 

Chromium 21 22 4.7% 
Lead 24 26 8.0% 

Chrysene ND{30) 48 DL 
Fluorene 98 100 2.0% 

2-Methylnaphthalene- 8270C 450 540 18.2% 
3,4-methylphenol ND(30) 30 DL 

Naphthalene 38 48 23.3% 
Phenanthrene 230 300 26.4% 

Pyrene ND(30) 56 Dl 
Toluene 2.1 1.3 47.1% 

Ethylbenzene 0.72 ND{0.5) DL 
1,2,4-Trimethylbenzene 4.5 2.9 43.2% 
1,3,5-Trimethylbenzene 1.1 0.61 57.3%* 

Naphthalene 5.8 5.1 12.6% 
1-Methylnaphthalene- 8260 26 23 12.2%. 
2-Methylnaphthalene - 8260 37 34 8.5% 

n-Butylbenzene 1.0 0.65 42.4% 
Xylenes 4.9 3.1 45.0% 

Field duplicate RPD control limits should not exceed 30% for water, 50% for soil, or 25% for air or vapor 
as established by USEPA Region 1 Laboratory Data Validation Function Guidelines for Evaluation of 
Organic Analysis, December 1996. 

DL- indicates that one result was detected and the other was non-detect. For the DL noted values, the 
detected value was within 2x the reporting limit and no qualification was required. 
*-Indicates that one or both of the determinations was less than five times the reporting limit and a valid 
RPD could not be calculated; therefore no data will be qualified . 
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Parent Sample: AL2-4-SS I D~icate Sample: BD-2 

Laboratory . Result Duplicate Result Relative Percent 
Analyte (mg/kg) (mgtkg) Difference (RPD) 

Diesel Range Organics 250000 350000 33.3% 
Motor Oil Organics 35000 52000 39.1% 

Mercury 8.1 5.5 38.2% 
Arsenic 14 14 0.0% 
Barium 190 210 10.0% 

Cadmium 0.42 0.4 4.9% 
Chromium 16 16 0.0% 

Lead 32 .. 29 9.8% 
Chrysene ND(30) 49 DL 

Dibenzofuran ND(30) 36 DL 
Fluorene 44 130 98.9%" 

2-Methylnaphthalene- 8270C 190 640 108.4% 
3,4-methylphenol ND(30) 35 DL 

Naphthalene 44 67 41.4% 
Phenanthrene 210 310 38.5% 

Pyrene ND(30) 51 DL 
Toluene 1.6 1.2 28.6% 

Ethyl benzene 0.56 ND(0.5) DL 
1 ,2,4-Trimethylbenzene 4.1 3.6 13.0% 
1 ,3,5-Trimethylbenzene 0.72 0.56 25.0% 

Naphthalene 5.4 4.1 27.4% 
1-Methylnaphthalene- 8260 24 21 13.3% 
2-Methylnaphthalene- 8260 30 24 22.2%" 

n-Butylbenzene 1.1 0.72 41.8% 
,. Xylenes 4.0 3.1 25.4% 

Field duplicate RPD control limits should not exceed 30% for water, 50% for soil, or 25% for air or vapor 
as established by US EPA Region 1 Laboratory Data Validation Function Guidelines for Evaluation of 
Organic Analysis, December 1996. 

DL- indicates that one result was detected and the other was non-detect For the DL noted values, the 
detected value was within 2x the reporting limit and no qualification was required. 
" - Indicates that one or both of the determinations was less than five times the reporting limit and a valid 
RPD could not be calculated; therefore no data will be qualified . 

...................................... ~~ro 
9 of9 



APPENDIXE 

SURVCAD VOLUME CALCULATIONS 

:v. 
-------------------------- Tribqdro 



'!I 

072SediVo!s200805-Vol-AL 1-HP-SS 
Volume Report Aeration Lagoon 1 Soft Sediment 5/30/2008 10:51 
Comparing GRiD file: 
H:/Projects!VVestemReflning/Ga!!up/072-697-016/CADD/SurvCadData/AL i-HP.grd 

and GRiD file: H:/ProjectsNVesternRefining/GaHup/072-697-016/CADD/SurvCadData/AL 1-SS.grd 
Grid corner locations: 6164.05,4854.71 to 6328.05,5025.7i 
Grid resolution X: i 64, Y: 171 Grid cell size X: 1.00, Y: 1.00 
Area in Cut : 0.0 S.F., 0.00 Acres 
Area in Fi!!: 12,324.8 S.F., 0.28 Acres 
Total inclusion area: 12,324.8 S.F., 0.28 Acres 
Cut to Fill ratio: 0.00 
Average Fill Depth: 3.21 
Max Fm Depth: 5.88 
Cut (C.Y.) I Area (acres): 0.00 
Fill (CY) I Area {acres): 5173.59 
Cut volume: 0.0 C. F., 0.00 C.Y. 
Fill volume: 39,522.8 C.F., 1,463.81 C.Y. 
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072SediVols200805-Voi-Al1-TD-HP 
Votume Report Aeration Lagoon i Hard pack Sediment 5/30/2008 10:50 
Comparing GRiD file: 
H:/Projects/WesternRefining/GaHup/072-697 -016/C,A.DD/SurvCadData/AL 1-TD.grd 

and GRiD file: H:/Projects/WesternReflning/Ga!!up/072-697 -016/CADD/SurvCadData/AL 1-HP.grd 
Grid corner locations: 6164.05,4854.71 to 6328.05,5025.71 
Grid resolution X: 164, Y: 171 Grid cell size X: i.OO, Y: '1.00 
Area in Cut: 0.0 S.F., 0.00 Acres 
Area in Fill: 12,324.8 S.F., 0.28 Acres 
Total inclusion area: 12,324.8 S.F., 0.28 Acres 
Cut to Fill ratio: 0.00 
Average Fill Depth: 0.50 
Max Fill Depth: 2.47 
Cut (C.Y.) I Area (acres): 0.00 
Fm (C.Y.) l Area (acres): 808.43 
Cut volume: 0.0 C.F., 0.00 C.Y. 
Fill volume: 6,175.9 C.F., 228.74 C.Y. 
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Iii 

072SediVols200805-Voi-AL2-HP-SS 
Volume Report Aeration Lagoon 2 Soft Sediment 5/30/2008 10:49 
Comparing GRiD file: 
H :/P rojects!WesternRefining/Ga llup/072-697 -0 16/CADD/SurvCad Data/AL2 -H P. grd 

and GRiD file: H:/Projeds!WestemRefining/GaHup/072-697 -016/CADD/SurvCadDataJAL2-SS.grd 
Grid corner locations: 5968.13,4838.96 to 6183.13,5067.96 
Grid resolution X: 215, Y: 229 Grid ceH X: 1.00, Y: 1.00 
Area in Cut: 0.0 S.F., 0.00 Acres 
Area in Fill: 19,902.8 S.F., 0.46 Acres 
Total inclusion area: 19,902.8 S.F., 0.46 Acres 
Cut to Fill ratio: 0.00 
Average Fill Depth: 4.62 
Max Fill Depth: 8.50 
Cut (C.Y.) I Area (acres): 0.00 
Fill (C.Y.) I Area (acres): 7450.55 
Cut volume: 0.0 C.F., 0.00 C.Y. 
Fi!l volume: 91,9i3.4 C.F., 3,404.20 C.Y. 
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072SediVols200805-Vo!-AL2-TD-HP 
Volume Report Aeration Lagoon 2 Hardpack Sediment 5/30/2008 10:47 
Comparing GRiD file: 
H:!Projects/WestemRefining/GaHup!072-697-0i6/CADDJSurvCadData/AL2-TD.grd 

and GRiD file: H:!Projects/WestemRefining/Gai!upJ072-697 -016/CADD/SurvCadData/AL2-HP.grd 
Grid comer locations: 5968.13,4838.96 to 6183.13,5067.96 
Grid resolution X: 215, Y: 229 Grid cell size X: 1.00, Y: i .00 
Area in Cut: 0.0 SF, 0.00 Acres 
Area in Fill: 19,902.8 SF, 0.46 Acres 
Total inclusion area: 19,902.8 S.F., 0.46 Acres 
Cut to Fill ratio: 0.00 
Average Fill Depth: 0.58 
Max Fill Depth: 2.09 
Cut (C.Y.) I Area (acres): 0.00 
Fill (C.Y.) I Area (acres): 940.99 
Cut volume: 0.0 C.F., 0.00 C.Y. 
Fill volume: ii,608.5 C.F., 429.95 C.Y. 
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''I 

072SediVo!s200805-Vol-EP1-SS-TD 
Volume Report Evaporation Pond 1 5/30/2008 11:03 
Comparing GRiD file: 
H:/ProjectsJWestemRefining/Ga!lup/072-697 -0 16/CADD/SurvCadData/EP1-TD.grd 

and GRiD file: H:/Projects/WestemRefining/GaHup/072-697 -016/CADD/SurvCadData/EPi-SS.grd 
Grid corner locations: 5981.50,5014.46 to 6297.50,5341.46 
Grid resolution X: 316, Y: 327 Grid cell size X: 1.00, Y: 1.00 
Area in Cut: 0.0 S.F., 0.00 Acres 
Area in Fin: 53,891.7 S.F., 1.24 Acres 
Total inclusion area: 53,891.7 S.F., i .24 Acres 
Cut to Fill ratio: 0.00 
Average Fifl Depth: 1 .59 
Max Fill Depth: 5.04 
Cut (C.Y.) I Area (acres): 0.00 
Fill (C.Y.) I Area (acres): 2568.95 
Cut volume: 0.0 C.F., 0.00 C.Y. 
Fill volume: 85,813.1 C.F., 3,178.26 CY 
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