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October 26, 2010 

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 JUNE 7, 2010] 
CORRECTIVE MEASURES IMPLEMENTATION WORK PLAN 
SOLID WASTE MANAGEMENT UNIT (SWMU) NO. 1 
AERATION BASIN 
WESTERN REFINING SOUTHWEST INC., GALLUP REFINERY 
EPA ID # NMD000333211 
HWB-GRCC-09-003 

Dear Mr. Bearzi: 

The following responses have been prepared to address your comments of June 7, 
2010. As Western Refining Southwest Inc. ("Western") is now pursuing close in-place of 
the Aeration Lagoons and EP-1, the Corrective Measures Implementation Work Plan 
dated July 2009 requires revisions beyond those necessary to address your comments. 
In addition, many of the comments in the June 7, 2010 Notice of Disapproval are no 
longer relevant. Responses, where relevant, to individual comments are presented 
below. Additional text was added to Section 1 to clarify that SWMU No. 1 -Aeration 
Basin, as described in the RCRA Post-Closure Care Permit, includes both of the 
aeration lagoons (AL-1 and AL-2) and EP-1. The corrected reference to Aeration Basin 
has also been made to the report title and the Executive Summary. 

Comment 1 
In Section 2 (Background), page 4, the Permittee states "[t]his CMI Work Plan is 
submitted pursuant to the requirements of Provision IV.B.9 of the Post Closure Care 
Permit issued by the NMED on August 17, 2000 and the requirements of the OCD 
Discharge Permit issued August 23, 2007." Section IV. B. 9 of the Post-Closure Care 
Permit (Permit) references an alternative Corrective Action Approach that is divided into 
Voluntary Corrective Action or Expedited Cleanup (EP) (Item a) and Voluntary 
Corrective Measures (Item b), neither of which apply to closure of Aeration Lagoon 1 
(AL-1) and Aeration Lagoon (AL-2). The Permittee must revise the Work Plan to state 
that the Work Plan was submitted pursuant to the requirements of Section IV.B of the 
Post-Closure Care Permit. 

Response 
The reference in Section 2 (Background) to Provision IV.B.9 of the Post-Closure Care 
Permit will be changed to Provision IV.B in subsequent versions of the CMI Work Plan. 

Comment2 
In Section 2.1 (Aeration Lagoons AL-1 and AL-2), page 4, the Permittee states 
1m]onitoring data of the effluent from the two benzene air strippers, which discharges 
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into the inlet aeration lagoon, and flows into AL-2 has indicated that concentrations of 
benzene above the toxicity characteristic (TC) regulatory threshold of 0. 5 milligrams per 
liter (mg/1) may have entered into these impoundments." The Permittee did not comply 
with Comment 3 of NMED's May 6, 2009 NOD that required the Permittee to revise the 
paragraph to clearly state benzene has been detected at concentrations above 0. 5 mg!L 
which exceed the toxicity characteristic maximum concentration for benzene. It has 
been documented and demonstrated through analytical testing that benzene above the 
toxicity characteristic of 0.5 mg/L has entered into the Aeration Lagoons. The revised 
Work Plan must clearly state that wastewater characteristic for benzene (D018) was 
discharged to the Aeration Lagoons. 

Response 
The referenced text in Section 2.1 as been revised in the CMI Work Plan to state 
"Monitoring data of the effluent from the two benzene air strippers, which discharges into 
the inlet aeration lagoon, and flows into AL-2 has indicated that concentrations of 
benzene above the toxicity characteristic (TC) regulatory threshold of 0.5 milligrams per 
liter (mg/1) have entered the aeration lagoons." 

Comment 3 
In Section 2.1 (Aeration Lagoons AL-1 and AL-2), page 4 and 5, the Permittee states 
"Western has reviewed the operation of the lagoons and has determined that the 
lagoons have met the definition of aggressive biological treatment using high [rate] 
aeration as defined in 40 CFR 261.31. Therefore, the sludges generated in the aeration 
lagoons are exempted from the listing as F037 and F038 wastes under this definition. 
Appendix A documents the operation details (aerator horsepower and unit retention 
times) supporting this documentation." NMED does not agree the sludges in the 
Aeration Lagoons are exempt from the F037 and F038 listings. The regulations in 40 
CFR 261.31(b)(3)(1) and (ii) for F037 and F038 wastes state "[s]ludges are considered 
to be generated at the moment of deposition in the unit, where deposition is defined as 
at least a temporary cessation of lateral particle movement." The sludges removed from 
AL-1, AL-2, and EP-1 are not exempt from the F037/F038/isting, unless the Permittee 
can demonstrate the aerators have continuously operated since 1991 with no downtime. 
Additionally, there are several incidents where F037/F038 has been generated in the 
Evaporation Pond 1 (EP-1), Evaporation Pond 2 (EP-2), and Aeration Lagoons. In 
August and September 2005, the Permittee experienced various API separator upsets 
that resulted in the release of oil and sludge (K051) from the API separator (without 
treatment) to AL-1 and Al-2, EP-1, and EP-2. F037 and F038 waste were likely 
generated in AL-1 and AL-2; it is not clear if the hydraulic retention time (40 CFR 
261.31(b)(2)(i)) was met. In 2006, there was a period when two aerators in Al-2 were 
not operating due to pump failure; this could also result in the generation of F037/F038 
waste. Additionally, in 2008, the aerators in AL-1 and Al-2 were shut down for a period 
time to conduct sediment sampling. During this time F037/F0381isted wastes were 
generated (see Appendix 8 of the Work Plan). The Permittee must revise the Work Plan 
to remove all statements that the sludges in the Aeration Lagoons are exempt from the 
F037 and F038 listing. 

Response 
Western does not entirely agree with NMED's characterization of the sludges present in 
AL-1, AL-2 or EP-1 as listed hazardous waste; however, as the CMI Work Plan will be 
revised to close AL-1, AL-2 and EP-1 in-place this classification issue will not impact the 
closure activities. All statements that the sludges in the aerations lagoons are exempt 
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from F037 and F038 listings have been removed from Section 2.1 and Appendix A {lOW 
Management Plan). 

Comment4 
From the data in Appendix A (Documentation of Aggressive Biological Treatment in 
Aeration Lagoons (per 40 CFR 261.31 )), it is not clear if the flow volumes from the API 
separator and weir box overflow pipes into the aeration lagoons were considered when 
calculating the hydraulic retention times (NMED notes that the overflow pipes are no 
longer operational at this time, but were part of the system previously). The Permittee 
must revise the Work Plan to discuss these details. 

Response 
The flow rate reported in Appendix A does not include the periodic flows through the weir 
box overflow pipes. However, if one adds additional flow from the weir box it only 
reduces the retention time that was calculated in Appendix A, which was already well 
below the desired five days. The calculation in Appendix A will be annotated in the 
revised submittal to note that the calculations do not include potential additional flows 
that periodically discharge through the weir box overflow pipes. 

Comment 5 
The Permittee may request a "no longer contained in" determination for the 
sludges! sediment/soils removed from the lagoons and EP-1. If the Permittee chooses to 
request such a determination, the Permittee must revise the Work Plan so that in 
addition to the TCLP sampling required in 40 CFR 261 Subpart C (Characteristic of 
Hazardous Waste), the sludges and sediment samples must a/so be analyzed for totals 
of volatile organic compounds (VOCs), semi volatile organic compounds (SVOCs), 
diesel range organics (ORO), gasoline range organics (GRO), motor oil range organics 
(MRO), and RCRA 8 metals. 

Response 
It is not anticipated that a "no longer contained in" determination will be necessary with 
the proposed closure in-place; however, if a "no longer contained in" determination is to 
be requested, such as possibly with relocation of lightly impacts soils from near the Old 
API Separator, then analyses will be conducted pursuant to NMED's direction." 

Comment 6 
In Section 2 (Background), page 4, the Permitee states '1t]his section presents 
background information for each of the lagoons and EP-1, including a review of the 
historical waste management activities for each location to identify the following: type 
and characteristics for all waste and all contaminants handled in the subject SWMU, 
known and possible sources of contamination, history of operations, and prior 
investigations." Beginning in 2005, the Permittee has had various upsets to the API 
separator and the weir box which have released oil/sludge/treated and untreated 
wastewater to the Aeration Lagoons and EP-1. A summary of these events was not 
addressed in the Work Plan; these events are relevant to the type and characteristics of 
waste and contaminants present at the units. The Permittee must revise the Work Plan 
to include a summary of the various upsets to the API separator and weir box that have 
resulted in releases to the Aeration Lagoons and EP-1. 

Response 
A description of the intermittent upsets has been added to Section 2.1. 
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f Comment 7 
In Section 4.1 (Planned Activities), page 12, the Permittee states "[pjrior to 
implementation of corrective measures, GWM-1, GWM-2, and GWM-3 will be plugged 
and abandoned in accordance with all applicable regulatory requirements." Once the 
wastewater treatment system has been installed and the Aeration Lagoons are closed, 
the Permittee will be required to continue to monitor the groundwater in this area. No 
revision to the Work Plan is necessary; however, the Permittee must take into 
consideration that new monitoring wells must be installed in the vicinity of the Aeration 
Lagoons and EP-1. 

Response 
No response required. 

Comment 8 
In Sections 4.1.1 (EP-1 Pilot Study and Maintenance) and Section 4.1.2 (Implement 
Selected Remedy), the Permittee proposes to conduct a pilot study to evaluate the 
effectiveness of biological degradation (bioremediation) of organic compounds in the 
sludges in Evaporation Pond 1. If successful, the Permittee will apply the same 
bioremediation method to the Aeration Lagoons. NMED does not approve the pilot study 
because it will not allow closure of the Aeration Lagoons and EP-1 to be completed in a 
timely manner. The Permittee must revise the Work Plan to remove all references to the 
pilot study. 

Response 
Comment not applicable to "closure in-place." 

Comment9 
In Section 4.1.1 (EP-1 Pilot Study and Maintenance), page 14 and 15, the Permittee 
affirms that if the pilot study yields no added benefit to minimize the wastes, then the 
Permittee will dewater the Aeration Lagoons and EP-1 and characterize the solids to be 
transported offsite. The Permittee states on page 15, paragraph 2 that 'Tc]onfirmation 
samples will be collected from the excavated surfaces (base and sidewalls of EP-1) to 
demonstrate the removal of characteristically hazardous waste after the completion of all 
activities conducted within EP-1. Confirmation samples will be analyzed for hazardous 
characteristics in accordance with 40 CFR 261, Subpart-C Characteristics of Hazardous 
Waste. After sampling confirms that all characteristically hazardous materials have been 
removed, then wastewater flows from the new WWTP will be redirected to EP-1." A 
non-hazardous sample does not mean the sample is not contaminated. The Permittee 
must analyze the confirmation samples for ORO extended, GRO, SVOCs, VOCs, and 
RCRA metals. All confirmation soil samples must meet the applicable NMED Soil 
Screening Levels (SSLs) before the Aeration Lagoons can be backfilled and the process 
wastewater routed back to EP-1. The Permittee must revise the Work Plan to address 
these sampling requirements. 

Response 
Comment not applicable to "closure in-place" of EP-1. 

Comment 10 
In Section 4.1.3 (AL-1 and AL-2 Surrounding Soils and Dikes), page 15, the Permittee 
states '1t]he dike wall between AL-1 and AL-2 will not be sampled since the entire wall 
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will be excavated for disposal. Only exterior dike walls outside of AL-1 and AL-2 will be 
sampled to identify potential impacts from activities." The Permittee must revise the 
Work Plan to describe how the dike wall between AL-1 and AL-2 will be removed, where 
the soils will be stockpiled, describe the characterization that will be conducted to 
determine soil disposal options, and describe the chemical analyses that will be 
conducted on the soil samples. 

Response 
Comment not applicable to "closure in-place." 

Comment 11 
In Section 4.1.3 (AL-1 and AL-2 Surrounding Soils and Dikes), page 15, the Permittee 
states '1o]nly exterior dike walls outside of AL-1 and AL-2 will be sampled to identify 
potential impacts from activities." The Permittee then states in bullet one, page 16, that 
"[d]ikes will be sampled at the center line along the length of the dike every 25 feet at 
depths of 0-6 inches and 18-24 inches below the ground surface (bgs) using a hand 
auger to characterize dike soils that would have reasonably come in contact with 
wastewaters (see Figure 4-3 for a representation of proposed sample locations)." The 
Permittee must collect dike wall samples from the dike/wall between the Aeration 
Lagoons and EP-1 and collect side-wall samples around EP-1. The Permittee must also 
make it clear that the "exterior dike wall" sample locations are the same locations as the 
"dike soil sample" locations identified as the blue triangle within a circle symbol in Figure 
4-3. The Permittee must revise the Work Plan to include the additional sampling and 
clarify if the exterior dike wall sample locations are the same locations as the dike soil 
sample locations (represented by a blue triangle within a circle} in Figure 4-3. 

Response 
Most elements of Comment No. 11 are not applicable to "closure in-place" but the 
revised CMI Work Plan will continue to include sampling of surrounding soils to ensure 
all impacted soils are contained beneath the cover system. The sampling of surrounding 
soils is discussed in new Section 4.1. 

Comment 12 
In Section 4.1.3 (AI-1 and AL-2 Surrounding Soils and Dikes), page 16, under 
Surrounding Soils, the Permittee states "[s]urface soils (0-6') and subsurface (18-24') 
soils surrounding the dikes outside the AL-1 and AL-2 will be collected pursuant to 
Section 4.4. 2." However, there appears to be no Section 4.4. 2 in the Work Plan. The 
Permittee must revise the Work Plan to reference the correct section. 

Response 
Subsequent versions of the CMI Work Plan will be checked to confirm correct cross 
referencing. 

Comment 13 
In Section 4.1.3 (AI-1 and AL-2 Surrounding Soils and Dikes), page 16, (Surrounding 
Soils), the Permittee describes the chemical analytical methods to be used for the 
surrounding soil samples. The surrounding soil samples must also be analyzed for 
RCRA 8 metals. The Permittee must revise the Work Plan to include this analysis. 

Response 
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The list of analyses for the "surrounding soils" already includes Skinner List inorganics, 
which actually includes all of the RCRA 8 metals plus several additional metals. 
Western has maintained these analyses in new Section 4.1.8 of the revised CMI Work 
Plan. 

Comment 14 
In Section 4.1.3 (AI-1 and AL-2 Surrounding Soils and Dikes), page 17, the Permittee 
states 'Tt]he two benzene strippers were constructed on a concrete slab." In addition to 
removing the benzene strippers, the Permittee must also remove the concrete slab and 
collect soil samples from beneath the concrete slab and the ancillary piping at the 
locations of joints and intersections. The Permittee must revise the Work Plan to 
address removal of the concrete slab and the collection of additional soil samples. The 
proposed analytical methods must include Skinner list metals. The Permittee must also 
include a figure showing the additional sampling locations. 

Response 
The revised CMI Work Plan (new Section 4.3) includes removal of the concrete pad, 
which lies beneath the benzene strippers. A duplicative discussion regarding removal of 
the benzene strippers was in Section 2.2 and it has been removed. Additional text has 
been added to Section 4.3 to distinguish between the two "existing" strippers (the 
strippers in operation when the CAFO became effective on August 26, 2009) and the 
new stripper that was added as part of the interim measures. All three of these strippers 
will be removed but only the two "existing" strippers will be dismantled. The collection of 
soil samples beneath the pad and around the pad is included in the Investigation Work 
Plan for SWNU No. 14 Old API Separator. Analyses for Skinner list metals (inorganics) 
will be included in the Investigation Work Plan for SWNU No. 14 Old API Separator. 

Comment 15 
In Section 4.1.3 (AL-1 and AL-2 Surrounding Soils and Dikes), page 17, the Permittee 
discusses dismantling the benzene strippers and states 'Tt]he surface and subsurface 
soils surrounding the concrete slab will be investigated for the presence of contaminants 
according to the following specifications: 

o Surface soils (0-6" below ground surface (bgs)) will be collected at the four 
corners of the slab (Figure 4-3). 

o Subsurface soils (18-24" bgs) will be collected at all four sample locations. 

o Investigative soil borings will be advanced to a minimum depth of 10 feet or 
deeper as warranted by PID screening or visual appearances. The boring will be 
logged for physical properties and visual appearances. Groundwater will be 
sampled if contacted. " 

It is not clear if the surface and subsurface soil locations are the same locations as the 
investigative soil borings. The Permittee must revise the text and figure(s) in the Work 
Plan to clearly identify the locations for the surface, subsurface, and investigative soil 
boring locations. 

Response 
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The sampling of soils beneath and around the benzene strippers is now included in the 
revised Investigation Work Plan for SWNU No. 14 Old API Separator. The text will be 
revised to clarify the Scope of Work for sampling of soils near the benzene strippers. 

Comment 16 
In Section 4.1.3 (AI-1 and AL-2 Surrounding Soils and Dikes), page 17 and 18, the 
Permittee states "[c]onfirmation samples will be collected to demonstrate complete 
removal of affected soils. A minimum of one sample per excavation face, including 
sidewalls and the bottom of the excavation, will be collected, with additional samples, as 
necessary, so that no single sample represents more than 400 square feet." The 
Permittee must revise the Work Plan to clarify the procedures and methods used to 
collect the confirmation samples. Additionally, the Permittee must clarify the term 
"excavation face" (e.g.; three samples will be collected from the bottom floor of the 
excavations and two from each side wall, total of 11 samples). All confirmation soil 
samples must be discrete. 

Response 
Comment not applicable to "closure in-place." 

Comment 17 
In Section 4.1.4 (EP-1 Solids Disposal) and Section 4.1.5 (Dewater and Stabilize AL-1 
and AL-2 Sludge), page 18, the Permittee states '1p]ortland cement or fly ash will be 
added to the sludge to improve physical strength and reduce moisture content prior to 
excavation out of the lagoons. Once the sludge has been de watered and stabilized, it 
will be re-located to EP-1 for stockpiling." In the revised Work Plan, the Permittee must 
provide the source and analytical data to identify the composition of the fly ash. Also the 
addition of fly ash or Portland cement to the sludge seems contrary to the Permittee's 
desire to reduce the volume of material removed from the Aeration Lagoons. The 
Permittee seems to be attempting to reduce the volume of material for off-site disposal 
through dewatering and bioremediation, but then proposes to increase the volume by the 
addition of fly ash or Portland cement. The Permittee must clarify this contradiction and 
revise the Work Plan accordingly 

Response 
The anticipated source of fly ash is the nearby Escalante Power Plant or the power plant 
near Snowflake, Arizona. A copy of the analysis of the fly ash from the power plant near 
Snowflake Arizona is included. As discussed in Section 4.4.1, Western will evaluate the 
possible use of alternative materials (e.g., Portland cement, quicklime and kiln dust) to 
identify the most effective reagent(s) to stabilize the sludge. This study will be 
completed prior to implementation of the final closure so as not to impact the schedule 
and the results of the study will be presented to NMED along with available analyses of 
any material(s) selected for use. 

Comment 18 
In Section 4.1.5 (Dewater and Stabilize AL-1 and AL-2 Sludge), page 18, the Permittee 
states "[o]nce the sludge has been dewatered and stabilized, it will be re-located to EP-1 
for stockpiling." Since the Permittee will not be conducting the pilot study, the Permittee 
may consider removing the sludge from Aeration Lagoons for disposal rather than 
relocating them to EP-1. The Permittee must revise the Work Plan to clarify this or 
provide reasons for relocating to the sludges instead of arranging for disposal and revise 
the Work Plan accordingly. 
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Response 
Comment not applicable to "closure in-place." 

Comment 19 
In Section 4.1.4 (EP-1 Solids Disposal), page 18, the Permittee states "EP-1 solids 
stockpiles will be sampled for waste characterization prior to transport. Multiple samples 
will be collected from each stockpile to generate a representative homogenous 
composite sample for laboratory analysis. All samples will be analyzed for hazardous 
characteristics in accordance with 40 CFR 261, Subpart C- Characteristics of 
Hazardous Waste, volatile and semi-volatile organics (EPA SW-846 Method 8260 and 
8270), diesel range organics (ORO), gasoline range organics (GRO), motor oil range 
organics (ORO), iron, manganese, and the Skinner List for inorganics." The Permittee 
must revise the Worl< Plan to address the following: 

a. All samples analyzed for VOCs must be discrete and not composite. 

b. The Permittee must describe how the composite samples will be collected 
(e.g.; five samples will be collected and sent to the analytical laboratory for 
homogenization; five sub-samples will be placed in an 8 ounce glass jar). 

c. The Permittee must analyze the composite samples for Skinner list metals. 

d. The Permittee must propose the number of samples to be collected per unit 
volume of excavated soil that is representative of the stockpile (e.g., 10 
samples per 100 cubic yards). 

Response 
Comment not applicable to "closure in-place." 

Comment20 
In Section 4.1.6 (Stockpile and Characterize AL-1 and AL-2), page 19, the Permittee 
states 'Ts]ludges not exhibiting hazardous characteristics will be containerized in open 
ended trucks or roll-off boxes for transport to the landfill for disposal." The Permittee 
must note: listed waste must be managed as hazardous waste unless the Permittee 
obtains a no-longer contained-in determination from NMED; additional analysis maybe 
required by the disposal facility; and all manifests must be kept on site for NMED review 
if requested. If the Permittee considers any of this material to be used as backfill, 
additional analysis will be required by NMED and the Permittee must obtain permission 
from NMED and OCD to determine if the material can be used onsite. These 
requirements must be addressed in the revised Work Plan. 

Response 
The portion of the comment related to transport to a landfill is not applicable to "closure 
in-place." Western acknowledges the requirement to obtain NMED permission to use 
materials for backfill that are not already at the lagoons or EP-1. This type of request 
may occur for lightly impacted soils near the benzene strippers or the Old API Separator. 

Comment21 
In Section 4.1. 7 (Confirmation Sampling at AL-1 and AL-2), page 19, the Permittee 
states 'Ta]fter the removal of sludge material and the upper one foot of native clay liner 
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material ... " The term native clay liner material is misleading, because a liner was not 
installed at the base of the Aeration Lagoons or EP-1. The Permittee must revise the 
Work Plan to remove the term liner and state '1a]fter the removal of sludge material and 
the upper one foot of native clay ... " See Comment 29. 

Response 
Comment not applicable to "closure in-place" as this section of the Work Plan has been 
removed. 

Comment22 
In Section 4.1. 7, the Permittee discusses confirmation sampling at AL-1 and AL-2 and 
states "[a]fter the removal of sludge material and the upper one foot of native clay liner 
material, the underlying lagoon soils will be sampled along all faces of the excavation 
with an approximate spacing of 40 feet between sample grid locations (Figure 4-3). 
Sample results will be compared to NMED residential Soil Screening Levels (SSLs). 
Locations exhibiting constituent concentrations in excess of NMED SSLs will be further 
excavated and excavated soils will be stockpiled in EP-1 in anticipation of transport and 
disposal. Newly excavated faces will be re-samp/ed at a spacing grid of every 20 feet to 
confirm removal of impacted material." The Permittee must incorporate the following 
requirements into the revised Work Plan and revise figures as necessary: 

a. The Permittee must collect confirmation soil samples from the Aeration 
Lagoons and EP-1 along all faces of the excavation with an approximate 
spacing of 30 feet between sample grid locations instead of 40 feet. 

b. The Permittee states the newly excavated faces will be resampled at a 
spacing grid of every 20 feet to confirm removal of impacted material. The 
Permittee must clarify this statement; it is not clear how samples will be 
obtained every 20 feet (i.e., will20 feet surrounding the location of the 
contamination be excavated). 

c. The Permittee must include language that specifies that discrete rather than 
composite confirmation samples will be collected. 

d. The Permittee must a/so collect samples from five feet below the base of the 
excavation in order to demonstrate that contaminants have not migrated 
below the Aeration Lagoons and EP-1. The number of confirmation samples 
from five feet below the base of the excavation must be half of the total 
confirmation samples collected (e.g., if 20 confirmation samples are collected 
at the base of the excavation, then an additiona/10 samples must be 
collected from five feet below the base of excavation). The Permittee must 
include these sample locations on a figure to be included with the revised 
Work Plan. 

e. All sidewall confirmation samples must be collected from two locations; one 
soil sample must be collected on the sidewall at the base of the excavation 
and the other soil sample must be collected on the side wall that corresponds 
approximately five feet below the base of the average water line. 

f. The Permittee must a/so collect sidewall samples from three feet into the 
sidewall to demonstrate contamination has not migrated laterally. The 
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Response 

Permittee must collect a minimum of one sample per side wall (approximately 
10) from locations approximately five feet below the base of the water line at 
the three-foot depth from the excavation limits. These sidewall confirmation 
sample locations must be identified in a figure. 

Paragraphs a through e are not applicable to the "closure in-place" remedy. To address 
comment "f" and to demonstrate that all impacted soils are contained beneath the final 
cover system, Western will install a series of soil borings around the perimeter of the 
aeration lagoons and EP-1. The boring locations are included on revised Figure 4-2. 
The details on the sample collection and analysis are included in revised Section 4.1. 

Comment23 
The Permittee must revise Figure 4-3 to label all structures. This includes the benzene 
stripper unit, the unit located northeast from the northeast corner of the benzene stripper 
unit, and the unit located southeast from the southeast corner of the benzene stripper 
unit. 

Response 
Figure 4-3 (now Figure 4-2) has been changed to include labels showing the location of 
the benzene strippers, Old API Separator (the unit located southeast from the southeast 
corner of the benzene stripper unit) and the box located northeast from the northeast 
corner of the benzene stripper unit will be removed from the figure as there is nothing in 
this location. 

Comment24 
In Section 4.2.1 (Soil Sample Field Screening and Logging), page 19, the Permittee 
states '1s]amples obtained from borings will be screened in the field on 2.5 foot intervals 
for evidence of contaminants." The Permittee must clarify that samples obtained from 
borings includes samples collected from hand dug locations. 

Response 
The text in new Section 4.1.2 has been revised to include a reference to samples 
collected with hand augers, as applicable. It should be noted that screening will not be 
used to select sample intervals at the "shallow sample" locations, as samples will be 
collected from 0-6" and 18-24" at each of these locations for analysis without excluding 
any samples based on a lack of field indications of contamination. 

Comment 25 
In Section 4.2.3 (Groundwater Sample Collection), page 21, the Permittee states "[i]f soil 
sample analysis indicates the presence of constituents at concentrations and depths 
capable of impacting groundwater, groundwater will be sampled and analyzed." The 
Permittee must collect a sample of groundwater if the groundwater is encountered 
regardless of whether or not the soil samples indicate the presence of contaminants. 
The Permittee must revise the Work Plan accordingly. 

Response 
The work plan has been revised in Section 4.1.3 to specify that ground water samples 
will be collected if ground water is encountered during the completion of soil boring 
operations. 
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Comment 26 
In Section 4.2.8 (Chemical Analyses), the Permittee discusses the chemical analyses 
that will be conducted. However, this section does not discuss the analysis for 40 CFR 
261 Subpart C- Characteristics for Hazardous Waste (e.g., discuss sampling for TCLP 
versus total metals). The Permittee must revise the section to include sampling for the 
determination of hazardous waste. 

Response 
As the closure in-place remedy does not result in the generation of materials for off-site 
disposal, sampling for "characteristics for hazardous waste" will not be relevant except 
possibly for investigation derived waste, which is discussed in Appendix A. 

Comment27 
In Section 4.2.9 (Data Quality Objectives), page 27, it appears that the Permittee does 
not complete the last sentence of paragraph 3 and states '1i]n addition, sample collection 
techniques ... " In the revise Work Plan, the Permittee must complete this sentence. 

Response 
The omitted text "(e.g., field monitoring and decontamination of sampling equipment) will 
be utilized to help ensure representative results." has been be added to revised Section 
4.1.9. 

Comment28 
The Permittee must revise Figure 4-2 (Flow Chart) to incorporate the changes required 
by this NOD (e.g., remove the reference to the pilot study). 

Response 
Figure 4-2 (Flow Chart) has been removed from the revised Work Plan, as the simpler 
in-place closure activities do not warrant a Flow Chart. 

Comment 29 
In Section 4.1. 7 (Confirmation Sampling at AL-1 and AL-2), page 19, the Permittee 
states "[a]fter the removal of sludge material and the upper one foot of native clay liner 
material, the underlying lagoon soils will be sampled along all faces of the excavation ... " 
Then in Figure 4-2 the fifth box in the left column, the Permittee states "[c]ollect AL 
confirmation samples from bottom liner and side walls." The first passage implies the 
one foot native clay "liner" will be removed, while the second indicates the "liner" will not 
be removed. The Permittee must clarify this discrepancy in the revised Work Plan. See 
Comments 21 and 22. 

Response 
Comment not applicable to "closure in-place"; Section 4.1.7 removed. 

Comment 30 
In Appendix D (Investigation Management Plan), the Permittee discusses that drill 
cuttings and used soil cores will be stored in 55-gallon drums and analyzed for 
ignitability, corrosivity, reactivity, and toxicity. If the material is not characteristically 
hazardous, additional analysis may be required by the disposal facility. If the Permittee 
considers using the material on-site, additional analysis must be conducted to determine 
the disposal options for the soils and the use approved by NMED. The results must also 
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meet NMED residential soil screening standards. The investigation report must 
document all disposal activities. No revision to the text is necessary. 

Response 
None required. 

Comment 31 
In Appendix D (Investigation Management Plan), the Permittee states "[t]he /OW may be 
characterized for disposal based on the known or suspected contaminants potentially 
present in the waste. It was assumed that there are no listed wastes present in 
environmental media at any of the planned investigation areas." The Permittee cannot 
assume there are no listed wastes in the media where the investigation will take place. 
Potentia/listed wastes that could be present in the soils resulting from the various 
releases to the Aeration Lagoons and EP-1 include 0018, F037, F038, and K051/isted 
wastes. The Permittee must revise Appendix D to remove the above quote. (See 
Comment3). 

Response 
The reference to listed waste has been removed. 

Comment 32 
Upon completion of all cleanup activities, the Permittee must obtain permission from 
NMED prior to leveling the dikes and bringing the Aeration Lagoons to final grade. The 
Permittee must include a statement referring to this in the Work Plan. 

Response 
Comment not applicable to "closure in-place." 

If there are any questions regarding the responses, then please contact Mr. Ed Riege at 
(505) 722-0217. 

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. 

Respectfully, 

~~.~ 
Mr. Mark B. Turri 
Refinery Manager 
Western Refining Southwest, Inc. - Gallup Refinery 

cc R. Broyles EPA 
J. Kieling, NMED HWB 
D. Cobrain NMED HWB 
H. Monzeglio, NMED HWB 
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J. Dougherty, EPA 
C. Chavez, OCD 
E. Riege, Western Gallup 
A. Allen, Western El Paso 
S. Crouch RPS Austin 
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Executive Summary 

The Gallup Refinery, which is located 17 miles east of Gallup, New Mexico, has been in 

operation since the 1950s. Pursuant to the terms and conditions of the facility Post-Closure 

Care Permit and 20.4.1.500 New Mexico Administrative Code, this Corrective Measures 

Implementation Work Plan has been prepared for the Aeration Basin that is listed as Solid 

Waste Management Unit (SWMU) No. 1 in Appendix A of the Post-Closure Care Permit. 

The planned activities include: 

• Sampling of the soils surrounding the Aeration Basin; 
• In-situ stabilization of sludges in the Aeration Basin; and 
• Construction of a final cover system over the area encompassing the Aeration Basin. 

The three benzene strippers immediately upstream of the Aeration Basin (later referred as "the 

three benzene strippers") will be removed and the two original strippers will be dismantled. 
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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 1-1 

presents the refinery location and the regional vicinity. 

The Gallup Refinery is a crude oil refinery currently owned and operated by Western Refining 

Southwest, Inc., formerly known as Giant Industries Arizona, Inc. and formerly doing business 

as Giant Refining Company Ciniza Refinery, an Arizona corporation. The Gallup Refinery 

generally processes crude oil from the Four Corners area transported to the facility by pipeline 

or tanker truck. 

Various process units are operated at the facility, including crude distillation, reforming, fluidized 

catalytic cracking, alkylation, isomerization, sulfur recovery, merox treater, and hydrotreating. 

Current and past operations have produced gasoline, diesel fuels, jet fuels, kerosene, propane, 

butane, and residual fuel. 

The Aeration Basin, which is designated as SWMU No. 1 in the facilities RCRA Post-Closure 

Care Permit, was constructed within original Pond No. 1 in 1987. The location and extent of the 

Aeration Basin is documented in the Post-Closure Care Permit, Attachments - Post-Closure 

Permit Application Volume Ill. Appendices 1-1 and 1-2 of the Post-Closure Permit Application 

are included as Appendix A to this work plan. Figure No. 1 Aeration Basin Site (located in 

Appendix 1-1) shows the Aeration Basin to include three cells, which were created within original 

Pond No.1 to facilitate the addition of aeration units to the facility's wastewater treatment. 

These three cells are labeled in Figure No. 1 Aeration Basin Site as Inlet Aeration Basin, 

Second Aeration Basin and Holding Pond. Subsequently, the first two cells (Inlet Aeration Basin 

and Second Aeration Basin) have become known as the aeration lagoons or more specifically, 

AL-1 and AL-2. The third cell (Holding Pond) is now commonly referred to as EP-1, although it 

is not an evaporation pond and is not part of the area covered by SWMU No. 2 - Evaporation 

Ponds, which is shown on Appendix 1-2 Figure No. 1 Evaporation Pond Site (see Appendix A). 

Hereafter, the currently used designations of AL-1, AL-2 and EP-1 are used to refer to the three 

cells of SWMU No. 1 -Aeration Basin. 
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All oil refineries produce process wastewater, which today must be managed in accordance with 

a variety of environmental requirements intended to assure adequate and appropriate protection 

of public health and the environment. Two federal regulatory programs [the Clean Water Act 

and the Resource Conservation and Recovery Act (RCRA)] have major significance for Gallup 

Refinery process wastewater. The State of New Mexico has primacy over the RCRA program. 

In addition there are other state regulatory programs with varying applicability, including those 

administered by New Mexico Oil Conservation Division (OCD). 

Initially beginning in 1972 under the Clean Water Act regulatory program, EPA promulgated 

petroleum refinery wastewater management requirements pursuant to the NPDES permit 

program. The principal federal regulations implementing this CWA program as it applies to 

petroleum refineries are found at 40 C.F.R. Parts 122 and 419. The Gallup Refinery, like other 

oil refineries impacted by 40 C.F.R. Part 419, had implemented a series of process wastewater 

treatment operations, including primary treatment of wastewaters with an oil/water separator 

and secondary biological treatment in wastewater ponds to further reduce organics in the 

petroleum refinery wastewater. The two ponds where such biological degradation of organics 

occurs at the Gallup Refinery are referred to as Aeration Lagoon No, 1 (AL-1) (the inlet aeration 

lagoon) and Aeration Lagoon No. 2 (AL-2). 

The RCRA regulations promulgated by EPA on November 19, 1980 identified hazardous 

wastewaters and sludges generated by petroleum refineries. Initially these regulations applied 

only to certain sludges created by petroleum refinery wastewater management, such as API 

oil/water separator sludge which was listed as K051 hazardous waste. In 1990 a significant 

revision to these regulations identified most petroleum refinery process wastewater as benzene 

characteristic hazardous waste (D018). The listing of primary and secondary sludges 

(F037/F038) by EPA as hazardous (effective in 1991) effectively mandated a certain level of 

biological treatment and retention time in the biological treatment impoundments at the Gallup 

Refinery to exclude the sludges from the new listings. The compliance strategy employed 

aggressive biological treatment (ABT) of wastewaters in the aeration lagoons followed by 

management in evaporation ponds. 

Additional upgrades to the wastewater treatment system are planned that will eliminate the need 

for the aeration lagoons. An engineering design and construction plan for the replacement of 

the existing aeration lagoons with a tank-based system has been prepared by Western Refining 

pursuant to the requirements of the OCD Discharge Permit (GW-032) approved August 23, 
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2007. The corrective measures at AL-1 and AL-2 are an integral part of the wastewater 

treatment upgrade. 

This Corrective Measures Implementation (CMI) Work Plan communicates the intended 

sequence of events and planned activities for the corrective measures at AL-1, AL-2 and EP-1. 

The Work Plan is written for review by NMED with the intent of approval for the described 

events, methods and procedures. Once approval of the CMI WP has been received and within 

90 days of demonstrating that the upgraded wastewater treatment system is achieving 

treatment criteria as specified in an approved Process Design Report for Wastewater Treatment 

Plant Workplan, Western Refining will commence the activities as described to permanently 

remove AL-1, AL-2, EP-1, and the three benzene strippers from service and implement the 

approved corrective measures. 
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Section 2 
Background 

This section presents background information for each of the lagoons and EP-1, including a 

review of historical waste management activities for each location to identity the following: 

• Type and characteristics of all waste and all contaminants handled in the subject 
SWMU; 

• Known and possible sources of contamination; 

• History of operations; and 

• Prior investigations. 

This CMI Work Plan addresses the proposed corrective measures at the aeration lagoons (AL-1 

and AL-2), which consist of two separate manmade earthen lagoons connected in series, and 

EP-1. This CMI Work Plan is submitted pursuant to the requirements of Provision IV. B. of the 

Post-Closure Care Permit issued by the NMED on August 17, 2000 and the requirements of the 

OCD Discharge Permit issued August 23, 2007. 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. 

2.1 Aeration Lagoons AL-1 and AL-2 

The two aeration lagoons were constructed in 1987 and have been in operation since that time. 

The aeration lagoons cover an area approximately 275 feet by 150 feet and have an estimated 

holding capacity of 1 million gallons. 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. In addition to being identified as a SWMU, the 

lagoons are subject to the jurisdiction of the New Mexico Oil Conservation Division (OCD), 

which regulates potential releases under the OCD Discharge Permit (GW-032). 

Monitoring data of the effluent from the two original benzene air strippers, which discharges into 

the inlet aeration lagoon, and flows into AL-2 has indicated that concentrations of benzene 

above the toxicity characteristic (TC) regulatory threshold of 0.5 milligrams per liter (mg/1) have 

entered these impoundments. Western has reviewed the operation of the lagoons to determine 

if they meet the definition of aggressive biological treatment using high rate aeration as defined 

in 40 CFR 261.31. Appendix B documents the operational details (aerator horsepower and unit 
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retention times) for the aeration lagoons. Since Western Refining does not desire to operate 

these impoundments as hazardous waste surface impoundments, the aeration lagoons and EP-

1 will be closed in-place. The land-based aeration treatment units will be replaced with tank

based treatment units. 

2.1.1 Operational History 

The refinery process wastewater generated (approximately 130 gallons per minute (gpm) 

average flows measured by totalizer at API separator outlet for calendar year 2008) at the 

Gallup Refinery is managed first by physical treatment in an API separator, then the volatile 

components are removed via benzene air strippers. The final treatment (biological) occurs in 

two aeration lagoons operated in series (AL-1 and AL-2). The lagoons are earthen surface 

impoundments with natural clay functioning as a bottom liner. AL-1 and AL-2 are equipped with 

surface aerators to oxygenate the water and stimulate biological activity. 

Wastewater from AL-1, subject to aggressive biological treatment, is routed to AL-2 through an 

overflow pipe. Flows to the aeration lagoons measured as totalized flow from the API Separator 

averaged 130 gallons per minute (gpm) for calendar year 2008. Totalizer readings were 

recorded weekly. Daily average flows were calculated based on elapsed time between 

readings. Western is in the process of installing a real time electronic data system that will 

capture minute by minute flow data. 

2.1.2 Prior Maintenance Activities 

Western has experienced intermittent discharges of oil and oily water into the lagoons as 

documented in previous correspondence to NMED. Most of these occurrences were the result 

of unit upset/large storm events affecting the old API Separator. In July 2007, impacted bank 

soils were removed from the aeration lagoons (AL-t and AL-2), EP-1 and evaporation pond 

EP-2 following a release of oily wastewater from the refinery wastewater conveyance system. 

The excavated materials were appropriately disposed off site pursuant to NMED's letter dated 

Aug 15, 2007. No other maintenance activities have occurred to date. 

2.1.3 Historical Site Investigations 

Soil sampling was conducted near the aeration lagoons during the RFI in the early 1990s. 

Based on the analytical results from the samples, the EPA concurred on January 7, 1994 with 

Giant's determination that no significant impact had occurred and thus no further action was 
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required for SWMU #1. EPA requested that on-going soil sampling be conducted at the lagoons 

every two years, which was later reduced to a frequency of five years. The first "monitoring" 

event was completed in October, 1996. Soil samples were collected from depths of four feet to 

20 feet below ground surface with some borings angled to allow collection of samples beneath 

the lagoons. Neither volatile nor semi-volatile organics were detected in 25 of the samples. 

Two samples collected near the side wall of the inlet aeration lagoon at a depth of four feet had 

very low concentrations of benzene, toluene, ethylbenzene, and xylenes (BTEX). The highest 

concentration was 2.2 mg/kg of xylenes. 

A visual assessment of the lagoons was conducted in 1998, which concluded that the lagoons 

were in active service, functioning normally, oxygenating wastewater, and stimulating biological 

activity. The lagoons were found to have been placed 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. The noted concentrations of BTEX near the inlet were 

considered common and predictable for the service. The absence of significant migration of 

BTEX contaminants confirms the highly impermeable characteristic of the confining clays. 

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

gradient of the aeration lagoons in 2004. Analyses of groundwater samples collected at GWM-1 

and GMW-2 have indicated only very low concentrations of constituents such as BTEX and 

methyl tertiary butyl ether (MTBE) that would indicate a potential for historical releases from the 

lagoons. GWM-3 is also located nearby, adjacent to EP-1. Both GWM-2 and GMW-3 were dry 

during the 2007 annual sampling event. 

In 2008 GWM-1 was sampled on July 10 and results are submitted to NMED annually. 

Detections at concentrations greater than established comparison criteria included benzene 

(0.011 mg/L), MTBE (0.12 mg/L), arsenic (0.070 mg/L), manganese (3.6 mg/L) and iron 

(14 mg/L). Iron and manganese detections may be indicative of reducing groundwater 

conditions that could alter inorganic valence states leading to elevated concentrations of iron 

and manganese in groundwater. GWM-2 and GWM-3 were not scheduled for sampling during 

the 2008 annual sampling event. 

An investigation of the aeration lagoons was conducted in April 2008 to characterize the volume 

and nature of sediments in each lagoon. A copy of the report of the investigation prepared by 

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

Trihydro used the software program SurvCAD to produce calculations estimating the volumes of 

sediment in each lagoon. Appendix E of the Trihydro Report found in Appendix C of this report 

provides the input parameters used in the program. The SurvCAD program produced the 

following estimates for sediment in the two lagoons. 

Table 2-1 
Estimated Volumes of Sludge in AL-1 and AL-2 

Soft Soft Estimated Hard pack Hard pack 
Estimated 

Total 
Sediment Sediment Soft Sediment Sediment 

Hard pack 
Estimated 

Unit Thickness Avg Sediment Thickness Avg 
Sediment 

Sediment 
Min/Max Thickness Volume Min/Max Thickness 

Volume (cy) 
Volume 

(ft) (ft) (cy) (ft) (ft) (cy) 

AL-1 3.2-5.9 4.4 1,464 0-2.5 0.52 229 1,693 

AL-2 5.8-8.5 7.47 3,404 0-2.2 0.96 430 3,834 

Trihydro notes that the observed distinction between the two types of sediment was not as 

evident as expected and therefore, it is suggested that sediment in the lagoons be considered 

and treated as a single sediment layer. Additionally, since the measurements and calculations 

are in-situ calculations, the SurvCAD program applied no allowances for expansion or 

compaction to the calculated estimates. Removal of the material from the lagoons or exposure 

to ambient air reducing the percent moisture of the sediment may impact the volume of material. 

Sample log sheets for each location can be found in the Trihydro Report found in Appendix C of 

this report. 

2.2 The Three Benzene Strippers 

The three benzene stripper units were installed as part of the wastewater treatment system. No 

record of previous spills or releases is noted. An investigation of the area near the benzene 

strippers will be conducted pursuant to an Investigation Work Plan prepared for the Old API 

Separator. 
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2.3 EP-1 

2.3.1 Operational History 

The refinery wastewater treatment facility contains a series of ponds constructed in the late 

1950s and 1980s. The ponds have been in continuous service since their initial construction. 

EP-1 is an earthen pond with bermed, earthen sidewalls. 

2.3.2 Prior Maintenance Activities 

No documentation of prior dredging exists for EP-1, with the exception of the limited removal of 

sediments from dike surfaces in 2007. 

2.3.3 Historical Site Investigations 

The investigation of the area near EP-1, which was conducted during the early 1990s (RFI), is 

discussed above in Section 2.1. 

In 2008, Trihydro Corporation was hired to estimate quantities of material in the wastewater 

treatment units, including EP-1. The report notes that the sediment in EP-1 exhibits similar 

physical characteristics to the soft sediment found in AL-1 and AL-2. Sixteen sediment depth 

measurements were made, however only 5 measurements resulted in sediment depths greater 

than 2 feet. The sediment appearance was described as a black sludge with fluid in the upper 

portion and an increasing silt content moving deeper through the sample. 

Table 2-2 
Estimated Volumes of Sludge in EP-1 

Average Maximum 
Estimated 
Sediment Unit Sediment Sediment 
Volume Depth (ft) Depth (ft) 

(cy) 

EP-1 1.59 5.04 3,178 
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Section 3 
Site Conditions 

3.1 Surface Conditions 

A topographic map of the area near the aeration lagoons and EP-1 is included as Figure 3-1. 

Local site topographic features include high ground in the southeast gradually decreasing to 

lowland fluvial plain the northwest. Elevations on the refinery property range from 7,040 feet to 

6,860 feet. The area of the site near the ponds is at an approximate elevation of 6,910 feet 

above mean sea level (msl). 

The soils in the immediate vicinity of the aeration ponds include two soil types. The McKinley 

County soil survey indicates that the soil type changes near the midline across the aeration 

lagoons. Surface soils from the northern section of the aeration lagoons and evaporation ponds 

are primarily Rehobeth silty clay loam. The southern end of the aeration lagoons are 

constructed within the bordering Simitarq-Celavar sandy loams. Rehobeth soil properties 

include a pH ranging from 8 to 9 standard units and salinity (naturally occurring and typically 

measuring up to approximately 8 mmhos/cm). The Simitarq-Celevar soils are well drained with 

a conservative permeability of 0.20 in/hr and minimal salinity. Simitarq soils have nearly neutral 

pH values ranging from 7.2 to 7.4 standard units. 

Regional surface water features include the refinery evaporation ponds and aeration lagoons 

and a number of small ponds (one cattle water pond and two small unnamed spring fed ponds). 

The site is located in the Rio Puerco valley, north of the Zuni Uplift with overland flows directed 

northward to the tributaries of the Rio Puerco. The Rio Puerco continues to the east to the 

confluence with the Rio Grande. The South Fork of the Puerco River is intermittent and retains 

flow only during and immediately following precipitation events. 

3.2 Subsurface Conditions 

The shallow subsurface soils 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 the surface soils and effectively form an aquitard. The Chinle Formation, 

which is Upper Triassic, crops out over a large area on the southern margin of the San Juan 

Basin. The uppermost recognized local member is the Petrified Forest and the Sonsela 

Sandstone Bed is the uppermost recognized regional aquifer. Aquifer test of the Sonsela Bed 
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northeast of Prewitt indicated a transmissivity of greater than 100 fe/day (Stone and others, 

1983). The Sonsela Sandstone's highest point occurs southeast of the site and slopes 

downward to the northwest as it passes under the refinery. The Sonsela Sandstone forms a 

water-bearing reservoir with artesian conditions throughout the central and western portions of 

the refinery property. 

The diverse properties and complex, irregular stratigraphy of the surface soils across the site 

cause a wide range of hydraulic conductivity ranging from less than 1 o-2 em/sec for gravel like 

sands immediately overlying the Chinle Formation to 1 o-s em/sec in the clay soils located near 

the surface (Western Refining, 2009). Generally, shallow groundwater at the refinery follows 

the upper contact of the Chinle Formation with prevailing flow from the southeast to the 

northwest. 

Three new monitoring wells were recently installed near the API Separator (KA-1, KA-2, and 

KA-3). The predominantly lithology of the materials overlying the Chinle Formation was logged 

as a sandy lean clay. The boring log for GMW-1, which is located immediately west of AL-2, 

indicated that clay was present from the land surface to a depth of 21.5 feet, where a sandy 

gravel extend from 21.5 feet to 24 feet at the top of a mudstone bedrock (Petrified Forest 

Member of the Chinle Formation). 

The location of the three groundwater monitoring wells located adjacent to the aeration lagoons 

and evaporation pond is presented in Figure 4-2. A copy of the boring log for GWM-1 is 

provided in Appendix E. Historical analyses of groundwater collected at GWM-1 and GWM-2 

indicated low concentrations of BTEX and methyl tertiary butyl ether (MTBE). The occurrence 

of shallow groundwater in the area is sporadic and temporal, as displayed with the recent 

absence of groundwater in GWM-2 and GWM-3, as discussed above. 
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Section 4 
Scope of Services 

To facilitate the final design process and allow timely selection of a contractor, the site 

investigation activities of the surrounding soils will be conducted prior to any other actions. This 

investigation is scheduled to start within 60 days of NMED approval of the CMI Work Plan. The 

benzene strippers will be removed and corrective actions (e.g., stabilization of sludges and 

construction of cover system) will be implemented within 90 days of demonstrating that the 

upgraded wastewater treatment system is achieving treatment criteria as specified in the 

approved Process Design Report for Wastewater Treatment Plant Workplan. Figure 4-1 

provides a detailed schedule for all anticipated activities. The schedule is based on two 

assumed milestones, including NMED approval of the CMI Work Plan by June 1, 2011 and 

successful completion of the new wastewater treatment plant (i.e., achievement of all discharge 

limits as required by the CAFO) by May 31, 2012. 

Prior to implementation of corrective measures, GWM-1, GWM-2, and GWM-3 will be plugged 

and abandoned in accordance with all applicable regulatory requirements. The plugging 

activities will be conducted concurrently with the investigation. 

The proposed remedy is closure in-place of AL-1, AL-2 and EP-1. Western completed an 

evaluation of potential remedies for the aeration lagoons and EP-1 and a summary of the 

corrective measures evaluation is included in Appendix F. The activities detailed below will be 

conducted in accordance with applicable New Mexico regulations (20.4.1.500), incorporating 40 

CFR §264.1 01 and Provision IV.B. of the Gallup Refinery's RCRA Post-Closure Care Permit. In 

addition, as AL-1, AL-2, and EP-1 are surface impoundments as defined in 40 CFR §260.10 

appropriate technical performance criteria for closure and post-closure care are found in 40 

CFR §264.228. The Scope of Services includes the following activities, which are discussed in 

more detail below: 

• Site investigation around the perimeter of final cover system 
• Cessation of flows into impoundments and drying of sludge; 
• Removal of benzene strippers and associated piping; 
• In-situ stabilization of waste materials; and 
• Construction of final cover system. 
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4.1 Perimeter Investigation 

An investigation of soils that lie beyond the lateral extent of the final cover system will be 

conducted to ensure that all impacted soils are placed beneath the cover system. This 

investigation will include surface (0-6") and shallow subsurface (18-24") samples collected on 

50-foot spacings around the planned perimeter of the cover system (Figure 4-2). In addition, 

soil borings will be installed around the perimeter as shown in Figure 4-2 to determine if 

constituents have migrated laterally from the surface impoundments. The sample locations will 

be within approximately five feet of the edge of the cover system. 

4.1.1 Soil Sample Field Screening and Logging 

Samples obtained from the soil borings (i.e., penetrations below two feet) will be screened in the 

field on 2.5 foot intervals for evidence of contaminants. Field screening results will be recorded 

on the exploratory boring and excavation logs. Field screening results will be used to aid in the 

selection of soil samples for laboratory analysis. The primary screening methods include: (1) 

visual examination, (2) olfactory examination, and (3) head space vapor screening for volatile 

organic compounds. Additional screening for site- or release-specific characteristics such as pH 

or for specific compounds using field test kits may be conducted where appropriate. 

Visual screening includes examination of soil samples for evidence of staining caused by 

petroleum-related compounds or other substances that may cause staining of natural soils such 

as elemental sulfur or cyanide compounds. Headspace vapor screening targets volatile organic 

compounds and involves placing a soil sample in a plastic sample bag or a foil sealed container 

allowing space for ambient air. The container will be sealed and then shaken gently to expose 

the soil to the air trapped in the container. The sealed container will be allowed to rest for a 

minimum of 5 minutes while vapors equilibrate. Vapors present within the sample bag's 

headspace will then be measured by inserting the probe of the instrument in a small opening in 

the bag or through the foil. The maximum value and the ambient air temperature will be 

recorded on the field boring or test pit log for each sample. 

The monitoring instruments will be calibrated each day to the manufacturer's standard for 

instrument operation. A photo-ionization detector (PI D) equipped with a 10.6 or higher electron 

volt (eV) lamp or a combustible gas indicator will be used for VOC field screening. Field 

screening results may be site- and boring-specific and the results may vary with instrument 

type, the media screened, weather conditions, moisture content, soil type, and type of 
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contaminant, therefore, all conditions capable of influencing the results of field screening will be 

recorded on the field logs. 

The physical characteristics of the samples (such as mineralogy, ASTM soil classification, 

moisture content, texture, color, presence of stains or odors, and/or field screening results), 

depth where each sample was obtained, method of sample collection, and other observations 

will be recorded in the field log by a qualified geologist or engineer. Detailed logs of each boring 

will be completed in the field by a qualified engineer or geologist. Additional information, such 

as the presence of water-bearing zones and any unusual or noticeable conditions encountered 

during drilling, will be recorded on the logs. 

Quality Assurance/Quality Control (QA/QC) samples will be collected to monitor the validity of 

the soil sample collection procedures as follows: 

• Field duplicates will be collected at a rate of 10 percent; 

• Equipment blanks will be collected from all sampling apparatus at a frequency of 
one per day; and 

• Field blanks will be collected at a frequency of one per day. 

4.1.2 Drilling Activities 

Soil borings will be drilled using either cone penetrometer (CPT), hollow-stem auger or if 

necessary, air rotary methods including ODEX. The drilling equipment will be properly 

decontaminated before drilling each boring. The "shallow sample" locations where 0-6" and 18-

24" samples will be collected for analysis may be completed using a decontaminated hand 

auger. 

The NMED will be notified as early as practicable if conditions arise or are encountered that do 

not allow the advancement of borings to the specified depths or at planned sampling locations. 

Appropriate actions (e.g., installation of protective surface casing or relocation of borings to a 

less threatening location) will be taken to minimize any negative impacts from investigative 

borings. If contamination is detected at the water table, then the boring will be drilled five feet 

below the water table or to refusal, whichever occurs first. Soil samples will be collected 

continuously and logged by a qualified geologist or engineer. 

Both sample information and visual observations of the cuttings and core samples will be 

recorded on the boring log. Known site features and/or site survey grid markers will be used as 
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references to locate each boring. The boring locations will be measured to the nearest foot, and 

locations will be recorded on a scaled site map upon completion of each boring. 

4.1.3 Groundwater Sample Collection 

If groundwater is encountered in the soil borings, then groundwater will be sampled and 

analyzed. Groundwater samples will be collected within 24 hours of the completion of well 

purging using dedicated bailers or disposal bailers. Alternatively, well sampling may also be 

conducted in accordance with the NMED's Position Paper Use of Low-Flow and other Non

Traditional Sampling Techniques for RCRA Compliant Groundwater Monitoring (October 30, 

2001, as updated). Sample collection methods will be documented in the field monitoring 

reports. The samples will be transferred to the appropriate, clean, laboratory-prepared 

containers provided by the analytical laboratory. Sample handling and chain-of-custody 

procedures will be in accordance with the procedures presented below in Section 4.1.4. 

Groundwater samples intended for metals analysis will be submitted to the laboratory as total 

metals samples. QA/QC samples will be collected to monitor the validity of the groundwater 

sample collection procedures as follows: 

Field duplicate water samples will be obtained at a frequency of ten percent, with a minimum, of 

one duplicate sample per sampling event; 

Field blanks will be obtained at a minimum frequency of one per day. Field blanks will be 

generated by filling sample containers in the field with deionized water and submitting the 

samples, along with the groundwater samples, to the analytical laboratory for the appropriate 

analyses. 

Equipment rinsate blanks will be obtained for chemical analysis at the rate of ten percent or a 

minimum of one rinsate blank per sampling day. Equipment rinsate blanks will be collected at a 

rate of one per sampling day if disposable sampling equipment is used. Rinsate samples will be 

generated by rinsing deionized water through unused or decontaminated sampling equipment. 

The rinsate sample will be placed in the appropriate sample container and submitted with the 

groundwater samples to the analytical laboratory for the appropriate analyses. 

Trip blanks will accompany laboratory sample bottles and shipping and storage containers 

intended for VOC analyses. Trip blanks will consist of a sample of analyte-free deionized water 

prepared by the laboratory and placed in an appropriate sample container. The trip blank will be 
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prepared by the analytical laboratory prior to the sampling event and will be kept with the 

shipping containers and placed with other water samples obtained from the site each day. Trip 

blanks will be analyzed at a frequency of one for each shipping container of samples to be 

analyzed for VOCs. 

4.1.4 Sample Handling 

At a minimum, the following procedures will be used at all times when collecting samples during 

investigation, corrective action, and monitoring activities: 

1. Neoprene, nitrile, or other protective gloves will be worn when collecting samples. 
New disposable gloves will be used to collect each sample; 

2. All samples collected of each medium for chemical analysis will be transferred into 
clean sample containers supplied by the project analytical laboratory with the 
exception of soil, rock, and sediment samples obtained in Encore® samplers. Sample 
container volumes and preservation methods will be in accordance with the most 
recent standard EPA and industry accepted practices for use by accredited analytical 
laboratories. Sufficient sample volume will be obtained for the laboratory to complete 
the method-specific QC analyses on a laboratory-batch basis; and 

3. Sample labels and documentation will be completed for each sample following 
procedures discussed below. Immediately after the samples are collected, they will be 
stored in a cooler with ice or other appropriate storage method until they are delivered 
to the analytical laboratory. Standard chain-of-custody procedures, as described 
below, will be followed for all samples collected. All samples will be submitted to the 
laboratory soon enough to allow the laboratory to conduct the analyses within the 
method holding times. At a minimum, all samples will be submitted to the laboratory 
within 48 hours after their collection. 

Chain-of-custody and shipment procedures will include the following: 

1. Chain-of-custody forms will be completed at the end of each sampling day, prior to the 
transfer of samples off site. 

2. Individual sample containers will be packed to prevent breakage and transported in a 
sealed cooler with ice or other suitable coolant or other EPA or industry-wide accepted 
method. The drainage hole at the bottom of the cooler will be sealed and secured in 
case of sample container leakage. Temperature blanks will be included with each 
shipping container. 

3. Each cooler or other container will be delivered directly to the analytical laboratory. 

4. Glass bottles will be separated in the shipping container by cushioning material to 
prevent breakage. 

5. Plastic containers will be protected from possible puncture during shipping using 
cushioning material. 
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6. The chain-of-custody form and sample request form will be shipped inside the sealed 
storage container to be delivered to the laboratory. 

7. Chain-of-custody seals will be used to seal the sample-shipping container in 
conformance with EPA protocol. 

8. Signed and dated chain-of-custody seals will be applied to each cooler prior to 
transport of samples from the site. 

9. Upon receipt of the samples at the laboratory, the custody seals will be broken, the 
chain-of-custody form will be signed as received by the laboratory, and the conditions 
of the samples will be recorded on the form. The original chain-of-custody form will 
remain with the laboratory and copies will be returned to the relinquishing party. 

10. Copies of all chain-of-custody forms generated as part of sampling activities will be 
maintained on-site. 

4.1.5 Collection and Management of Investigation Derived Waste 

Drill cuttings, excess sample material and decontamination fluids, and all other investigation 

derived waste (IDW) associated with soil borings will be contained and characterized using 

methods based on the boring location, boring depth, drilling method, and type of contaminants 

suspected or encountered. All purged groundwater and decontamination water will be 

characterized prior to disposal unless it is disposed in the refinery wastewater treatment system 

upstream of the API Separator. An IDW management plan is included as Appendix D. 

4.1.6 Field Equipment Calibration 

Field equipment requiring calibration will be calibrated to known standards, in accordance with 

the manufacturers' recommended schedules and procedures. At a minimum, calibration checks 

will be conducted daily, or at other intervals approved by the Department, and the instruments 

will be recalibrated, if necessary. Calibration measurements will be recorded in the daily field 

logs. If field equipment becomes inoperable, its use will be discontinued until the necessary 

repairs are made. In the interim, a properly calibrated replacement instrument will be used. 

4.1.7 Documentation of Field Activities 

Daily field activities, including observations and field procedures, will be recorded in a field log 

book. Copies of the completed forms will be maintained in a bound and sequentially numbered 

field file for reference during field activities. Indelible ink will be used to record all field activities. 

Photographic documentation of field activities will be performed, as appropriate. The daily 

record of field activities will include the following: 
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1. Site or unit designation; 
2. Date; 
3. Time of arrival and departure; 
4. Field investigation team members including subcontractors and visitors; 
5. Weather conditions; 
6. Daily activities and times conducted; 
7. Observations; 
8. Record of samples collected with sample designations and locations specified; 
9. Photographic log, as appropriate; 
10. Field monitoring data, including health and safety monitoring; 
11. Equipment used and calibration records, if appropriate; 
12. List of additional data sheets and maps completed; 
13. An inventory of the waste generated and the method of storage or disposal; and 
14. Signature of personnel completing the field record. 

4.1.8 Chemical Analyses 

All samples collected for laboratory analysis will be submitted to an accredited laboratory. The 

laboratory will use the most recent standard EPA and industry-accepted analytical methods for 

target analytes as the testing methods for each medium sampled. Chemical analyses will be 

performed in accordance with the most recent EPA standard analytical methodologies and 

extraction methods. 

Groundwater and soil samples will be analyzed by the following methods: 

• SW-846 Method 8260 volatile organic compounds; 

• SW-846 Method 8270 semi-volatile organic compounds; and 

• SW-846 Method 80158 gasoline range (C5-C10), diesel range (>C10-C28), and 
motor oil range (>C28-C36) organics. 

• Groundwater and soil samples will also be analyzed for the following Skinner List 
metals using the indicated analytical methods. 
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Table 4-1 
Inorganic Analytical Methods 

Analyte Analytical Method 

Antimony SW-846 method 6010/6020 

Arsenic SW-846 method 6010/6020 

Barium SW-846 method 6010/6020 

Beryllium SW-846 method 6010/6020 

Cadmium SW-846 method 6010/6020 

Chromium SW-846 method 6010/6020 

Cobalt SW-846 method 6010/6020 

Cyanide SW-846 method 335.4/335.2 mod 

Lead SW-846 method 6010/6020 

Mercury SW-846 method 7470/7471 

Nickel SW-846 method 6010/6020 

Selenium SW-846 method 6010/6020 

Silver SW-846 method 6010/6020 

Vanadium SW-846 method 601 0/6020 

Zinc SW-846 method 6010/6020 

Iron SW-846 method 6010/6020 

Manganese SW-846 method 6010/6020 

As discussed previously, if collected, groundwater field measurements will be obtained for pH, 

specific conductance, dissolved oxygen concentrations, oxidation-reduction potential, and 

temperature. 

4.1.9 Data Quality Objectives 

The Data Quality Objectives (DQOs) were developed to ensure that newly collected data are of 

sufficient quality and quantity to address the projects goals, including Quality Assurance/Quality 

Control (QA/QC) issues (EPA, 2006). The project goals are established to determine and 

evaluate the presence, nature, and extent of releases of contaminants at specified SWMUs. 

The type of data required to meet the project goals includes chemical analyses of soil, sediment 

and possibly groundwater to determine if there has been a release of contaminants at the 

individual SWMUs. 
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The quantity of data is SWMU specific and is based on the historical operations at individual 

locations. Method detection limits should be 20% or less of the applicable background levels, 

cleanup standards and screening levels. 

Additional DQOs include precision, accuracy, representativeness, completeness, and 

comparability. Precision is a measurement of the reproducibility of measurements under a 

given set of circumstances and is commonly stated in terms of standard deviation or coefficient 

of variation (EPA, 1987). Precision is also specific to sampling activities and analytical 

performance. Sampling precision will be evaluated through the analyses of duplicate field 

samples and laboratory replicates will be utilized to assess laboratory precision. 

Accuracy is a measurement in the bias of a measurement system and may include many 

sources of potential error, including the sampling process, field contamination, preservation, 

handling, sample matrix, sample preparation, and analysis techniques (EPA, 1987). An 

evaluation of the accuracy will be performed by reviewing the results of field/trip blanks, matrix 

spikes, and laboratory QC samples. 

Representativeness is an expression of the degree to which the data accurately and precisely 

represent the true environmental conditions. Sample locations and the number of samples have 

been selected to ensure the data is representative of actual environmental conditions. Based 

on SWMU specific conditions, this may include either biased (i.e., judgmental) locations/depths 

or unbiased (systematic grid samples) locations. In addition, sample collection techniques (e.g., 

field monitoring and decontamination of sampling equipment) will be utilized to help ensure 

representative results. 

Completeness is defined as the percentage of measurements taken that are actually valid 

measurements, considering field QA and laboratory QC problems. EPA Contract Laboratory 

Program (CLP) data has been found to be 80-85% complete on a nationwide basis and this has 

been extrapolated to indicate that Level Ill, IV, and V analytical techniques will generate data 

that are approximately 80% complete (EPA, 1987). As an overall project goal, the 

completeness goal is 85%; however, some samples may be critical based on location or field 

screening results and thus a sample -by-sample evaluation will be performed to determine if the 

completeness goals have been obtained. 

Comparability is a qualitative parameter, which expresses the confidence with which one data 

set can be compared to another. Industry standard sample collection techniques and routine 
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EPA analytical methods will be utilized to help ensure data are comparable to historical and 

future data. Analytical results will be reported in appropriate units for comparison to historical 

data and cleanup levels. 

4.2 Drying of Sludge 

Upon completion of construction and testing of the refinery's new wastewater treatment plant 

(WWTP), effluent flows from the new WWTP to AL-1 will cease. Once effluent flows to AL-1 

have ceased, the Old API Separator, benzene strippers, aeration lagoons, and EP-1 will no 

longer be required and will be taken out of service. Abandonment and demolition of the Old API 

Separator is addressed under a separate Work Plan for SWMU No. 14. Abandonment and 

demolition of the benzene strippers is discussed in Section 4.3. 

Cessation of effluent flows will also allow work to begin on closure of the aeration lagoons and 

EP-1. The first step in closure of the aeration lagoons and EP-1 will be to pump the remaining 

fluids in AL-1 and AL-2 to the new API Separator. Any remaining fluids in EP-1 will be allowed 

to gravity drain to EP-2 as occurs under current operations. 

Following draining of the impoundments, the sediment/sludge in the impoundments will be 

allowed to air dry until a crust has formed on the surface, which essentially stops the air-drying 

process. The schedule includes eight weeks for air drying of the sediment/sludge in the 

impoundments. Once the crust has formed, in-situ stabilization of the sludges will take place as 

described in Section 4.4 

4.3 Removal of Benzene Strippers 

Once flow to the aeration lagoons and EP-1 has ceased, the three benzene stripper units 

become obsolete. The two benzene strippers, which were operating as part of the wastewater 

treatment unit when the Complaint and Consent Agreement and Final Order (CAFO) became 

effective on August 26, 2009, will be dismantled. Piping will be disconnected from the API 

separator, and the unit packing will be disposed. Then the units will be triple rinsed. All rinsate 

will be routed to the WWTP for treatment. The two original benzene strippers were constructed 

on a concrete slab, which will be removed. Removal of the concrete slab will be completed as 

part of the activities to be conducted at SWMU No. 14 (Old API Separator). 
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4.4 In-Situ Stabilization 

4.4.1 Treatability Study 

A treatability study will be performed as part of the final design of the final cover system (i.e., 

before the scheduled date to redirect flows from the impoundments) to determine acceptable 

reagents for solidifying the AL-1, AL-2 and EP-1 sediment/sludge. Flyash from coal-fired power 

plants, kiln dust from cement kilns, quicklime, and Portland cement will be evaluated. The 

nearest available sources of those materials will be identified and costs estimated for purchase 

and delivery of the materials. Samples of reagents deemed to be potentially cost-effective will 

then be obtained from the suppliers along with representative samples of the impoundments' 

sediment/sludge. 

In order to evaluate the most effective reagent(s) that would efficiently react with and stabilize 

the sediments and sludges, the sediment and sludge samples will be mixed with varying 

proportions of each reagent. The samples will be mixed in approximately 16 oz. containers and 

allowed to cure (i.e., hydrate and harden) for 7 days. It is currently anticipated that testing of up 

to 3 reagents at 3 admixture percentages each will be sufficient to determine the best 

stabilization recipe(s). 

For this project, slope stability of the closed impoundments is not a concern due to the presence 

of competent subsurface soils and the relatively low height of the closed unit above surrounding 

grade. As such, the sediment/sludge only need to be stabilized to prevent excessive long-term 

settlement and to have sufficient strength to support the largest expected loads, which will be 

large construction equipment used for placement of overlying materials. For a project of this 

size, a Caterpillar 06 or similar sized bulldozer, would likely impose the highest load on the 

stabilized sediment/sludge. Based on experience, a conservative indicator that the stabilized 

materials will support the maximum anticipated loading and not be subject to excessive long

term settlement is an unconfined compressive strength of 10 psi (approximately 1,450 psf), or 

greater. Accordingly, the unconfined compressive strength of each stabilized sample will be 

determined using a pocket penetrometer, a handheld device used to estimate the unconfined 

compressive strength of soils. The best recipe(s) will be the one(s) that require the least 

cost/cubic yard of reagent needed to achieve a compressive strength of at least 10 psi. 
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4.4.2 Stabilization Procedures 

Periods of high winds are common in the project area. Reagents can easily become airborne 

and create nuisance issues for downwind receptors if they are not handled correctly. Following 

are two options for effectively introducing reagent to the impoundment sediment/sludge in a 

potentially high-wind environment. 

If a granular reagent such as pebble quicklime or a granular bedash is determined to be the 

best reagent, these materials can be introduced and mixed into the impoundment 

sediment/sludge utilizing a standard bucket on a long-reach excavator with minimal nuisance 

dust generation during moderately windy conditions. A long-reach excavator with a 60-foot 

boom could be used for the Aeration Lagoons due to their configuration and the relatively 

shallow thickness of the soft sediments and sludge. This type of excavator could reach virtually 

all of the material in both lagoons working from the lagoons' perimeter berms. A long-reach 

excavator would most likely be complemented with a low ground-pressure bulldozer in the 

evaporation pond due to its larger footprint and shallower sludge depths. 

If a more powder-like reagent such as flyash or Portland cement is selected as the best reagent, 

this material will be delivered in pneumatic tanker trucks, which would be parked adjacent to the 

impoundments. The flyash or cement would be pneumatically pumped (pumping using 

pressurized air) via high..:pressure hoses from the tanker trucks to an excavator injector 

attachment designed especially for the purpose of mixing reagents with high-moisture solids. 

Injectors of the type being proposed would introduce the reagent directly into the sediment and 

sludge without exposing the reagent to the wind. The injectors accomplish this via delivery 

ports at the end of multiple heavy-duty steel "fingers" that have the same pivoting motion as a 

bucket attachment at the end of an excavator boom. With this equipment setup, the excavator 

would initially work off of the impoundments' perimeter berms, stabilizing material out to its 

maximum reach in a strip. Once a strip along the perimeter is stabilized, the excavator would 

move out onto the solid material and work in successive strips into and across each 

impoundment. 

Reagent admixture control in either of the above mixing scenarios would be implemented by 

estimating the volume of sediment/sludge in a given mixing area (i.e. a square equal to the 

reach of the excavator) and introducing the appropriate tonnage of reagent to that mixing area 

based on the treatability study. Although the initial treatability study would provide a base recipe 
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for the stabilization process, the amount of reagent used would be adjusted as needed based 

on real-time observations and evaluations of the mixing process in the field. 

4.5 Construction of Final Cover System 

4.5.1 Run-on Prevention 

Prior to beginning excavation and backfilling within the impoundments, earthen berms and/or 

drainage swales will be placed around portions of the perimeter berms of the impoundments. 

The earthen berms and/or drainage swales will be placed, as required, to prevent the run-on of 

stormwater into the impoundments once excavation and backfilling commence. 

The berms or drainage swales may be temporary or permanent as best suits the contractor's 

construction activities, though the permanent perimeter drainage system is currently anticipated 

to be drainage swales where run-on is a concern. Based on the preliminary design concept of 

the final cover sloping downward from east to west, it is anticipated that run-on control berms or 

swales will be required on the east side and partially on the north and south sides of the 

impoundments' perimeter berm. Design of permanent drainage improvements related to 

closure of the impoundments is discussed in Section 4.6. 

4.5.2 Excavation and Backfilling 

Following completion of stabilization activities, the surface of the stabilized sediment/sludge in 

each impoundment will be relatively flat. However, RCRA final cover systems typically have 

slopes of between two and five percent to provide for robust long-term drainage of stormwater 

off the final cover. To create an adequate slope in a cost effective manner that minimizes 

disturbance of areas outside the impoundments, the preliminary final closure design of the 

impoundments anticipates partially excavating the impoundments' containment berms for use 

as backfill. The resulting backfill will be placed in 6 to 8-inch lifts compacted to at least 90% 

standard Proctor density and graded at the final cover design slopes to provide a firm subgrade 

for placement of the clay cap component of the final cover system. If backfill material is 

required in excess of what is obtained from the partial excavation of the containment berms, 

clayey soils from the same borrow source as used for clay cap construction will be used as 

backfill. 
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Preconstruction testing of the berm soils and construction quality assurance testing of the 

backfill will be done in accordance with testing requirements detailed in Section 4.5.3 for clay 

cap construction with the exception that no permeability testing will be required. 

Following completion of subgrade placement, the subgrade will be surveyed at the minimum 

frequency of one point per 5,000 square feet (e.g., 70 feet by 70 feet grid) so the thickness of 

the clay cap may be confirmed after construction. 

4.5.3 Clay Cap Construction 

4.5.3.1 Preconstruction and Construction Quality Assurance Testing 

Prior to constructing the cover system, preconstruction testing will be conducted on the source 

soil materials for the clay cap. The clay capping materials are anticipated to come from an 

onsite source. Construction quality assurance testing will also be performed on the in-place clay 

cap. The following table presents the materials requirements for the clay cap component of the 

cover system. 

Table 4-2 
Clay Cap Component Cover System Materials Requirements 

· . :'i·'· T~sfParameters:• .... . .:;< .::: 
•>} \laiiJe / ):·: ', .··. · .. ···· ............ ; : 

' ... · ......... ':: ..... 

Plasticity Index 15, Minimum 

Liquid Limit 30, Minimum 

Percent Passing the No. 200 Sieve 30% Minimum 

Percent Passing the one-inch sieve 1 00% Minimum 

In-Place Hydraulic Conductivity 1 x 1 o-7 cm/s, Maximum 

In-Place Density 95% of Standard Proctor Maximum Dry Density, Minimum 

In-Place Moisture Content 0% to 5% over the Standard Proctor Optimum Moisture 
Content 

At least one preconstruction test will be performed for each soil type, significant change in soil, 

or per borrow source. The tests that will be performed are: 

• Atterberg Limits; 

• Sieve Analysis (percent passing 1 Y2-inch, No. 40 and No. 200 Sieve); 

• Moisture Content; 

• Standard Proctor; and 
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• Permeability (soil remolded to 95% of its Standard Proctor maximum dry density at 1% ± 
%% above its optimum moisture content). 

During construction of the clay cap component, tests will be taken of the in-place density and 

moisture content of compacted lifts. Density will be measured using a nuclear density gauge, 

drive cylinder or sand cone methods. Moisture content may be determined in the field using 

either the nuclear gauge, oven, direct-heating or microwave methods. Confirmatory laboratory 

moisture content determinations will also be performed to check for any systematic errors in the 

field moisture content determinations. 

Any testing area that does not meet the project specifications will require reworking and 

retesting until a passing condition is achieved. Undisturbed samples of the in-place clay cap 

component will be obtained using a thin wall tube samples for the laboratory determination of 

the coefficient of permeability. Voids resulting from density testing or undisturbed sampling will 

be filled with bentonite or a bentonite and soil mixture. 

The minimum testing frequencies for the clay cap are listed below. 

Table 4-3 
Clay Cap Minimum Testing Frequencies 

Test ' ,'.··· .. · .•,·• .·.·· .·· · . Frequency ' ·····~ .· .. . •v.· . .. 
>x . .. ·. , ·' . ., ..... , ..... 

In-place density Minimum of 1 test per 5,000 fe per 6 inches of 
depth (but no less than 5 tests per each 6-inch lift) 

In-place moisture content 1 per density test 

Standard Proctor moisture-density relationship 1 per every significant change in soil or change in 
borrow (these tests may be considered pre-
construction tests) 

Undisturbed permeability Minimum 1 per 20 field density tests (but at least 1 
test per each 6-inch lift) 

Percent passing No. 200 sieve Minimum 1 per each 20 field densities 

Atterberg Limits Minimum 1 per each 20 field densities 

Laboratory moisture content Minimum 1 per each 5 field densities 

4.5.3.2 Clay Placement 

A 24-inch thick clay cap will be constructed over the prepared subgrade to the approximate 

limits shown on Figure 4-2. Prior to placement, the clay soils may require processing to 

breakup any large clods and to adjust the moisture content. The soil may be processed in a 

staging area or it may be placed as a loose 6 to 8-inch thick lift and processed in place prior to 
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compaction. For moisture adjustments, water will be spread evenly on the surface of the soil 

and then be thoroughly mixed and evenly distributed throughout the lift by disking, tilling or other 

satisfactory means. If water adjustments are not needed, disking or tilling may still be required 

to breakup large clods. 

After processing, approximate 6 to 8-inch thick loose lifts will be compacted with a large sheeps

foot or tamp-foot roller with prongs long enough to totally penetrate the thickness of the lift. The 

roller will make sufficient passes to produce a relatively homogenous blend of the clay cap 

materials. Typically compaction equipment producing at least 1500 pounds of force along each 

linear foot of its drum length and making a sufficient number of passes (a minimum of six) 

produces the desired blending effect. Roller weights may be varied provided that the soil fill is 

satisfactorily blended during compaction. 

Each lift will be compacted to specifications and tested to check that proper compaction has 

been achieved prior to placement of the overlying lift. Any areas which fail to meet the 

compaction criteria will be reworked and retested. Also, the surface of each lift will be scarified 

one to two inches deep so that it bonds to each subsequent lift. The finished surface of the clay 

cap will be surveyed on the same grid pattern as the subgrade to check its thickness prior to 

placing overlying components. 

The surface of the clay cap will be covered as soon as possible after completion with a 12-mil 

HOPE moisture retention liner to prevent desiccation. Areas where the clay cap has been 

exposed for extended periods will be inspected for desiccation cracks. If significant cracks are 

present, the surface of the clay cap will be wetted and reworked to close the cracks before 

overlying components are placed. Joints in the moisture retention liner shall have a minimum of 

4 inches of overlap of the sheets being joined and be sealed using 4"-wide (minimum) tape 

recommended by the liner manufacturer. The moisture retention liner will be anchored in a clay 

backfilled trench around the perimeter of the clay cap. The depth of the liner in the trench will 

be at least 12 inches. To protect the integrity of the moisture retention liner from the overlying 

rock armor layer, a protective 12-oz geotextile will be placed over the liner prior to placement of 

the rock and clay backfill in the perimeter trench. 
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4.6 Rock Armor Layer 

A rock armor layer consisting of approximately eight inches of 1 %-inch low-fines crushed 

limestone will be placed over the 12-oz protective geotextile layer of the final cover system. A 

rock armor layer will protect the clay cap from the elements and is better suited to the site's arid 

climate where vegetation is difficult to establish and maintain, which would diminish the 

effectiveness of a vegetated soil protective layer. Low-fines is specified for the crushed 

limestone to facilitate lateral drainage of stormwater through the rock armor and discourage the 

growth of vegetation within the layer. 
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1 .0 EXECUTIVE SUMMARY 

Practical Environmental Services, Inc. (PES) has been retained by Giant-Ciniza Refinery 
(Ciniza) to perform a visual inspection, data evaluation, and status assessment for the 
aeration basins located within the Ciniza Refinery, in McKinley County, New Mexico. 

The aeration basins site was identified as a Solid Waste Management Unit (SWMU), and 
designated as SWMU #1, during a RCRA Facility Investigation conducted at the refinery 
in the early 1990's. This investigation included soil sampling and analysis, determined 
that no significant impact had occurred, and recommended no further action (NFA). 

In 1994, the Environmental Protection Agency Region VI Office (EPA) concurred in this 
finding, approved cessation of the investigative process, but requested ongoing soil 
monitoring. Monitoring samples were collected and analyzed in 1996, and the results 
confirmed that no significant impact has occurred. 

This summary report for SWMU #1 has been prepared in conjunction with submittal of a 
Resource Conservation and Recovery Act (RCRA) Part B permit application covering post 
closure care of the Ciniza Refinery Land Treatment Unit. All investigative activities for 
SWMU #1 have been completed. This assessment is summarized as follows. 

~ The aeration basins continue in active service treating wastewater at 
the refinery and are functioning normally. 

~ Containment berms and basin sidewalls have been inspected and are 
intact and stable. 

:.;. Local soil underlying the basins predominantly consists of bentonitic 
clays and silts having a very low hydraulic conductivity. 

~ Soil sampling and analysis was conducted during an initial site 
investigation and subsequent monitoring assessment. Trace organic 
contaminants were detected below corrective action levels. The site 
was recommended for NFA and approved by the EPA. 

~ SWMU #1 has been characterized in accordance with current applicable 
state and federal regulations, and the available data indicate that no 
significant environmental impact or migration has occurred. 

2.0 BACKGROUND 

During 1987, a RCRA Facility Assessment was conducted at the Ciniza Refinery. This 
assessment identified various "units of concern" and recommended further evaluation. 
A RCRA Facility Investigation (RFI) was subsequently conducted and the aeration basins 
site was identified as SWMU #1 . 
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Applied Earth Sciences (AES) investigated the aeration basins site during the early 
/ 1 990s. Soil samples were collected and analyzed. No organic contaminants were 

detected in any sample. Trace metals were detected in all samples; of which, a few 
samples indicated levels slightly above ambient background concentration. 

As a result of the investigation, AES recommended no further action for this SWMU. 
Results and recommendations were reported to the EPA in 1991. The EPA approved 
the NFA finding in 1994, with the added provision that soil monitoring be performed 
every five years. 

3.0 SITE LOCATION AND DESCRIPTION 

SWMU #1 is located within the Ciniza Refinery's property boundary. This refinery is 
located on the north side of Interstate 40, approximately 1 7 miles east of Gallup, New 
Mexico. Within the refinery, SWMU #1 is located west of the tank farm, northwest of 
the flare, and adjacent to the API separator. See Figure No. 1 for location details. 

The aeration basins are a component of the refinery wastewater treatment system. 
Effluent water from the API separator is directed to an air stripper for removal of VOCs 
and then passed on to the aeration basins for oxygenation and biological stimulation 
prior to evaporation. 

SWMU #1 consists of three man-made earthen basins connected in series. The first 
two basins are equipped with aeration pumps which are used to oxygenate the water. 
The last basin serves as a holding pond upstream of the evaporation ponds. The three 
basins are located adjacent to each other on a site measuring approximately 500 feet 
by 450 feet. Total hydraulic holding capacity is approximately 2 million gallons. 

The aeration basins were constructed in 1987 and have been in continuous operation · 
since that time. 

4.0 SITE INSPECTION 

During the week of March 23, 1998, an on-site inspection was performed. Photographs 
are included in the appendix to this report. Observations are noted as follows: 

• The aeration basins were observed in active service treating effluent 
wastewater from the air strippers. Aeration pumps were observed 
running and the system was functioning normally. 

• Berms and sidewalls were visually inspected on all three basins. All were 
found to be intact and stable. No erosion, damage, or sign of containment 
failure was observed. A dark mineral dust coating was observed around 
the interior perimeter of the basins. 
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• Native shrubs and grasses were observed growing around the perimeter of 
all basins. Downwind vegetation was also discolored by the dark mineral 
dust, but otherwise was not found to be distressed. 

• Local soil in the vicinity of the aeration basins presented as bentonitic 
clays and silts. Similar soil strata from a neighboring SWMU exhibited a 
hydraulic conductivity of less than 1 o-7 em/sec. 

5.0 DATA REVIEW 

Soil samples from around the perimeter of the aeration basin site were collected and 
analyzed during the initial site investiga~ion and a subsequent monitoring assessment. 
Samples were collected at multiple depths and at both upgradient and downgradient 
locations. Several borings were angled to collect samples from beneath the basins. 

In 1 991 , the initial site investigation collected samples from six locations and four 
depths ranging from 4 to 1 6 feet below ground surface. Analysis found no detection 
of VOCs or SVOCs in any sample. Trace metals were detected in all samples; of which, 
six samples indicated levels slightly above ambient background concentration. 

In 1996, monitoring samples were collected and analyzed. Six locations were sampled 
at depths ranging from 4 to 20 feet below ground surface. Analysis again found no 
detection of VOCs and SVOCs in 25 of the samples. However, two samples collected 
adjacent to the inlet aeration basin at a depth of 4 feet detected trace quantities of 
BTEX; of which, xylenes at 2.2 mg/kg was the highest detection. Confirmatory samples 
were subsequently collected and analyzed. One resample showed non-detect and the 
other detected trace ethylbenzene at 0.61 mg/kg. 

State of New Mexico corrective action levels for BTEX in soil is 50 mg/kg total and 1 0 
mg/kg of benzene. Three of 53 samples indicated trace BTEX, the highest of which 
was less than 5 mg/kg total; well below the 50 mg/kg action level. 

6.0 ASSESSMENT 

Based on the site inspection and data review, the aeration basins site is assessed as 
follows. 

• The aeration basins are in active service, functioning normally, and 
performing the necessary task of oxygenating wastewater and stimulating 
biological activity. 

• The aeration basins are properly designed and located in an appropriate 
geologic setting in which the underlying bentonitic soil has a very low 
hydraulic conductivity which effectively serves as an aquiclude. 
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• Trace detection of BTEX constituents near the sidewalls of the inlet 
aeration basin is common and predictable for this service. The absence 
of BTEX at depth and at all other locations is confirmatory of the highly 
impermeable characteristic of the confining soil. This location and low 
level of detection are indicative of no significant impact or migration. 

• Trace detection of metals at levels slightly above ambient background 
concentration is likely due to normal soil variation. 

e The no further action finding that was recommended by AES and 
approved by the EPA is appropriate for this site. 

• The next soil monitoring event is scheduled for 2001. If this sampling 
and analysis confirms previous findings, further monitoring is unnecessary 
and should be discontinued. 

7.0 PROFESSIONAL ENGINEER'S CERTIFICATION 

This summary report for SWMU #1 has been prepared under the direct supervision and 
control of a Registered Professional Engineer. 

Client: 

Job No.: 

Date: 

Ciniza Refinery 
Giant Refining Company 
Route 3, Box 7 
Gallup, New M+exico 87301 

98-205-03 

April 23, 1998 

Prepared and Certified by: 

SWMU #1 Summary Report 

Thomas D. Atwood, P.E. 
Colorado Registration No. 22866 
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1 . 0 EXECUTIVE SUMMARY 

Practical Environmental Services, Inc. (PES) has been retained by Giant-Ciniza Refinery 
(Ciniza) to perform a visual inspection, data evaluation, and status assessment for the 
evaporation ponds located within the Ciniza Refinery, in McKinley County, New Mexico. 

The evaporation pond area was identified as a Solid Waste Management Unit (SWMU), 
and designated as SWMU #2, during a RCRA Facility Investigation (RFI) conducted at 
the refinery in the early 1990's. This investigation included both soil and groundwater 
sampling and analysis, determined that no significant impact had occurred, and 
recommended no further action (NFA). 

In 1994, the Environmental Protection Agency Region VI Office (EPA) concurred in this 
finding, approved cessation of the investigative process, and requested follow-up 
monitoring at seven groundwater wells. Monitoring samples are scheduled to be 
collected and analyzed during May 1998. 

This summary report for SWMU #2 has been prepared in conjunction with submittal of a 
Resource Conservation and Recovery Act (RCRA) Part B permit application covering post 
closure care of the Ciniza Refinery Land Treatment Unit. All investigative activities for 
SWMU #2 have been completed. This assessment is summarized as follows. 

=> The evaporation ponds continue in active service evaporating waste
water at the refinery and are funct ioning normally. 

=> Containment berms and basin sidewalls have been inspected and are 
intact and stable. 

=> Local soil underlying the ponds predominantly consists of bentonitic 
clays and silts having a very low hydraulic conductivity. 

=> Soil and groundwater sampling and analysis was conducted during an 
initial site investigation. Trace organic contaminants were detected 
below corrective action levels. The site was recommended for NFA 
and approved by the EPA. 

=> SWMU #2 has been characterized in accordance with current applicable 
state and federal regulations, and the available data indicate that no 
significant environmental impact or migration has occurred. 

2.0 BACKGROUND 

During 1987, a RCRA Facility Assessment was conducted at the Ciniza Refinery. This 
assessment identified various "Solid Waste Management Units" and recommended 
further evaluation. A RCRA Facility Investigation was subsequently conducted and the 
evaporation ponds site was identified as SWMU #2. 
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Applied Earth Sciences (AES) investigated the evaporation pond area during the early 
1990s. Soil and groundwater samples were collected and analyzed. No organic 
contaminants were detected in any groundwater sample. Similarly, most soil samples 
indicated no detection of organics; however, trace amounts of toluene were detected 
in a few samples. 

Trace metals were detected in both soil and groundwater samples; of which, a few 
samples indicated levels slightly above ambient background concentration. 

As a result of the investigation, AES recommended no further action for this SWMU. 
Results and recommendations were reported to the EPA in 1991. The EPA approved 
the NFA finding in 1994, with the provision that on-going groundwater monitoring be 
performed every five years. 

3.0 SITE LOCATION AND DESCRIPTION 

SWMU #2 is located within the Ciniza Refinery's property boundary. This refinery is 
located on the north side of Interstate 40, approximately 17 miles east of Gallup, New 
Mexico. Within the refinery, SWMU #2 is located to the west of the process unit and 
tankfarm area on a lower flat plain. See Figure No. 1 for location details. 

The evaporation ponds are part of the refinery wastewater treatment system. Effluent 
water from the aeration basins is directed to these ponds and allowed to evaporate. 

There are 1 5 ponds of varying size having a total surface area of approximately 11 0 
acres. All are man-made earthen basins with bermed sidewalls. Water depth typically 
ranges from 2 to 4 feet, with an average of 3 feet. Total hydraulic holding capacity is 
approximately 1 00 million gallons. Some berms incorporate a perimeter road. 

The initial evaporation ponds were constructed in the late 19 SO's. Additional ponds 
were constructed at various times thereafter. The evaporation ponds have been in 
continuous service since initial construction . 

4.0 SITE INSPECTION 

During the week of March 23, 1998, an on-site inspection was performed. Photographs 
are included in the appendix to this report. Observations are noted as follows: 

• The evaporation ponds were observed in active service treating effluent 
wastewater from the aeration basins. All 1 5 ponds contained water. 
Freeboard space was evident on all ponds. 

• Containment berms and sidewalls were visually inspected on all ponds. 
All were found to be intact and stable. No erosion, damage, or sign of 
containment failure was observed. 

SWMU #2 Summary Report Page 2 



• No soil staining or distressed vegetation was observed at or in the vicinity 
of any pond. No discoloration or hydrocarbon sheen was evident on any 
of the ponds. 

• Local soil in the vicinity of the evaporation ponds presents as bentonitic 
clays and silts. Similar soil strata from a neighboring SWMU exhibited a 
hydraulic conductivity of less than 1 o-l em/sec. 

• Perimeter roads are located on the berms surrounding several of the 
ponds. These roads are used for access and inspection. 

5.0 DATA REVIEW 

Soil samples from around the perimeter of the evaporation ponds were collected and 
analyzed during the initial site investigation. Samples were collected at multiple depths 
and at both upgradient and downgradient locations. Several borings were angled to 
collect samples from beneath the ponds. 

The initial site investigation found no detection of VOCs or SVOCs in 46 of the 54 soil 
samples collected. Trace amounts of toluene were detected in eight samples; of which, 
5 mg/kg is the highest reported detection and the remaining seven samples detected 
less than 0.5 mg/kg. Trace butylbenzylphthalate was also detected in one sample at a 
concentration of 0.3 mg/kg. 

State of New Mexico corrective action levels for BTEX in soil is 50 mg/kg total and 1 0 
mg/kg of benzene. Eight of 54 samples indicated trace BTEX, the highest of which 
was 5 mg/kg total; well below the 50 mg/kg action level. 

Trace metals were also detected in all soil samples; of which, most tested within the 
range of normal background concentration. A few samples indicated slightly elevated 
levels of chromium and nickel. 

Groundwater samples were collected from seven monitoring wells in the vicinity of the 
evaporation ponds. Sampling points included upgradient and downgradient locations. 

The initial site investigation found no detection of VOCs or SVOCs in any of the ground
water samples collected. 

Trace metals were detected in all groundwater samples. A few samples indicated 
slightly elevated levels of cadmium and selenium. 

Per EPA request, groundwater monitoring samples are scheduled to be collected and 
analyzed during May 1998. 
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6.0 ASSESSMENT 

Based on the site inspection and data review, the evaporation pond area is assessed as 
follows. 

• The evaporation ponds are in active service, functioning normally, and 
performing the necessary task of evaporating wastewater. 

• The evaporation ponds are properly designed and located in an appropriate 
geologic setting in which the underlying bentonitic soil has a very low 
hydraulic conductivity which effectively serves as an aquiclude. 

• Trace detection of toluene and butylbenzylphthalate in various soil samples 
presents no logical or consistent pattern of release, is well is below action 
levels, and may represent anomalous data. This low level of contaminant 
detection is indicative of no significant impact or migration. 

• Trace detection of metals at levels slightly above ambient background 
concentration is likely due to normal soil variation. 

• The absence of organic contaminants in underlying groundwater is 
confirmatory of the highly impermeable characteristic of the confining 
soil. 

• The no further action finding that was recommended by AES and 
approved by the EPA is appropriate for this site. 

• The next groundwater monitoring event is scheduled for 2003. If this 
sampling and analysis confirms previous findings, further monitoring is 
unnecessary and should be discontinued. 
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7. 0 PROFESSIONAL ENGINEER'S CERTIFICATION 

This summary report for SWMU #2 has been prepared under the direct supervision and 
control of a Registered Professional Engineer. 

Client: 

Job No.: 

Date: 

Ciniza Refinery 
Giant Refining Company 
Route 3, Box 7 
Gallup, New Mexico 87301 

98-205-03 

April 23, 1998 

Prepared and Certified by: 
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Thomas D. Atwood, P.E. 
Colorado Registration No. 22866 
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Site Inspection Photographs 

Evaporation Ponds Overview - Looking Northwest 

Evaporation Pond- South Section 
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Appendix B 

Documentation of Aggressive Biological Treatment in 
Aeration Lagoons 
(per 40 CFR 261.31) 



Aeration Lagoons Hydraulic Retention Time and Aerator HP 

(b) Listing Specific Definitions: (1) For the purposes of the F037 and F038 listings, oil/water 
solids is defined as oil and/or water and/or solids and (2) for the purposes of the F037 and F038 

listings, aggressive biological treatment units are defined as units which employ one of the 
following four treatment methods: activated sludge; trickling filter; rotating biological contactor 
for the continuous accelerated biological oxidation of wastewaters ; or high-rate aeration. High
rate aeration is a system of surface impoundments or tanks, in which intense mechanical 
aeration is used to completely mix the wastes, enhance biological activity, and (A) the units 
employ a minimum of 6 hp per million gallons of treatment volume; and either (B) the hydraulic 
retention time of the unit is no longer than 5 days; or (C) the hydraulic retention time is no longer 
than 30 days and the unit does not generate a sludge that is a hazardous waste by the Toxicity 
Characteristic. 

HP per gallon Treatment Capacity: 

Provided there are 3 aerators in AL-1 rated at 15 hp each =45 hp total 

The volume of AL-1 is estimated at 395,900 gallons 

Therefore, the HP per gallon treatment capacity is: 45 hp/395,900 gals= 0.000114 hp/gal 

Or 114 hp/Mgal which is greater than the 6 hp/Mgal threshold 

Hydraulic Retention Times: 

Aeration Lagoon 1 Volume= 0.36 acre x 43,560 sq ft/acre x 3/4x4.5ftx7.48 gal/cu ft = 395,900 
gallons 

Aeration Lagoon 2 Volume= 0.56 acre x 43,560 sq ft/acre x 3/4 x 4.5ft x 7.48 gal/cu ft = 
615,800 gallons 

(AL-1 depth measured in March 2006 by J. Lieb and S. Morris. Assume AL-2 depth is same. 
Use factor of 3/4 to account for sloped bottoms.) 

The average daily water flow to the aeration lagoons from API separator is 130 gpm x 60 
min/hr x 24 hr/day = 187,200 gpd (130 gpm determined by totalized flow) 
hydraulic retention at AL-1 = 395,900gals/187,200 gals/day= 2.1 days 

hydraulic retention at AL-2 = 615,800gals/187,200 gals/day= 3.3 days 

Both hydraulic retention times are less than the 5 day threshold. 

Note: The flow rates listed above do not include periodic flows through the weir box overflow 
pipes. If these periodic flows were included, then the retention times would be even lower. 
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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 of the 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 ofthis 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. 

• Trihqdro 
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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 1. 

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 8-10 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 1. Soft sediment was 

identified in Evaporation Pond 1 and ranged in thicknesses from approximately 2 to 4 feet. A hard layer, presumably 

the native soil bottom of the pond, was identified beneath the soft sediment during both field events. 

•• Tnhqdro 
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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. 

y 
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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 I 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 intluents, 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 o/4-inch steel pole. Sediment measurements were collected at the sample locations and at the 

--
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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 of resistance 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 1 shows the sediment depths and 

thicknesses of all sampling and measuring points. 

Sediment measurements were collected in a slightly different manner in Evaporation Pond 1. Evaporation Pond 1 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 1 

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 ofthe 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 1. 

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). 

:v.· 
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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 I. Soft pack sediment 

sampling was performed in the same manner described for Aeration Lagoons I 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, 

•• Tnhqdro 
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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 of the soft sediment, but is slightly thicker and generally contains a greater amount of 

silt. The lower portion of the hardpack 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 of the 16 locations 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. 
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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. 
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6.0 ANALYTICAL RESULTS 

Laboratory sampling analyses included diesel range organics (DRO)/gasoline range organics (GRO) by USEP A 

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 hardpack 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 of the 

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-VOLA TILE 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 1, Aeration Lagoon 2, and Evaporation Pond 1 was 609 mglkg, 418 mg/kg, and 519 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 of65 VOCs using USEPA 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 161 mg/kg, 

Aeration Lagoon 2 had an average total VOC concentration of 54 mg/kg, and Evaporation Pond 1 had an average total 

VOC concentration of 24 mg/kg. In Aeration Lagoon 1, the average total VOC concentration in the hard pack 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 1 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. 
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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 of the TCLP extraction. However, the results 

:V 
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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 oflead, 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 fmal 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 1. 

NMED's Industrial Soil Screening Levels may be found on Table A-1 ofNMED Soil Screening Levels. Ten samples 

exceeded the industrial soil screening level for arsenic, and one sample exceeded the industrial soil screening levei for 

benzo(a)anthracene. The arsenic exceedences came from the soft sediment and hardpack sediment of Aeration Lagoon 

1, the soft sediment and hardpack of Aeration Lagoon 2, and sediment obtained from Evaporation Pond 1. The 

benzo(a)antrhacene exceedence came from Evaporation Pond 1. 

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. 

:v. 
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Measuring Point 

ALI-1 
All-2 
All-3 
All-4 
All-5 

All -A 
All-B 
ALl-C 
All-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 
EP1-2 
EP1-3 
EP1-4 
EP1-5 
EPl-6 
EP1-7 
EPl-8 

EP 1-A 
EP1-B 
EPJ -C 
EP1-D 
EPl-E 
EP1-F 
EP 1-G 
EP1-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 Hardpack Hard pack Thickness Total Depth 

3.0 3.5 6.5 2.5 9.0 
l.O 3.5 None 0.0 4.5 
4.0 4.5 8.5 0.6 9.1 
l.O 53 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 
l.O 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 Hardpack Bardpack Thickness Total Depth 

1.5 73 8.8 0.7 9.5 
2.0 7.5 None 0.0 9.5 
2.5 8.5 ll.O l.l 12.1 
l.5 8.0 9.5 0.8 10.3 
l.5 6.5 8.0 1.5 9.5 

l.5 8.2 9.7 0.8 10.5 
l.5 8.2 9.7 l.3 ll.O 
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 Hardpack Bardpack 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 l.5 None None 9.3 
11.4 1.3 None None 12.7 
4.3 l.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 21 None None 8.1 
7.5 43 None None 11.8 
7.3 5.1 None None 12.4 
5.1 l.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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"J otal ~edament 
Thickness 

6.0 
3.5 
5.1 
6.5 
4.5 

4.2 
5.9 
3.6 
5.3 
4.5 

Total Sedament 
Thickness 

8.0 
7.5 
9.6 
8.8 
8.0 

9.0 
9.5 
8.5 
8.8 
6.5 

Total Sediment 
Thickness 

2.2 
l.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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View of grey clay representative of bottom of aeration lagoons, taken from AL2-3. 

Date: 4/812008 Direction: N 

File: 

Pholdfuchive, 4-Snspshots Per Page 

Taken By: ss 4/8/2008 

Job Number: evap ponds 006.jpg 

Western Refining Company Gallup Refinery 
Photograph Archive 

Direction: w Taken By: 
Job Number: 

Date Printed 5/30/2008 9:30:16 AM 



Storm water run-off pip!! - Evaporation Pond 1 

Date: 4/1012008 

File: evap 

PhotoArchive, jJ'·>~psl,o!s Per Pags 

Direction: SE Taken By: 
Job Number: 

SS I Date: 4/1 0/2008 
697-019-001 File: 

Western Refining Company Gallup Refinery 
Photograph Arc 

Overflow drain· Evaporation Pond 1 

Direction: sw Taken By; SS 

Job Number: 697-019-00 

Date Printed 5/30/2008 9:30· 



Date: 

File: 

Date: 4/10/2008 Direction: w 
File: evap ponds 013.jpg 

P'1oloArchive, 4-snap•hots Per Page 

Taken By: 4/10/2008 

Job Number: evap ponds 014.)pg 

Western Refining Company Gallup Refinery 
Photograph Archive 

Direction: w Taken By: 

Job Number: 

Date Printed 5/3012008 9:30:19 AM 



Date: 4/1 0/2008 Direction: E 

File: evap ponds 015.jpg 

Date: 4110/2008 Direction: NE 

File: evap ponds 017 

PhotoArchive,J'"'·";<pshots Per Page 

AL 1 pipes- (left· pilot travel ctr effluent) (middle- benzene stripper outlet) (right low point 
drain). 

Taken By: ss Date: 4/10/2008 Direction: NE Taken By: 

Job Number: 697-019-0011 File: evap ponds 016.jpg 

Taken By: 
Job Number: File: evap ponds 018.jpg 

Western Refining Company Gallup Refinery 
Photograph Arcbiue 

Direction: 

Job Number: 

N Taken By: ss 
Job Number: 697-019-00 

Date Printed 5/30/2008 9:30: 



"~: 

.$\ .. 
'r .... 

f 
3c· 

.; 
AL 1·1 sample in auger core displaying grey clay characteristic of the bottom of both 

lagoons. 

Date: 4/10/2008 Direction: N/A 

File: evap ponds 021.jpg 

Photol\rchivo, 4- -...Snapshots Per Pago 

Taken By: ss 4/10/2008 

Job Number: evap ponds 022.jpg 

Western Refining Company Gallup Refinery 
Photograph Archive 

Direction: N/A Taken By: 

Job Number: 

ss 
697-019-001 

Date Printed 5/30/2008 9:30:23 AM 



AL 1·1 HP extracted onto plastic sheeting showing the difference between the clay and the 
sludge. 

Date: 4/10/2008 Direction: N/A 
File: evap ponds 025.jpg 

Taken By: ss 
Job Number: 697-019-001 

Western Refining Company Gallup Refinery 
Photograph Archive 

Taken By: SS 

Job Number: 697-019-001 
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Sediment Sampling Field Form 

Project Name: Gallup Refine~ Sample Media: 

Sample ID: AL1-1 Sample Date: 

Location: Aeration Lafi!oon 1 Sample Time SS: 

Samplers: GP/SM Sample Time HP: 

Weather: Cold, windy Photo Numbers: 

Samnle Descrintion 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Aufi!er {HP), sediment sampler (SS) 

4.5'-5' 

5.3'- 5.7' 

Sediment 

4/10/2008 

1710 

1525 

23-27 

Soft Sediment:--------------------------------------

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 - ve~ fluid. 

Hard Pack Sediment: 4.8' to 5.7' Refusal at 5.7'. 

4.8' to 5.3' Black sludge, silty, abundant fibrous roots, some green staining, ve~ soft, organic odor. 

5.3' to 5.7' Grey clay, some silt/fine 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. 
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-....... ... .,. . Sediment Sampling Field Form 
T~~-~~dro 

Project Name: Gallup Refine!}: Sample Media: Sediment 

Sample 10: AL1-2 Sample Date: 4/10/2008 

Location: See maE! Sample Time SS: 1725 

Samplers: GP/SM Sample Time HP: 1622 

Weather: Cold, windy Photo Numbers: None 

Samule Descriution 

Sampling Equipment: Auger (HP). sediment sampler (SS) 

Sample Depth SS: ..=2:....' ..:;to~2:.:.:·c::.5' ______ _ 

Sample Depth HP: ..=2;;..:.7_' l:.:Oc..::3:.:.:.3:...' ------

Sample Description: 

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. 
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V Sediment Sampling Field Form 
T.~~1~.~d.-o 

Project Name: Gallup Refinery Sample Media: Sediment 

Sample ID: AL1-3 Sample Date: 4/10/2008 

Location: See map Sample Time SS: 1735 

Samplers: GPISM Sample Time HP: 1445 

Weather: Cold, windy Photo Numbers: 22 

Samnle Descrintion 

Sampling Equipment: Auger (HP), sediment sampler (SS) 

Sample Depth SS: .:;:;3_' ---'3:..;..5.;;..' ______ _ 

Sample Depth HP: ..:.3.:..:.5'-' _-4-'-'-------

Sample Description: 

SoftSediment: ---------------------------------------------------------------------------
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. 
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Sediment Sampling Field Form 

Project Name: Gallul:! Refine!1 Sample Media: 

Sample ID: AL1-4 

Location: See mae 

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: 

Saml!le Descril!tion 

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!1 fluid. 

HaroPackSed~i~m~e~n~t ____ 4~.6~·--~5~.4~'~R~e~fu~s~a~l~a~t5~.~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. 
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Sediment Sampling Field Form 

Project Name: Gallul:! Refine!1 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: 

SamJ!le Descri)!tion 

Auger (HP), sediment sampler (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, ve!1 soft, slight green tint, slight ammonia/organic odor. 

3. 7'- 3.8' Light 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 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: 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 4/912008 

11 05 4/812008 

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: Gallue Refinery Sample Media: 

SampleiD: AL2-2 Sample Date: 

Location: See map Sample Time SS: 

Samplers: GP/SM Sample Time HP: 

Weather. Cold, light wind Photo Numbers: 

Sam(!le Descrintion 

Sampling Equipment: 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Auger (HP), sediment sameler (SS) 

4' -5' 

6.4'- 6.8' 

Sediment 

4/8/2008 

1555 

1515 

3-6 

Soft Sediment: ---------------------------------------

0'- 6' Black sludge, soupy, thicker towards bottom (-2'- 6), slight organic odor, not ammonia. 

Hard Pack Sediment: 6.4' - 7 .3' Refusal at 7 .3'. 

6.4'- 6.8' Black 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 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: 

SampleiD: AL2-3 Sample Date: 

Location: See map Sample Tlme.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 

4/8/2008 - 4/9/2008 

1000 (4/9/2008) 

1215 (4/8/2008) 

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 sill and fine sand, medium soft, plastic. 

Comments: MS/MSD 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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Sediment Sampling Field Form 

Project Name: Gallup Refinery Sample Media: Sediment 

Sample ID: AL2-4 Sample Date: 4/8/2008 - 4/9/2008 

Location: See map Sample nme ss: 1 025 ( 4/9/2008) 

Samplers: GP/SM Sample Tjme HP: 1015 (4/812008) 

Weather: Cool, breezy Photo Numbers: 12-15 

Sample Description 

Sampling Equipment: Auger (HP), sediment sampler (SS) 

Sample Depth SS: 2.5'- 3.5' 

Sample Depth HP: 8'- 8.8' 

Sample Description: 

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 sill, 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~ Refine11 Sample Media: 

Sample ID: AL2-5 

Location: Seema~ 

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) 

0'-1' 

7.2'- 7.8' 

Sediment 

4/9/2008 

940 

820 

None 

SoftSediment: ----------------------------------------------------------------------------------

0'-1.5' Black sludge, ve11 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, ve11 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 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 
T.~~~~~~d~o 

Project Name: Gallup Refinery Sample Media: Sediment 

Sample ID: EP1-1 Sample Date: 4/9/2008 

Location: See mae Sample Time SS: 1825 

Samplers: GP/SM Sample Time HP: X 

Weather: Cold, windy Photo Numbers: None 

Samnle Descri(!tion 

Sampling Equipment Sediment sampler 

Sample Depth SS: ..:0:..:;.8::..'_·..:.1:.:.3;...' ------

Sample Depth HP: .:.X.:.._ _______ _ 

Sample Description: 

Soft Sediment:------------------------------------------------------------------------------

0' - 0.8' Soupy black sludge, flows under own weight, slight 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 

Project Name: Gallup Refine~ Sample Media: Sediment 

Sample ID: EP1-2 Sample Date: 4/9/2008 

Location: See mae Sample Time SS: 1845 

Samplers: GP/SM Sample Time HP: X 

Weather: Cold, breezy Photo Numbers: None 

Sam~le Descri~tion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.8' -1.3' 

Sample Depth HP: X 

Sample Description: 

Soft Sediment:--------------------------------------

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 

steel pole. 
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Sediment Sampling Field Form 

Project Name: Gallup Refinery 

Sample 10: EP1-3 

Location: See map 

Samplers: GP/SM 

Weather: Cold, very windy 

Sampling Equipment 

Sample Depth SS: 

Sample Depth HP: 

Sample Description: 

Sediment sampler 

1.2'- 1.7' 

X 

Sample Media: Sediment 

Sample Date: 419/2008 

Sample Time SS: 1815 

Sam'ple Time HP: X 

Photo Numbers: None 

Sam(!le Descri(!tion 

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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Sediment Sampling Field Form 

Project Name: Gallup Refine!i: Sample Media: Sediment 

Sample 10: EP1-4 Sample Date: 419/2008 

Location: See map Sample Time SS: 1800 

Samplers: GP/SM Sam'ple Time HP: X 

Weather: Cold, windy Photo Numbers: None 

Sam(!le Descri:gtion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.8'- 1.3' 

Sample Depth HP: X 

Sample Description: 

Soft Sediment:------------------------------------------------------------------------------------
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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-...... .., 
r . Sediment Sampling Field Form 

T.~~.h~dro 

Project Name: Gallup Refinery Sample Media: Sediment 

Sample ID: EP1-5 Sample Date: 419/2008 

Location: See map Sample Time SS: 1745 

Samplers: GP/SM Sam"ple Time HP: X 

Weather: Cold, windy Photo Numbers: None 

Samnle Descrintion 

Sampling Equipment: Sediment sampler 

Sample Depth SS: .:0:::.8::._' _-.:.:1-:.:;3_' ------

Sample Depth HP: ..:.X=---------

Sample Description: 

SoftSedimem: _______________________________________________________________________ __ 

0' - 0.3' Black sludge, soupy, fluid, organic odor, very soft. 

0.3' -1.3' Black sludge, thicker, cohesive, organic odor, very 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 
1i~~.~dro 

Project Name: Gallup Refinery Sample Media: Sediment 

SampleiD: EP1-6 Sample Date: 4/9/2008 

Location: See map Sample Time SS: 1510 

Samplers: GPISM Sample Time HP: X 

Weather: Cold, windy Photo Numbers: None 

Samule Descri:ution 

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 fine 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. 

H:\Projects\WestemRefining\CinizaRefinery\697-019-001 \Finai\Aeration Lagoon RPTIAppendix B Sediment Sample Forms\EP11sediment sample EP1-6 1 of 1 



Sediment Sampling Field Form 

Project Name: Gallue Refine~ Sample Media: Sediment 

Sample ID: EP1-7 Sample Date: 4/9/2008 

Location: See map Sample Time SS: 1935 

Samplers: GP/SM Sample Time HP: X 

Weather: Cold, very windy Photo Numbers: None 

Samule Descriution 

Sampling Equipment: Sediment sampler 

Sample Depth SS: 0.7' -1.2' 

Sample Depth HP: X 

Sample Description: 

SoftSediment: __________________________________________________________________________________ __ 

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 Sample Time HP: X 

Weather: Cold, very windy Photo Numbers: None 

Sam~le 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, very 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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~~t.~RDNMENTAL 
ANALYSIS 
LABORATORY 
---- ···--- ... ---

COVER LETTER 

Tuesday, Arri\29, 2008 

Regina Allen 
Western Refining Southwest, Gallup 
Rt. 1 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 4/J 1/2008 for the 

analyses presented in the following report. 

These were analyzed according to EPA procedures or equivalent. 

Reporting limits are determined by EPA methodology. No determination of 

compounds below these (denoted by the ND or< sign) has been made. 

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

Sincerely, 

Andy Freeman, Business Manager 
Nancy McDunie, Laboratory Manager 

NM Lab # NM9425 
AZ license # AZ0682 
ORELAP Lab# NM100001 

4901 Hawkins NE • Suite D 1 Albuquerque, NM 871 08 
505.345.3975 • Fax 505.345.4107 

www. hall environ mental. com 



Hall Environmental Analvsis Laboratorv. Inc. Date: 29·Apr·08 

========~==~==========-===== 

CLIENT: 

Project: 

Lab Order: 

Western Refming 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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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- -->-- --
CLIENT: Western Refining Southwest, Gallup Client Sample lD: EP I· 3 

Lab Order: 0804138 Collection Date: 4/9/2008 6:15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411112008 

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) 11000(.) 50(.)0 mg/Kg 50 4116/2008 9:43:15 PM 

Motor On Range Organics (MRO) NO 25000 mg/Kg 50 411612008 9:43:15 PM 

Surr: DNOP 0 61.7-135 s %REC 50 4/16/2008 9:43:15 PM 

EPA METHOD 80168: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 100 mg/Kg 20 411812008 4:G8:55 AM 

Surr; BFB 100 84-138 %REC 20 4/1812008 4:06:55 AM 

EPA METHOD 7471: MERCURY Analyst SNV 

Mereu !)I 5.1 1.6 mg/Kg 50 4/1812008 4:31:44 PM 

EPA METHOD 6010B: SOIL METALS Analyst NMO 

Arsenic 6.5 2.5 mg/Kg 4/16/2008 8:17:06 AM 

Barium 220 1.0 mg/Kg 10 4116/2008 9:24:16 AM 

Cadmium 0.43 0.10 mg/Kg 1 4/15/2008 8:17:06 AM 

Chromium 13 0.30 mgJKg 4118/2008 B:t7:06 AM 

Lead 15 0.25 mgtKg 1 4116/2008 8:17:06 AM 

Selenium ND 25 mg/Kg 10 4/16/2008 9:24:16 AM 

Silver NO 0.25 mg/Kg 4/16/2008 8:17:06 AM 

EPA METHOD 8270C: SEMlVOLAllLES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 4117/2006 

Acenaphthylene NO 30 mg/Kg 4/1712008 

Aniline NO 30 mg/Kg 4117/2008 

Anthracene NO 30 mgiKg 4/1712006 

Azobenz:ene NO 30 mg/Kg 4/1712008 

Benz(a)anthracene NO 30 mg/Kg 4/17!2008 

Benzo(a)pyrene ND 30 mgiKg 4/17/2008 

Benzo(b)flUoranthene ND 30 mg/Kg 4117120[}8 

Benzo(g,h,i)perylene NO 75 mg/Kg 4{17/2008 

Benzo{k)lluoranthene ND 30 mg/Kg 4/17/2008 

Benzoic acid NO 50 mg/Kg 4/17/2008 

Benzyl alcohol ND 30 mg/Kg 4117/2008 

Bis(2-chloroethoxy}methane ND 30 mg/Kg 4/17/2008 

Bis(2-chloroethyOethar NO 30 mg/Kg 411712008 

Bis(2-chlorolsopropyl)ather ND 30 mg/Kg 4/17/2008 

Bls(2-e!hylhexyl)phthalate NO 75 mg/Kg 4J17!2008 

4-Bromophenyl phenyl ether ND 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-rnethylphenol ND 75 mg/Kg 4/1712008 

4-Chloroanillne ND 75 mg/Kg 4/1712008 

Qualillen: • Value ell:ceeds Maximum Contaminant Level B Analyte detected in the associuled Method Blank 

E Value above qu11ntitation range H Holdin& times for preparation or aoalysh exceeded 

Analyte dc::tected below quantitation limits MCL Maximum Contaminant Level 

NO Not Detected at the Reporting Limit RL RePQrtin& Limit 

s Spike recovery outside accepted recovery limits 
Pagel of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

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

Lab Order: 0804138 Collection Date: 4/9/2008 6: 15:00 PM 

Pro jed: Evapor&tion Pond!Aemtion Lagoon Date Received: 4/llf2008 

Lab ID: 0804138-01 Matrix: SOIL 
-~---

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chlon.maphthalena NO 38 mg/Kg 4/17/2008 

2-Chlorophenol NO 30 mg/Kg ~/17/2008 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 4/17/2008 

Chryaene ND 30 mg/Kg 4/17/2008 

DI-n-butyl phthalate NO 75 mg!Kg 4/17/2008 

Di-n.<)clyl phthalate NO 30 mg/Kg 4/17/2008 

Dlbeoz(a ,h)anthracane NO 30 mg/Kg 4117/2008 

Dibenzofuran NO 30 mg!Kg 4/1712008 

1 ,2-0ichlorobenzene NO 30 mg!Kg 4117/2008 

1 ,3-Dichlorobenzene NO 30 mg!Kg 4/17/2006 

1 ,4-Dichlonobonzene ND 30 mg/Kg 4/17/2008 

3 ,3· -Diohlc robenzidine NO 38 mg/Kg 4/17/2008 

Diethyl phthalate NO 30 mg/Kg 4/17/2008 

Dimethyl phthalate ND 30 mg/Kg 4117/2008 

2,4-Dichlorophenol ND 30 mgiKg 411712008 

2,4-Dimethylphenol ND 45 mgiKg 4/17/2006 

4,6-Qinitro-2-methylphenol ND 75 mg/Kg 4/17/2006 

2,4-Dinilrophenol ND 75 mg!Kg 4/1712006 

2,4-Dinitrotoloone NO 75 mg/Kg 4/17/2006 

2,6-Dinltrotoluene ND 75 mg/Kg 4/17/2006 

Fluoranthene NO JB mgiKg 4/1712008 

Fluorene 47 30 mgiKg 4/1712008 

Hexachlorobenzer~e ND 30 mg/Kg 4/1712008 

Hexachlorobutadiene ND 30 mg!Kg 4/17/2006 

Hexachlonocyclopentadiene ND 30 mg/Kg 4/1712008 

Hexachloroethane NO 30 mg!Kg 4/17/2006 

lndeno(1 ,2,3-cd)pyrene ND 38 mgtKg 4117/2006 

Jeophorona ND 75 mg/Kg 411712008 

2-Methylnapllthalene 140 38 mg/Kg 4/17/2008 

2-Methylphenol ND 75 mg/Kg 4/17/2008 

3-t-4-Methylphenol 60 30 mg/Kg 4/17/2008 

N-Nitrosodi-n-propylamine NO 30 mg/Kg 4/17/2008 

N-Nitrosodiphanylamine ND 30 mg/Kg 4/17/2008 

Naphthalene NO 30 mg!Kg 1 4/17/2008 

2-Nitroanllir'la NO 30 mg/Kg 1 4/17/2008 

3-Nitroanmne NO 30 mg/Kg 1 411712008 

4-Nitroaniline ND 36 mg/Kg 4/1712008 

Nitrobenzene NO 75 mg/Kg 411712008 

2-Nitrophenol ND 30 mgiKg 411712008 

4-Nltrophenol NO 30 mg/Kg 4117/2008 

PentactliClrophenol NO 50 mg/Kg 4/17/2008 

Phenanthrene 130 30 mgfKg 4/17/2008 

------- -----~- ---···---
Qualillen: • Value exceeds MaKimum Contaminant Level B Ana!yte dctccted In tho as:~ociated Melhod Blank 

E Vafue above quantltation range H Holding times for prtparation or analysis exceeded 

J Analytc: d~tected below quantitation limit> MCL Maximum Contamimmt Level 

ND Not Delecttd at the Reponing Limit RL Rcporling Limit 

s Spike recovery outside acocpted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

=====.:~=====:.:-..=::.==::::
::=:.:::::-:=:--------.. --::::-= .. _ 

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

Lab Order: 0804138 Colledion Date: 4/9/2008 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 B27DC: SEMIVOLATILES Analyst: JDC 

Phenol ND 30 mg/Kg 4/1712008 

Pyrene ND 30 mg/Kg 4{1712008 

Pyridine NO 75 mg/Kg 4/17/2008 

1.2,4-Trichlorobentene NO 30 mg/Kg 4/17/2008 

2,4,5-Trichlorophenol NO 30 mgJKg 4/1712008 

2,4,6-Trichlorophenol NO 30 m!J/Kg 1 4/1712008 

Surr: 2,4,6-Tribromophenol 53.6 35.5-141 %REC 4!17/2006 

Surr: 2-Fiuorobiphenyl 65.7 30.4-126 %REC 4{17/2008 

Surr: 2-Fiuorophenol 86.3 28.1-129 "loREC 4/17/2008 

Surr: 4-Terphenyl-d14 41.9 34.6-151 %REC 4/1712008 

Su rr: Nitrobenzene-d5 81.0 26.5-122 %REC 4117/2008 

Surr: Phenol-d5 70.0 37.6-118 %REC 4/17/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene NO 0.50 m~/Kg 10 4/19/20081:50:50 PM 

Toluene 0.68 0.50 mg/Kg 10 4/19/2008 1 :50:50 PM 

Elhylbenzene ND 0.50 mg/Kg 10 4119/20081:50:50 PM 

Melhyl tart-butyl ether {MTBE) ND 0.50 mg/Kg 10 4/19/2008 1 :50:50 PM 

1 ,2,4-Trimethylbenzene 1.2 0.50 mgiK9 10 4!19/2008 1 :50:50 PM 

1,3,5'1rimethylbenzene NO 0.50 mgll<g 10 4119/20081:50:50 PM 

1 ,2-Dichloroethane (EDC) ND 0.50 mg!Kg 10 4119/20081:50:50 PM 

1,2-0ibromoethane (EDB) ND 0.50 mg/Kg 10 4119/2008 1 :50:50 PM 

Naphthalene 1.3 1.0 mg/Kg 10 4/1912008 1 :50 50 PM 

1-Methylnaphthalene 4.9 2.0 mg/Kg 10 4/19/2006 1:50:50 PM 

2-Methyl~aphthalene 5.8 2.0 mg/Kg 10 4119/2008 1:50:50 PM 

Acetone NO 7.5 mgtKg 10 4/19/20081:50:50 PM 

Bromobenzene ND 0.50 mg/Kg 10 4/19/20081:50:50 PM 

Bromodichloromethane NO 0.50 mg/Kg 10 4/1912006 1 :50:50 PM 

Bromoform ND 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

Bromomethane ND 1.0 mg!Kg 10 4/19/2008 1 :50:50 PM 

2-Butanone ND 5.0 mg/Kg 10 4119/2006 1 :50:50 PM 

Cerbon disulfide ND 5.0. mg/Kg 10 4/19/2006 1:50:50 PM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4/1912008 1:50:50 PM 

Chlorobenzene ND 0.50 mg/Kg 10 4/1912008 1:50:50 PM 

Chloroethane ND 1.0 mg!Kg 10 4/19/20081:!50:50 PM 

Chloroform NO 0.50 mg/Kg 10 4119/2008 1:50:50 PM 

Chloromethane ND 0.50 mg/Kg 10 4/1912008 1:50:50 PM 

2·Chlorololuene ND 050 mg!Kg 10 4/19/20081:50:50 PM 

4-Chtorotoluane NO 0.50 mg/Kg 10 4119/20061:50:50 PM 

CIS-1 ,2·DCE ND 050 mgfKg 10 4119120081:50:50 PM 

cis-1,3-Dlchloropropena ND 0.50 mg/Kg 10 411912008 1:50:60 PM 

1,2-Dibromo-3-chloropropane 
. ND 1.0 mg/Kg 10 4119/20081:50:50PM 

Qualifiers: • Value exceeds Maximum Contaminant Level B Analyte detected in the asscciated Method Blank 

E Value above qllantll.lltion range H Ho>lding times for prepiiTation or •nalysis eX<:eeded 

J Analyte dete<:tw below quaotitation limits MCL Mllllimnm Contaminant Level 

ND Not Detected at the Reponing Limit RL Reporting Lim it 

s Spike recovery outside Bccepted rc:.covery limits 
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Hall Environmental Analysis Laboratory, Inc. 

CLIENT: Western Refming Southwest, Ga\lup Client Sample ID~ EPI-3 

Lab Order: 0804138 Collection Date! 4/912008 6:15:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411112008 

LabiD: p804l38-01 Matrix: SOIL 

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

EPA METHOD 82608: VOLATILES Analyst BDH 

Dibromochloromethene NO 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

Olbrornomethane NO 1.0 mg/K.g 10 4/19/20081:50:50 PM 

1,2-Dichlorobenzene NO 0.50 mg/Kg 10 4/1912008 1:50:50 PM 

1,3-D!chlorobenzene NO 0.50 mg/K.g 10 4/19/2008 1 :50:50 PM 

1,4-Diclllorobenzene NO 0.50 mg/Kg 10 411912008 1:50:50 PM 

Dlchlorodl0uarometl1ane ND 0.60 mgll<g 10 4/19/2008 1:50:50 PM 

1,1-Dichloroetha ne NO 1.0 mg/Kg 10 4/19120081:50:50 PM 

1,1-Dichloroethene ND 0.50 mg!Kg 10 411912008 1:50:50 PM 

1,2-Dichloropropane ND 0.50 mg/Kg 10 4/1912006 1:50:50 PM 

1 ,3-Dichloropropane ND 0.50 mg/Kg 10 4/19/20081:50:50 PM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 4/19120081:50:50 PM 

1,1-Dichloropropene ND 1.0 mg/Kg 10 4/19120081:50:50 PM 

Hexachlorobuladiene NO 1.0 mg/Kg 10 4/1912008 1 :50:50 PM 

2-Hexanone NO 5.0 mg/K.g 10 4119/2008 1:50:50 PM 

lsopropylbenzene NO 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

4-lsopropylto!uene ND 0.50 mg/Kg 10 4119/2008 1:50:50 PM 

4-Msthyl-2-pentanone ND 5.0 mg!Kg 10 4119/2008 1:50:50 PM 

Methyls ne chloride NO 1.5 mg!Kg 10 4119/2008 1 :50:50 PM 

n-Butylbenzene NO 0.50 mg!Kg 10 4/1912008 1 :50:50 PM 

n-Propylbenzene ND 0.50 mg/Kg 10 4119/20081:50:50 PM 

sec-Butyl benzene NO 0.50 mgiKg 10 4/1912008 1:50:50 PM 

Styrene !liD 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

tert-Bulylben;:ene NO 0.50 mg/Kg 10 4/1912008 1 :50:50 PM 

1,1 ,1,2·Tetracllloroethane NO 0.50 mg!Kg 10 4/19/2008 1:50:50 PM 

1,1 ,2,2-Tetrac:hloroethane NO 0.50 mg/Kg 10 4/19/2008 1:50:50 PM 

Tetrachloroethane (PCE) NO 0.50 mg/Kg 10 4/19/2006 1 :50:50 PM 

trans-1,2-DCE ND 0.50 mg/Kg 10 4119/2008 1 :50:50 PM 

trans-1,3-Dich loropropene ND 0.50 rng/Kg 10 4119/20081:50:50 PM 

1,2,3-Trichlorobenune ND 1.0 mg/Kg 10 4/19/2008 1:50:50 PM 

1 ,2,4-Trlchlorobenzene ND 0.50 mg/Kg 10 4f19/2008 1:50:50 PM 

t ,1,1-Trichloroethane ND 0.50 mg/Kg 10 4/19/2008 1 :50:50 PM 

1, 1,2-Trichloroethane ND 0.50 mg/Kg 10 4/19/2008 1 :50:50 PM 

Trichloroethane (TCE) ND 0.50 mg/Kg 10 4/19/2008 1 :50:50 PM 

Trichlorofluoromethane NO 0.50 mg/Kg 10 4/19/20081:50:50 PM 

1,2,3-Trichloropropane NO 1.0 mgll<g 10 4119/2008 1:50:50 PM 

VInyl chloride ND 0.50 mg/Kg 10 4119120081:50:50 PM 

Xylenes, Tolal 1.1 1.0 mg/Kg 10 4/19/20061 ;50:50 PM 

Surr: 1 ,2-Dichloroethane-d4 94.3 68.7-122 %REC 10 4/19120081:50:50 PM 

Surr: 4-Bromofluorobenzene 89.3 79.3-125 %REC 10 4/19/2008 1:50:50 PM 

Surr: Dibromofluorometnane 7g,o 64.4-119 %REC 10 4/Hl/2008 1:50:50 PM 

Surr: Toluene-de 101 86.5-121 %REC 10 '1/19/20081 :50:50 PM 

--··---· ·-.... -- -·-- --- -·~ 

Quallflen: • Value exceeds Maximum Cootllmirrnnl Level B Analyte detected in the asoociated Method Blank 

E Value above qLI&ntitation range H Holding times for preparation or analysis exceeded 

J Analyte detected helow quantitlltion limits MCL Maximum Cont~minsnt Level 

ND Not Detected a\1he Rep.orting Limit lU. Reporting Limit 

s Spike recovery outside acccpt~d recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

=-·-_----------_--_:._· ·--·--_·---·-_··- ·=-==---··""":···------=---.- ··----- ---·-· ·.~ .. =.-:::....-----.=====----··-====--= 

CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evapol'ation Pond/Aeration Lagoon 

Lab ID: 0804138-02 
---·--------·---· 
Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Oil Range Organics (MRO) 

Surr. DNOP 

EPA METHOD 80158: GASOLINE RANGE 

130000 

27000 

0 

Gasoline Range Organics (GRO) NO 

Surr: BFB 111 

EPA METHOD 7471: MERCURY 

MerCUJY 9.6 

EPA METHoD 60106: SOIL METALS 

Arsenic 26 

Barium 330 

cadmium 6.4 

Chromium 41 

Lead 39 

Selenium NO 

Silvar NO 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphtheoe NO 

Acenaphthylene NO 

Aniline ND 

Anthracene ND 

Azobenzene ND 

Benz(a)anthracene NO 

Benzo(a)pyrena NO 

Benzo(b)lluoranthene ND 

Benzo(g,h,i)parylei'IB NO 

Benzo(k)fluoranthene ND 

Benzoic acid ND 

Benzyl alcohol NO 

Bls(2·Chloroethoxy}methane ND 

Bis(2-ch loroethyl)ether ND 

Bis(2-chloroisopropyl)ether NO 

Bis{2-ethylhexyl)phthalate 1110 

4-Bromophenyl phenyl ether NO 

Butyl benzyl phthatate NO 

Carbazole NO 

4-Chloro-3-methylphenol NO 

4-Chloroani!ine ND 

Qua.1U1e•·s: Value eJICceds Mftljimum Contaminant Level 

E Value above quBntitRtion range 

J Analytc detected below quanlillllionlimits 

ND NQI Detected at the Reporting Limit 

S S1•ike recovery out!ide accepted recovery limits 

Client Sample ID: EPI-4 

Collection Date: 4/9/2008 6:00:00 PM 

Dote Received: 4/11/2008 
Matr·ix: SOIL 

PQL Qual Units DF Date Analyzed 

5000 mg!Kg 

25000 mgfKg 

61.7-135 S o/oREC 

100 

84-136 

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 

mgiKg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mgfKg 

mg/Kg 

mg/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 

mgfKg 

mg!Kg 

mg/Kg 

50 

50 

50 

20 
20 

50 

1 

10 

1() 

1 

1 

1 

1 

Analyst: sec 
4/16/2008 10:17:20 PM 

4/16/2008 Hl:17:20 PM 

4115/2008 1 0:17:2() PM 

Analyst: NSB 
411812008 4:38:57 AM 
4118120084:38:57 AM 

Analyst: SNV 

4118/2008 4:33:14 PM 

Analyst; NMO 

4121/2008 9:25:55 AM 

4121/2008 11 :36: 15 AM 

412112008 9:26:55 AM 

412112008 9:26:55AM 

4128/2008 7:48:13 AM 

41211200811:36:15AM 

4/2112008 9:26:55 AM 

Analyst; JDC 

4/17/2006 

4/17/2008 

411712006 

4/171200!.1 

411712008 
4117/2008 
4{1712008 

4/17/2008 

4/17/2008 

4117/2006 

4/17/2008 

4/17/2008 

4117/2008 

4(17!2008 

4(17(2008 

4117/2008 

4/17/2008 

4!17/2008 

4/17/2009 

4/17/2008 

4117(2008 

B Anulyte detected in the associated Method Blunk 

H Holding times for preparation or analysis e)(ceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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\,, 

Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

--------== 
CLIENT: 

Lab Order: 

Projcch 

LabiD: 

Western Refming Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-02 

------- =----=· = .... ==-:.:= 
Client Sample ID: EPI-4 

Collection Date: 4/9/2008 6:00:00 PM 

Date Received: 4/11/2008 

Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLAT!LES 

2-Chloronapnthalene NO 

2-Chlorophenol 

<1-Chlorophenyl phenyl ether 

Chrysene 

Di--n-outyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,h)anthraoene 

Dibenzofuran 

1 ,2-Dichlorobem:ena 

1 ,3-Diolllorobenzene 

1,4-Dichlorobenzene 

3,3' -Dichlorobenzidlne 

Diethyl phthalate 

Dimethyl phthalate 

2 ,4-Dichlorophenol 

2 ,4-l;llmethylphenol 

4,8-Dinilro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,S·DinitrCJtoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorot>uladlsne 

Hexachlorooyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-txl)pyrene 

lsophorone 

2-Mathylnaphlhalene 

2·Methylphenol 

3+4-Methylphenol 

N-Nilrosodi-n-propylamina 

N-Nitrosodiphenylamlne 

Naphthalene 

2-Nilroaniline 

3·Nitroanillne 

4·Nitroanlllne 

Nitrobenzene 
2-N~rophenol 

4-Nilrophenol 

Pentachlorophenol 

Phenanthrene 

---·------

NO 
ND 

NO 
NO 
NO 
NO 
ND 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

NO 
NO 
59 

ND 
ND 
ND 
NO 
NO 
ND 
180 
NO 

86 

ND 
ND 

NO 
No 
NO 
NO 
ND 

ND 
NO 
NO 
210 

Qua liners: Y11lue ~ceeds Maximum Contaminanr Level 

E Valoo above quantitation range 

J Analyte dek:cted below GUIIl1titation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL Qual Units DF l>ate Analyzed 

36 mg/Kg 

Analyst: JDC 

4117/2008 

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 

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 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgfl<g 
_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 

4/1712008 
4/1712006 
4/1712008 

4/17/2008 

4/17/2008 

4117/2008 

4/17/2008 

411712008 

4/17/2008 

411712008 

4/1712008 

4/17/2008 

4/17/2008 

4/17/2008 

411712008 

4/1712008 

4/17/2008 

411712008 

4/1712006 

4117/2008 

tl/1712008 

4/1712008 

4117/2008 

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 
4/17/2006 

4/17/2008 

4/1712008 

4/17/2008 

4/1712008 

4/17/2008 

4/1712006 

4/17/2008 

411712006 

------------··-------------
B Analyte defected in the associated Method BIRnie 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant LevcJ 

Rl, Reporting Limit 
Page 6 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 

~================ 
ClientSampleiD: EPl-4 

Collection Date: 4/9/2008 6:00:00 PM 

Date Received: 4/11/2008 

Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES 

Phenol ND 

Pyrene 40 

Pyridine NO 

1.2.4-Trichlorobenzene NO 

2 .4.5· Trichlorophenol NO 

2.4,6-Trichloropheno! 

Surr: 2,4,6-Trlbromophenol 

Surr: 2-Fluorobiphanyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terpheny!-d14 

Surr: Nitrobenzene-dS 

Surr: Phenol-d5 

EPA METHOD 8260B; VOLATILES 

Benzene 

Tolu~ne 

Ethyl benzene 

Methyl tert-butyl ether (MTBE) 

1 ,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,2-Diohloroethane (EOCJ 

1,2-Dibromoethane (EDB) 

NaphthalenE~ 

1-Methylnaphthalene 

2-M~<tthylnaphtl\alene 

Acetone 

Bromobenz:ene 

Bromodichloromethane 

Bromoform 

Bromom&thane 

2-Bulanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenl!:en!1 

Cllloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluone 

4-Chlorotoluene 

cis-1.2-0CE 

cie·1.3-Dichloropropene 

1 ,2-Dibromo·3-chloropropane 

NO 
37.2 

72.3 

92.1 
41.5 

86.2 

74-8 

NO 
o.es 

NO 
NO 
1.3 
ND 
ND 
NO 
1.7 

6.0 

7.6 

NO 
ND 
ND 
ND 
NO 

ND 
ND 
NO 
ND 

ND 
NO 
ND 
ND 
ND 

ND 
NO 

ND 

Qu~lllien: Value exceeds Maximum Contaminant Level 

E Value above quantit9tion range 

Amdyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery OL1tside accepted recovery limits 

PQL Qual Units 

30 mg/Kg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 mg/Kg 

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 

050 

1.0 

mgiKg 

%REG 

%REC 

%REC 
%REC 
%REC 

%REC 

mgiKg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgtKg 

mg!Kg 

miJIKg 

mg/Kg 

mgiKg 

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 

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 

Date Analyzed 

Analyst JDC 
4/1712008 

4/17/2008 

4117/2008 

4/17/2008 

4/17(20()8 

4/17/2008 

4117/2008 

4/17/2008 

4/1712008 
4/17/2008 

4/17/2008 

4/17/2008 

Analyst: BDH 

4/19/2008 2:26:21 PM 

4/19!2008 2:26:21 PM 

4119/2008 2:26:21 PM 

4!1912008 2:26:21 PM 

4119/2008 2:26:21 PM 

4119/2008 2:26:21 PM 

4119/2008 2:26:21 PM 

4!1912006 2:26:21 PM 

"1119/2008 2:26:21 PM 

411912008 2:26:21 PM 
4f19/2008 2:26:21 PM 
4119/2008 2:26;21 PM 

4119/.2008 2:26:21 PM 

4/19/2008 2:26:21 PM 

4/19/2008 2:26:21 PM 

4119/2008 2:26:21 PM 

4/19!2008 2:26:21 PM 

4119/2008 2:26:21 PM 

4/19/2008 2:26:21 PM 

4/19/2008 2:26:21 PM 

4/19/2008 2:26:21 PM 

4/19/2008 2:26;21 PM 

4/19/2008 2:26:21 PM 

4/1912008 2:26:21 PM 

4/1912008 2:26:21 PM 

411912008 2:26:21 PM 

4/19/2008 2:26:21 PM 

4/1 9!2006 2:26:21 PM 

B Analyte dete1-1et! in the associated Method Blltnk 

H Holding times for preparation or analy$iS exce~ded 

MCL Maximum Contaminar.t Level 

RL Reporting Umit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

··-------

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

Lab Order: 0804138 Collection Date: 4/9/2008 6:00:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-02 
Matrix: SOIL 

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

i;PA METHOD 82608: VOLATILES 

Dibromochloromethane NO 

Oibromomethane NO 

1 ,2-Dichlorobenzene ND 

1 ,3-Dichlorobenzene ND 

1, 4-Dichlorol>enzene NO 

Dichlorodilluoromethane NO 
1, 1-Dichloroethane NO 

1, 1-Dichloroathene NO 

1 ,2-0ichloropropane NO 

1 ,3-Dichloropropa r\e NO 

2.,2-Dichloropropane NO 

1, 1-Dichloropropene ND 

Hexachlorobutadiene ND 

2-Hexanone NO 

lsopropylbenzene NO 

4·1soproJ1yllolue ne ND 

4-Methyl-2-pantanone ND 

Methylene chloride NO 
n-Butylbenzene ND 

n·Propylbenzene ND 

sec-Butylbenzene NO 

Styrene NO 

tert-But)llbenzene ND 

1, 1,1 ,2-Tetrachloroethane NO 

1, 1,2,2-Tetrachloroethane ND 

Tetrachloroethene (PCE} NO 

trans-1,2-DCE ND 

trans-1 ,3-0ichloropropene NO 

1 ,2,3-Trichlorooonzene NO 

1,2,4-Trlchlorobem:er\9 ND 

1, 1,1-Trlchloroethane NO 

1,1 ,2-Trichloroethane NO 

Trichloroethane (TCE) ND 

Trfchlorofluoromethane ND 

1 ,2, 3-Trlchloropropane ND 

Vinyl chloride ND 

Xylenes, Total 1.2 

Surr: 1 ,2-0ichloroethane-d4 96.7 

Surr. 4-Bromofluorobenzene 83.3 

Surr: Dibromonuoromethane 86.8 

Surr: Toluene-dB 96.4 

Qualifier~: Value exceeds Maxiln~tm Contaminant Level 

£ Value above quantitation range 

J Analyte detected below q11antitation limits 

ND Not Detected at the Reporting Limit 

PQL 

0.50 

1.0 
0.50 

0.50 

050 

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 

G.50 

0.50 

tl.50 

0.50 

0.50 

050 

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 out:s ide accepted recovery limit.~ 

Qual Units DF Date Analyzed · 

Analyst: BDH 

mg/Kg 10 4/19/2006 2:26:21 PM 

mg/Kg 10 4/1912006 2:26:21 PM 

mg/Kg 10 4/1912008 2:26:21 PM 

mg/Kg 10 4119/2008 2:26:21 PM 

mgfKg 10 4/19/2008 2:26:21 PM 

mgiKg 10 4/1912008 2:26:21 PM 

mgtKg 10 4119/2008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

mgiKg 10 4119/2008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

m~/Kg 10 4119/2008 2:26:21 PM 

mg/Kg 10 4119/2008 2:26:21 PM 

mgiKg 10 4/19/2008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

mg/Kg 10 411912008 2:26:21 PM 

mg!Kg 10 4/1912008 2:26:21 PM 

mgiKg 10 411 B/2008 2:26:21 PM 

mgiKg 10 4119/2008 2:26:21 PM 

mgiKg 10 4/19/2008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

mg/Kg 10 4119/2008 2:26:21 PM 

mgiKg 10 4111!/2008 2:26:21 PM 

mg/Kg 10 4119/2008 2:26:21 PM 

mg/Kg 10 4/1912008 2:26:21 PM 

mgrKg 10 411912008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

mgiKg 10 4/19/2006 2:26:21 PM 

mg/Kg 10 4119/2008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

mgrKg 10 4/1912008 2;26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

mg/Kg 10 4/1912008 2:25:21 PM 

mgiKg 10 4/1912008 2:26:21 PM 

mg/Kg 10 4/19/2006 2:25:21 PM 

mg/Kg 10 4/19/2.008 2:26:21 PM 

mg/Kg 10 4/19/2008 2:26:21 PM 

%REC 10 4/1912006 2:26:21 PM 

%REC 10 411912008 2:26:21 PM 

%REC 10 4119/2008 2:26:21 PM 

%REC 10 4/19/2008 2:26:21 PM 

6 Analyte detected in the assocltJted 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 

=.:=:;--·-----·-=~--
----:::.-=-.=::-;---:.c=:.=========·--

CLIENT: 

Lab Order~ 

Project: 

Western Refming Southwest, Gallup 

0&04138 

Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-03 

Analyses Result 

EPA METHOD 80168: DIESEL. RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Oil Range Organics (MRO) 

Surr: ONOP 

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 

Anmna 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Benzo(a)pyrene 

Bemzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k.)fluoranthene 

Benzoic acid 

Benzyl <~lcohol 

81s(2-chloroethoxy)methane 

Bis(2·chloroethyl)ether 

Bis(2-chlcr()lsopropyl)ether 

Bls{2-i!lhylhexyl)phthalete 

4-Bromopheny1 phenyl ether 

Butyl ben;~:yl phthalate 

Carbazole 

4-Chloro-~-methylph enol 

4·Chloroaniline 

120000 

ND 
0 

ND 
1 1 () 

6.0 

23 

150 

0.97 

23 
22 

ND 
ND 

NO 
NO 
ND 
ND 
NO 
ND 

ND 
NO 

NO 
ND 
ND 
NO 

NO 

ND 
NO 
NO 

ND 
ND 

ND 

NO 

ND 

Client Sample ID: EPI-5 

Collection Date: 4/9/200S 5:45:00 PM 

Date Received: 411 112008 

Matrix.: SOIL 

PQL Qual Units 

5000 mgiKg 

250Cl0 mgll<g 

61.7-135 S %REC 

100 mg/Kg 

64-138 %REC 

1.6 mgJKg 

2.5 mg/Kg 

1.0 rng/Kg 

0.10 mg/Kg 

0.30 mg/Kg 

0.25 mgiKg 

25 mg/Kg 

0.25 mg/Kg 

30 mgn<g 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

3(1 mg/Kg 

30 mg/Kg 

30 mgll<g 

30 mgtK.g 

75 mg/Kg 

30 mg/Kg 

50 mg!Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

75 mg/Kg 

30 mgt Kg 

30 mg/Kg 

30 mgiKg 

75 mg/Kg 

75 rng/Kg 

DF 

50 

50 

50 

20 

20 

50 

10 

1 

10 

1 

Date Analyzed 

Analyst: SCC 

4/17/200812:33:47 AM 

4/17/200812:33:47 AM 

4/17/2008 12:33:47 AM 

Analyst: NSB 

4/1812008 6:21:52 PM 

4118/2008 6:21:52 PM 

Analyst SNV 

4/1812008 4:34:45 PM 

Analyst NMO 
4/21/2008 9:29:36 AM 

4/21/2006 1 1:38:54 AM 

412112008 9:29:36 AM 

412112008 9:28:36 AM 

4128/2008 7:50:47 AM 

4/21/200811:38:54 AM 

4121/2008 9:29:36 AM 

Analyst: JDC 

4/1712008 

4/1712008 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

4/1712006 

4/17/2008 

4/1712008 

4/1712008 

4/17/2006 

4/17/2008 

4/17/2008 

4/17{2008 

4117/2008 

4/1712008 

4!1712008 

4/1712008 

4117/2008 

4/17/2008 

4/17/2008 

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

Qualifiers: Value eJ<cceds Maximum Contaminpnt Level B A1mlyte detected in the a"ociated Method Blunk 

E Vah1e above qu•ntitation rHnge H Holding times for prep11ration or analysis exceeded 

J Analyte dcrected below qumntitfttion limit~ MCL MaximlliTI Contaminent Level 

ND Not Detected at the Reporting Limil 

S Spike recovery outside accepte<l recovery limits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refming 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: 4/1 J/2008 

LablD: 0804138-03 Matrix: SOIL 
-----

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

2-Chloronaphthatene NO 38 mg/Kg 4/17/2008 

2-Chlorophenol NO 30 mg/Kg 4/17/2008 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 4/1712006 

Chrysene 57 30 mg/Kg 4117/2006 

Di-n-butyl phthalate NO 75 mg/Kg 4/17/2008 

Di-n-cetyl phthalate ND 30 mg/Kg 4/17/2008 

Dibenz(a,h)anthracene ND 30 mgiKg 4/1712008 

Dlbenzofuran NO 30 mg/Kg 4/1712008 

1,2-Dichlorobenzene NO 30 mgJKg 4/17/2008 

1 ,3·0ichlorobenzene ND 30 mg/Kg 411712008 

1.4·Dichlorobenzene ND 30 mg/Kg 4/1712008 

3,3 · -Dicblorobenziellne NO 38 mg/Kg 4f1712008 

Dlethyl phthalate ND 30 mg/Kg 4/17{2008 

Dimethyl phthalate NO 30 mg/Kg 4/1712008 

2,4-Dichlorophenot NO 3D mgiKg 4/1712008 

2 ,4-pimethylphenol NO 45 mg/Kg 4/1712008 

4,6-Dinitro-2-methylphenol NO 75 mg/Kg 4/1712008 

2,4-Dinitrophenol ND 75 mg/Kg 4/17/2006 

2,4·Dinltrotoluene ND 75 mg/Kg 4/17!2008 

2,6-Di~itrotoluene NO 75 mg/Kg 4/17f2008 

Fluoranthane NO 38 mg/Kg 4/17/2008 

Fluorene 42 30 mg/Kg 4/17/2008 

Hexachlorobenzene ND 30 mgiKg 411712008 

Hexachlorobutadiene NO 30 mg/Kg 4/1712()08 

Haxac~lorocyclopentadiene NO 30 mg/Kg 4/17/2008 

Hexachloroetl1ane 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-Me!hylnaphthalene 130 38 mg/Kg 4/17/2008 

2-Methylphenol ND 75 mg/Kg 4/17/2008 

3+4-Methylphenol 140 30 mgiKg 4/1712008 

N-Nitrosodi-n-propytamine NO 30 mgiKg 4/17/2008 

N-Nilrosodlphenylamine NO 30 mg/Kg "1/17/20(18 

Naphthalene ND 3() mgiKg 4117/2008 

2-Nilroaniline NO 30 mgfKg 4/17/200B 

3-Nitroaniline NO 30 mgfl<g 4/17/2008 

4-Nilroanillne ND 38 mg!Kg 4/1712008 

Nitrobantene ND 75 mg!Kg 4/17/2008 

2-Nitrophenol ND 30 mg/Kg 4117/200B 

4-Nitrophenol NO 30 mg/Kg 4f17/2008 

PentaChlorophenol NO 50 my/Kg 4117!2008 

Phenanthrene 150 30 mg/Kg 4/1712008 

·---·-·--· ------·- ·-- ---·---
Qualifiers: Value exceeds Maximum Contaminant Level B Ana lyle detc:cted in the liS!ociated Metbod 131ank 

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

J Analyte detected below quantitation limits MCL Maximum Contaminartt Level 

ND Not Detected ~~the Reporting Limit RL Reporting Li1nit 

s Spike recovery outside ecoeplod ~ecovery limits 
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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: 0804138-03 __ , _________ , ________ _ 
Analyses Result 

EPA METHOD B270C: SEMIVOLATILES 

Phenol ND 

Pyrena 48 

Pyridine NO 

1 ,2,4-Tr~chlorobenzene ND 

2,4,5-Trichlorophenol NO 

2,4,6-Trichlorophenol NO 

Surr: 2,4,6-Tribromophenol 57.2 

Surr: 2-Fiuorobiphenyl 90.2 

Surr: 2-Fiuorophenol 108 

Surr: 4-Terphenyl-d14 

Surr: Nltrobenzene-d5 

Surr: Phenol-d5 

EPA METHOD 82609: VOLATILES 
Benzene 

ToiLiene 

Ethylbenzene 

Mefuyl tert-butyl ether (MTSE) 

1,2,4-Trimethylbenzene 

1,3,5· Trlmethylbenzene 

1,2·Dicl11oroethane (EDC) 

1,2-Dibromoethane (EDS) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichlorom ethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon olsulflde 

Carbon tetrachloride 

Chlorol>enzeoe 

Chloroethane 

Chloro1orm 

Chloromethane 

2·Chlorotoluene 

4-Chlorotoluene 

cls-1,2-DCE 

cis-1,3-Dichloropropene 

1,2-0ibromo-3-chloropropane 

56.5 
103 

87.3 

NO 
0.69 

NO 
NO 
1.5 

NO 
NO 
NO 
1.9 
7.1 

10 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 

NO 
NO 
NO 
ND 
NO 

Qualifier.•: Value exceeds M~ximum Contaminant Level 

E Value above quantitation range 

J Anal)'1e detected below quancitation limits 

ND NoiDete<:ted at the Reporting Limit 

- ___ ... ___ . --·----

Client Sample ID: EPl-5 

Collection Date: 4/9/2008 5:45:00 PM 

Date Received; 4/1112008 

Matrix: SOIL 
---·--------- ·-----·---·----·-··-

PQL Qual Units DF Date Analyzed 

30 

30 

75 

30 

30 

30 

35.5-141 

3[).'1-128 

28.1-129 

34.6-151 

26.5-122 

37.6-116 

0.50 

0.50 

0.50 
0.5[) 

0.50 

0.50 

0.60 

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 

mgt Kg 
mg!Kg 
mg/Kg 

%REC 

%REC 

o/oREC 
%REC 
%REC 

%REG 

mg!Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg!Kg 

mgfKg 

mg!Kg 
mgJKg 

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: J DC 
4/1712008 

4f17/201)8 

4!17/2008 

4/17/2008 

4!1712008 

4/1712008 

4/17/2008 

4/17/2008 

4117/2008 

4/17/2008 

4/17/2008 

4/17/2008 

Analyst: BOH 
4/1912008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:G1:46 PM 

411912006 3:01:46 PM 

4119/2008 3:01 :46 PM 

411912008 3:01:46 PM 

411912008 3:01:46 PM 

4/1912008 3:01:46 PM 
4/19/2008 3;01:46 PM 

4/19/2008 3:01:46 PM 

4/1912008 3:01:46 PM 

4n912008 3:01:46 PM 

4/19/2006 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 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/1912008 3:01:46 PM 

4/19/2008 3:01:46 PM 

4!19/2008 3:01:46 PM 

4/19/200e 3:01:46 PM 

4/19/2008 3:01:46 PM 

4/19/2008 3:01:46 PM 

--------- ·--... -----· 
B Analy1e detecled in the associated Method Blank 

H Holding times for preparation or a"alysis excccdoo 

MCL Maximum Contaminant Level 

RL Reporting Limit 

S Spike recovery uutsidc accepted rerovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

======= .. --.. ·-
CJ,JENT: Western Refrning 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 

Lab lD: 0804138-03 Matrix: SOiL 
--------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dlbromochloromethane NO 0.50 mij!/l(g 10 4/19/2008 3:01:46 PM 

Olbromomethane NO 1.0 mgfKg 10 4/1912008 3:01:46 PM 

1. 2·D lchlorob~nzene NO 0.50 mg/Kg 10 411912008 3:01:46 PM 

1,3-Dichlorobenzene NO 0.50 mgfKg 10 4119/2008 3:01:-46 PM 

1.4-Dichlorobenzene NO 0.50 mgfKg 10 4/19/2008 3:01:46 PM 

OJchlorodifluorGm6thane NO 0.50 mg/Kg 10 4/19/2006 3:01:46 PM 

1,1-0ichloroethane NO 1.0 mg!Kg 10 4/19/2008 3:01:46 PM 

1, 1-D JchJoroethene ND 0.50 mgiKg 10 4119/2008 3:01:46 PM 

1 ,2-Dichloropropane ND 0.50 mgiKg 10 4119/2008 3:01:46 PM 

1 ,3-0ich!oro~=tr(lpane NO 0.50 mg!Kg 10 4/19/2008 3:01:46 PM 

2,2-Dichloropropane ND 1.0 mg/Kg 10 4/19/2008 3:01:46 PM 

1,1-Dichloropropane ND 1.0 mg/Kg 10 4/19/2008 3:01:46 PM 

He!Cachlorobuladiene ND 1.0 mg/Kg 10 4/19/2008 3:01:46 PM 

2·Hexanone NP 5.0 m9/Kg 10 4/1912008 3:01:46 PM 

Isopropyl benzene NO 0.50 mg/Kg 10 4/19/2008 3:01:46 PM 

4-lsopropyltoluene NO 0.50 mg/Kg 10 4/1912008 3:01:-46 PM 

4-Melhyl·2·penlanone NO 5.0 mg/Kg 10 4/1912.008 3:01:-16 PM 

Melhylene chloride NO 1.5 mg/Kg 10 4/1912008 3:01 :46 PM 

n-Butylbenzene NO 0.50 mg/Kg 10 4/1912008 3 :01 :.116 PM 

n-Propylbenzene NO 0.50 mg/Kg 10 4119/2008 3:01:46 PM 

sec-Bu\ylbenze ne ND 0.50 mgiKg 10 4/19/2006 3:01:46 PM 

Styrene NO 0.50 mg/Kg 10 4119/2008 3:01:46 PM 

tert-Butylbenzene NO 0.50 mg/Kg 10 4/1912008 3:01:46 PM 

1, 1,1 ,2-Tetrachlcroethane NO 0.50 mg/Kg 10 4/19/2008 3:01:46 PM 

1,1 ,2,2-Tetrachloroethane NO 0.50 mg/Kg 10 4/19/2008 3:01:46 PM 

Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 4/19/2008 3:01:46 PM 

trans-1 ,2-DCE ND 0.50 mgiKg 10 4/19/2008 3:01:46 PM 

trans-1, 3-Dichloropropene ND 0.50 mg/Kg 10 4/1912008 3:01:46 PM 

1 ,2,3-Trichlorobenzene NO 1.0 mg/Kg 10 411912008 3:01:46 PM 

1,2,4-Trichlorobem:ene ND 0.50 mg/Kg 10 411912008 3:01:46 PM 

1,1, 1-Trichloroethane NO 0.60 mg/Kg 10 4/1912008 3:01 :46 PM 

1, 1,2-Trichloroethane ND 0.50 mg/Kg 10 4!19/2008 3 :01 :-46 PM 

Trichloroethane (TCE) NO 0.50 mg/Kg 10 411912008 3:01:46 PM 

Trichloronuorcmethane NO 0.50 mg/Kg 10 4/1912008 3:01:46 PM 

1,2,3-Trichloropropane ND 1.0 m9fKg 10 4119/2008 3:01:46 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/1912008 3:01:46 PM 

Xylenes, Total 1.7 1.0 mpiKg 10 4119/2008 3:01:46 PM 

Surr: 1,2-0ichloroelhane-d4 98.2 68.7-122 %REC 10 4/1912008 3:01:46 PM 

Surr: 4·Bromofluorobenzene 90.9 79.3·126 %REC 10 4119/2008 3:01:46 PM 

Surr: Dlbromofiuoromethaoe 93.2 64.4-119 %REC 10 4/1912006 3:01:46 PM 

Surr: T olu&ne-d8 96.1 86.5-121 %REC 10 4/19/2006 3:01:46 PM 

··----" ------
Qualllitrs: Value exceeds Mt)(imum Conlaminant Level B Analyle detected in the associated Method Blank 

E Val\le above quanlltation range II Holding times for preparation or analysis exceeded 

J Analytt detected below quantit11tlon limits MCL M(ll[imum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting !.110it 

s Spike moo very outside accepted recovery limits 
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Hall Environmental Analysis LaboJ·atory, Inc. Date: 29-Apr-08 

:=;:__-_----=-----.:..::.:__-_ --=---=------;- ------ =-===-============ 
CLIENT: 

Lab Order: 

Project: 

Lab JD: 

We.<~tern R~fining Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-04 

Client Sample ID: ALI-1-HP 

Collection Date: 411012008 3:25:00 PM 

Date Received: 4/1112008 

Matrix: SOIL 

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

EPA METHOD 8.270C: SEMIVOLATILES 
2-Chloronaphthalane NO 

2-Chlorophenol ND 

4-Chlorophenyl phenyl ether NO 

Chrysane ND 

Di-n-butyl phthalate ND 

01-n-octyl phthalate ND 

Dibenz(a,h)anthracene NO 
Dibenzofuran ND 
1.2-0ichlorobentene ND 

1 ,3-Dichlorobenzene NO 

1,4-Dichlorobenzone NO 
3,3 · -Oich lo robenzldine ND 

Dfethyl phthalate NO 

Dimethyl phthalate ND 

2,4-Dlchlorophenol NO 

2 ,4-Dimethylphenol ND 

4,6-Dinitro-2-methylphenol ND 

2.4-Dinllrophenol ND 

2,4-0initrotoluene ND 

2,6-Dinitrotoluene ND 

F luoranth ene ND 

Fluorene ND 

Hexachlorobenzene NO 

Hexachlombutadiene NO 
He~achlo rc.cyclope nted iene NO 

Hexachloroethane NO 

lndeno(1 ,2,3-cd)pyrene ND 

lse>phorone NO 

2-Methylnaphthalene 23 

2-Methylphenol ND 

3+4-Methylphenol 6.2 

N-Nitrosodi-n-propylsmine ND 

N-Nitrosodiphenylamine NO 

Naphthalene 6.7 

2-Nilroaniline ND 

3-Nilroaniline ND 

4-Nitroanillne ND 

Nitrobenzene NO 

2-Nitrophenot ND 

4-Nilrophenot ND 

Pentacl11orophenor ND 

Phenanthrene 8.4 

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Value above quantilatiou range 

Analyte detectod below quantitation limits 

ND Not Detected at the Reporting l.imit 

s Spike recovery outside accepted recovery limits 

PQL Qual Units DF Date Analyzed 

7.5 

6.0 

6.0 

6.0 

15 

6.0 

6.0 
6.0 

6.0 

6.0 

6.0 

7.5 
6.0 

6.0 

6.0 

9.0 

15 
15 

15 
15 

7.5 
6.0 

flO 
6.0 

6.0 

6.0 

7.5 

15 
7.5 
15 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

7.5 

15 

6.0 

6.0 

9.9 

6.0 

mg!Kg 

mgfKg 

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 

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 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

m!;JIKQ 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

Analyst: JDC 
4!17/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4!1712008 

4!17/2008 

4117/2006 

4/17/2008 

4/17/2006 

4/H/2008 

4/1712008 

4n 7/2ooa 
4117/2008 

4/17/2008 

4/17/2008 

4117/2008 

4117/2006 

4/17/2008 
4/17!2008 

4/1712008 

4117/2008 

411712008 

4/1712008 

4/17!2008 

411712008 

4/1712008 

411712008 

4/17/2008 
411712008 

4117/2008 

4/17/2006 

4/1712008 

4117/2008 

4117/2008 

4/17/2008 

4/17/2008 

4/17/2008 

4/1712008 

4/17{2008 

4/17/2008 

4/17/2008 

4117/2008 

B Analyte detected in the associated Method Blank 

H Holding lime~ for prepar"tiun or analysis exceeded 

MCL Mllltimum Contaminftllt Lc:vel 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Rcfming Southwest, Gallup Ct.lent Sample ID: 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: 0804138-04 Matrix: SOIL 

Analyses .Result. PQI.. Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

Phenol 6.7 6.0 mg/Kg 4/1712006 

Pyrene ND 6.0 mg/Kg 411712008 

Pyridine ND 15 mg/Kg 4!1712008 

1,2,4-Trichlorobenzene ND 6.0 mg/Kg 4/17/2008 

2,4 ,5-Trichlorophenol ND 6.0 mg/Kg 4/1712008 

2,4 ,6-Trichlorophenol ND 6.0 mg/Kg 4/17/2P08 

Surr. 2,4,6-Tribre>mophenol 74.0 35.5-141 %REC 4/1712008 

Surr: 2-Fiuorobiphenyl 89.4 30.4-128 %REC 4/1712008 

Surr: 2-Fiuorophene>l 95.4 28.1-129 %REC 4/1712008 

Surr: 4-Terphenyl-di4 53.7 34.8·151 %REC 4/1712008 

Surr. Nitrobenzen&·d5 91.2 26.5·122 %REC 411712008 

Surr: Phenol-d5 79.0 37.6-118 %REC 4/17/2008 

EPA METI-100 82608: VOLATILES Analyst: BDH 
Benzene 12 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

Toluer~e 6.8 0.50 mg!Kg 10 4119/2008 3:37:14 PM 

Ethylbenz:ene 2.9 0.50 mg/Kg 10 411912008 3:37:14 PM 

Methyl tert-butyl ether (MTBE) ND 0.50 mg/Kg 10 4/19120083:37:14 PM 

1 ,2,4-Trlmethylbenzene 12 0.50 mg/Kg 10 411912008 3:37:14 PM 

1,3,6-Trimethylbenzene 3.3 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1 ,2-Dichloroethane (EDC) ND 0.5(} mg/Kg 10 4/19/2006 3~37:14 PM 

1 ,2-Dibromoethar~e (EDB) ND 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

Naphthalene 7.2 1.0 mg/Kg 10 4119/2006 3:37:14 PM 

1-Methylnaphthalene 15 2.0 mg/Kg 10 4/19/2008 3:37:14 PM 

2-Methylnaphlhalene 22 2.0 mg/Kg 10 4/19/2008 3:37:14 PM 

Acetone NO 7.5 mg/Kg 10 4/1912008 3:37:14 PM 

Bromobenzene ND 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

Bromodlchtoromethane ND 0.50 mg/Kg 10 4/1912008 3:37:1<1 PM 

Bromoform ND 0.50 mgfK9 10 411912008 3:37:14 PM 

Bromomethane ND 1.0 mg/Kg 10 4/19/2008 3:37:14 PM 

2-Butanone ND !5.0 mg/Kg 10 4/19/200!1 3:37:14 PM 

Carbon disulfide ND 5.0 mg/Kg 10 4/19/2008 3:37:14 PM 

carbon tetrachloride ND 1.0 mg/Kg 10 4119/2008 3:37:14 PM 

Chloroben.zene NO 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

Chloroethane ND 1.0 mg/Kg 10 4/19/2008 3:37:14 PM 

Chloroform ND 0.50 mgiKg 10 4/19/2008 3:37:14 PM 

Chloromethane ND 0.50 mg/Kg 10 4/19120083:37:14 PM 

2-Chlorotoluene NO 0.50 111{1/Kg 10 4!19/2008 3:37:14 PM 

4·Chlorotoluone NO 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

cis-1.2-DCE ND 0.50 mg/Kg 10 4119/2006 3:37:14 PM 

cis-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

1 ,2-Dibromo-3-chloropropan& ND 1.0 mg/Kg 10 4/1912008 3:37:14 PM 

Qualifiers: Vulue exceeds Maximum Contaminant Level B Analytc detected in the associated Method fllank 

E Value above quontitation range H Holdin~ times for preparation or analysis exceeded 

An!llyle detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Delectcd at the Reporting Limit RL Reporting Limit 

s Spike recovery outside 11ceepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr~08 

------ - -- -~----
------·----~----

·----·--
CLIENT: Western Refining Southwe.~t. Gallup Client Sample ID: ALI-1-HP 

Lab Order: 0&04138 Collection Date: 4/10/200& 3:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-04 Matrix: SOIL 
·-----·-

Analyses Result PQL QlJal Units DF Date Analyzed 

EPA METHOD 8260B: VOLATILES Analyst: BDH 

DbromochJoromethane ND 0.50 mg/Kg 10 4/19/2006 3:37:14 PM 

Dibromomethane NO 1.0 mg/Kg 10 4/19!20083:37:14 PM 

1,2-Dichlorohenzene NO 0.50 mg/Kg 10 4/19/2008 3:37:1.4 PM 

1,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1 ,4-Dichlorobenzene NO 0.50 mg/Kg 10 4/1912008 3:l7:14 PM 

Dichlorodlfluoromethar~e ND 0.50 mg/Kg 10 .!1/19/2008 3:37:l4 PM 

1, 1-Dichloroethane NO 1.0 mg/Kg 10 4/1912008 3:37:14 PM 

1, 1-Dichloroethene NO 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1 ,2-Dichloropropcme NO 0.5{) mg/Kg 10 4119/2008 3:37:14 PM 

f ,3-Dichloropropane NO 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

2.2-Dichtoropropane NO 1.0 mg/Kg 10 4/19!2006 3:37:14 PM 

1,1·Dicnloropropene NO 1.0 mgt Kg 10 4/1912008 3:37:14 PM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4/19/2008 3:37:14 PM 

2-Hexanone NO 5.0 mg/Kg 10 4119!2008 3:37:14 PM 

lsoprLJpylbe nzene 0.72 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

4-lsopropyltoluene 0.54 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

4-Methyl-2-pentanone ND 5.0 mgiKg HJ 4/1912008 3:37:14 PM 

Methylene chloride ND 1.5 mg/Kg 10 4/1912008 3:37:14 PM 

o·Buiylbenzene Z.7 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

n·Propy~benzene 1.7 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

l!ec:-Butylbenzene 0.96 0.50 mgiKg 10 411912008 3:37:14 PM 

Styrene ND 0.50 mg/Kg 10 411912008 3:37:14 PM 

tert-Butylbem:ene NO 0,50 mg/Kg 10 4/1912008 3:37:14 PM 

1,1, 1 ,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

Tetrachloroethane (PCE) ND 0.5() mg/Kg 10 4/1912008 3:37:14 PM 

trans-1 ,2-DCE ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

tnms-1 ,3-Dichtoroprcpene ND 0.50 mgtKg 10 4/1912008 3:37:14 PM 

1,2,3~ Trichlorobenzene ND 1.0 mg/Kg 10 411912008 3:37:14 PM 

1,2,4-Trlchlorobenz:ene ND 0.5() mg/Kg 10 4/1912008 3:37:14 PM 

1,1, 1-Trichloroethane NO 0.50 mgt Kg 10 4/1912008 3:37:14 PM 

1,1 ,:2-Trichloroethane ND 0.50 mg/Kg 10 4/1912008 3:37:14 PM 

Trich!oroethene (TCE) ND 0.50 mg/Kg 10 4119/2008 3:37:14 PM 

Trichlorofluoromethane ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

1, 2,3-Trichloropropane ND 1.() mg/Kg 10 4/19f2008 3:37:14 PM 

Vinyl chloride ND 0.50 mg/Kg 10 4/19/2008 3:37:14 PM 

Xylenes, Total 18 1.0 mgiKg 10 4/19/2008 3:37:14 PM 

Surr; 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 4119/2008 3:37:14 PM 

Surr: Oibromofluoromethane 88.5 64.4-119 %REC 10 4/19/2008 3:37:14 PM 

Surr: Toluene-dB 97.1 85.5-121 %REC 10 4/19/2008 3:37:14 PM 

-------·- _____ ., ________ 

Quallfl~n: Value exceeds Maximum Contaminant LcVlll B Analyte detected in the associated Method Blank 

E Value above quantilation mnge H Holding time~ for prepamtion or analysis cllcecded 

J Analyte detected below quantitslion limit~ MCL Maximum Contaminant Level 

ND No! Detected at the Reporting Limit 

S Spike recovery outs ide accepted recovery limits 

R!. 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 

LabiD: 0804138-05 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Ran~e Organics (ORO) 

Motor Oil Range Organics {MRO) 

Surr: DNOP 

EPA METHOD 8015B: GASOLINE RANGE 

Gasoline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Mercury 

EPA METI-lOD 6D1 OB: SOIL METALS 

Arsenic 

Barium 

Cadmium 

Chromium 

Lea~ 

Selenium 

Silver 

EPA METHOD 8270C: SEMI VOLATILES 

Acenaphthene 

Acenaphlhylene 

Aniline 

Anthracene 

Azobenzene 

Benl:(a)anthracene 

Ben~o(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Benzoic acid 
Benzyl alcohol 

Bis(2-chloroethoxy}methana 

Bis(2-chloroelhyl}elher 

Bis(2-ch!oroisopropyl)ether 

Bi~(2-ethylhexyQphthalate 

4-Bromophenyl phenyl ett1er 

Butyl benzyl phthalate 

Car~ezole 

4-Chloro-3-me,hy~phenol 

4-Chloroanlline 

200000 

37000 

0 

260 

109 

5.0 

32 
350 
1.4 

51 

110 

NO 

ND 

ND 

ND 

ND 

ND 

NO 
ND 
NO 
NO 
NO 
ND 

ND 

NO 

NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 

NO 

Qualifiee·s: Vnlue exceeds Maximum Contaminnnt Level 

E VRluc above quantitatioo renge 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside ac~pted recovery li1ni!s 

Client Sample ID: ALI-2-HP 

Collection Date: 411 01200& 4:22:00 PM 

Date Received: 411\12008 
Matrix: SOIL 

-----------· -------- --·-·· 
PQL Qual Units 

5000 mg/Kg 

250DO mg!Kg 

61.7-1:35 S %REC 

100 

84-136 

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 

%REC 

mgfKg 

mg/Kg 

mg!Kg 
mgiKg 
mg!Kg 

mg/Kg 
mg/Kg 
mgt Kg 

mgiKg 
mg!Kg 

mg!Kg 

m9/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

m~!Kg 

mgJKg 
mg/Kg 

mg/Kg 
mg/Kg 

mgJKg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

DF 

50 

50 
50 

20 
20 

50 

10 
1 
10 

10 

10 

Date Analyzed 

Analyst: sec 
4/17/2008 1:41:58 AM 

4111!2008 1;41:58 AM 

4117/20081:41:58AM 

Analyst: NSB 
411 &/2008 7:22:04 PM 

411 l.l/2008 7:22:04 PM 

Analyst: SNV 
4/18/2008 4:37:48 PM 

Analyst: NMO 

4/2112008 9:34:53 AM 

4121/2008 11:44:13 AM 

4/21/2008 9:34:53AM 

4/21/200811:44:13AM 

412812006 8:38:04 AM 

4/21/2008 11:44:13 AM 

4/2112006 9;34:53 AM 

Analyst: JDC 

4/1712008 

4/17/2008 

4117/2008 

4/17/2008 

4/17/2008 

411712ll08 
4/1712008 

4/17/2008 

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 

4/17/2008 

411712006 

4/17/2008 

!3 Anai)1C detected in th~ associated Method Blank 

H Holding times for preparelion or analjllii~ CJlcecded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

·---·-------·- _,,_. 

CLIENT: Westem Refining Southwest, Gallup Client Sample ID: ALI-2-HP 

Lab Order: 0804138 Collection Date: 4/10/2008 4:22:00 PM 

Pt·oject: Evaporation Pond/Aeration Lagoon Date Received: 4/11.12008 

Lab 10: 0804138-05 Matrix:: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C; SEMIVOLATILES Analyst: JDC 

2-Chloronaphthalene NO 38 mg/Kg 4/17/2008 

2-Chlorophenol ND 30 mg/Kg 4/17/2008 

4-Chlorllphenyl phenyl ether NO 30 mg/Kg 4/17/2008 

Chrysene 34 30 mg!Kg 4/1712008 

Dl-n-biJIYI phthalate NO 75 mg/Kg 4117!2006 

Di-n-octyt phthalate NO 30 mg/Kg 4117/2008 

Dlbenz(a,h)anthracene NO 30 mg/Kg 4/1712008 

Dibenzofuran NO 30 m~:~/Kg 4/17/2008 

1,2-Dlchlorobenzene NO 30 mg/Kg 4/17/2006 

1,3-0ichlarobenz;ene ND 30 mg/Kg 4/17/2008 

1,4-Dichlorobenzene NO 30 mg/Kg 4(17(2008 

3,3 ·-Dichlo robenziaine No 36 mg/Kg 4(17/2008 

Diethyl phthalate ND 30 mg/Kg 4/17/2008 

Dimethyl phthalate NO 30 mg/Kg 4/17!2008 

2,4·Dichlorophenol ND 30 mg/Kg 4/17/2008 

2,4-Dimethylphenol NO 45 mg/Kg 4/17/2008 

4,6-Dinitro-2-methylph&nol NO 75 mg!Kg 4/1712008 

2,.4-Dinltropnenol ND 75 mg/Kg 4/1712006 

2,4-Dinitrototuena ND 75 mg/Kg 4117/2008 

2 ,6-Dinltrotolusne ND 75 mg/Kg 4/17/20()8 

Ftuoranthene ND 38 mg!Kg 411712008 

Fluorene 40 30 mg/Kg 4!17/2008 

Hexachlorobenzene NO 30 mgt Kg 411712008 

Hexaclllorobutadiene NO 30 mg/Kg 4/1712008 

Hexachlorocyclopentadiene NO 30 mg/Kg 4/17/2008 

Hexachloroelhome NO 30 mg/Kg 4/1712008 

tndeno(1, 2,3·cd)pyrene ND 38 mg/Kg 4/17/2006 

tsophorone NO 75 mgiKg oll/17/2008 

2-Methylnaphthalene 260 36 mg/Kg 4/1712008 

2-Methylphenol ND 75 mg/Kg 4/1712008 

~+4-Methylphenol 98 30 mg/Kg 4(1712008 

N-Nitrosodi-n·propylamine NO 30 mg!Kg 4/1712008 

N-Nitrosodiphenytamlne NO 30 mg!Kg 4/1712008 

Naphthalene 65 30 mg!Kg 4/17/2008 

2-Ni!HJaniline NO 30 mg/Kg 4/17/2008 

3-Nitroaniline NO 30 mg/Kg 4/17/2008 

4-Nitroaoiline ND 36 mg/Kg 4/17/2008 

Nilrob&nzene ND 75 mg/Kg 4/17/2008 

2-Nitrophenol ND 30 mg/Kg 4/17/2006 

4-Nllropnenol ND 30 mg/Kg 4/17/20()6 

Pentachlorophenol ND 50 mg/Kg 4117/2008 

Phenanthrene 140 30 mg/Kg 4117/2008 ____ ........................ 
Qu11lifler!: • Value ~mceeds Maximum Contaminant Level B Annlyte detected in the associaled Method Blank 

E V11luc abovto quantitation range H Holding times for preparation or analysis exceeded 

J Anlllyte detected below quantita\i(llllimits MCL Maximum Contii!Jlinant ].eve! 

ND Not Detected at !he Reporting Limit RL Reporting Limit 

s Spike recovery outside BCCepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

-----------·-· 
CLIENT: Western Refining Southwest, Gallup ·Client Sample ID: ALI-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 10: 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 

Pyrena ND 3G mgl1<g 4117/2008 

Pyridine ND 75 mg/Kg 4/17/2008 

1,2,4-Trichlorobenzene ND 30 mg/Kg 4/17/2006 

2,4,5-Trlchlorophenol ND 30 mg/Kg 4/17/2008 

2,4,6-Trlchlorophenol ND 30 mg/Kg 4/17/2008 

Surr: 2,4,6·Tribromophenol 46.6 35.6-141 %REC 4/17/20()8 

Surr: 2-Fiuoroblpheny/ 88.0 30.4-128 %REC 4/1712008 

Surr 2-Fiuorophenol 99.0 26.1-129 %REC 4117/2006 

Surr: 4-Terphenyl-d14 43.9 34.6-151 %REC 4/17/2008 

Surf: Nitrobenz:ene-d5 91.4 26.5-122 %REC 4117/2008 

Surr: Phenal-d5 81.5 37.6-118 %REC 4/17/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene 2.4 0.50 rng/Kg 10 4/1912008 4:12:55 PM 

Tolu,ene 11 0.50 mg/Kg 10 4/19/2006 4:12:55 PM 

Elhylbenzene 3.4 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

Methyl tart-butyl ether (MTBE) NO 0.50 mgiKg 10 4/19120084:12:55 PM 

1 ,2.4-Trimethylbenzene 10 0.50 mg/Kg 10 4119/2008 4:12:55 PM 

1,3,5-Trimethylbenzene 2.6 0.50 mg/Kg 10 4!19/2008 4:12:55 PM 

1,2-Dichloraethane (EDC) NO 0.50 mg/Kg 10 4/19/2008 4:12:55 PM 

1 ,2-Dibromoethane (EDB) NO 0.50 mgfKg 10 4/1912008 4:12:56 PM 

Naphthalene 6.5 1.0 mgiKg 10 4119/2008 4:12:55 PM 

1-Methylnaphtl\alene 14 2.0 mg/Kg 10 411912008 4:12:55 PM 

2·Methylnaphthalene 20 2.0 mg/Kg 10 4119/2008 4:12:55 PM 

Acetone ND 7.5 mg/Kg 10 4/19/2008 4:12:55 PM 

Bromobenzene NO 0.50 mg!Kg 10 4/19/2008 4:12:65 PM 

Brom odichloromethane NO 0.50 mg/Kg 10 4119/2008 4:12:55 PM 

Bromoform NO 0.50 mg/Kg 10 4/19/2008 4:12:55 PM 

Bromomathane ND 1.0 mg/Kg 10 4/19/2008 4:12:55 PM 

2-Butanont~ ND 5.0 mgfKg 10 4119f2008 4:12:55 PM 

Carbon disulfide NO 5.0 mg/Kg 10 4/1912008 4:12:55 PM 

Carbon tetrachlortde No 1.0 mg/Kg 10 4/19/2006 4:12:65 PM 

Chlorobenzene NO 0.50 mg/Kg 10 4/19/2008 4:12:55 PM 

Chtoroelhane NO 1.0 mgiKg 10 4/19/2008 4:12:55 PM 

Chloroform ND 0.50 mg/Kg 10 411912008 4:12:55 PM 

Chloromethane ND 0.50 mg/Kg 10 4/1912008 4:12:55 PM 

2-Chlorotoluene NO 0.50 mg/Kg 10 411912008 4:12:55 PM 

4-Chlorotolu Elne NO 0.50 mg/Kg 10 4119/2006 4:12:55 PM 

eis-1,2-DCE ND 0.50 mg/Kg 10 4/19/2008 4:12:55 PM 

cis-1,3-DiChfor()propene ND 0.50 mgfKg 10 4/1912008 4:12:55 PM 

1 ,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4/19/2008 4:12:55 PM 

.. -------
Qu11lifier·~: * Value exceeds Ma)timum Contaminallt Level B Analyte detected in the associ a ted Method Blank 

E Value abo~e quantitation range H Holding times for preparation or analysis eKceeded 

Analyte detected below qusntitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project; Evaporation Pond/ Aeration Lagoon 

Lab ID: 0804138-05 

Analyses 

EPA METHOD 828DB: VOLATILES 

Olbromochloromethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichloroben:z:ene 

1 ,4-Dichlorobenze!le 

Dichlorodlfluoromethana 

1,1-Dlchloroethane 

1,1-Dich loroethene 

1 ,2-Dichloropropane 

1, 3-Dichloropropane 

2,2-Dichloropropane 

1 , 1-Dichlorop ropene 

HexachiOfobutadlene 

2-Hexenone 

Isopropyl benzene 

4·1sopropyltoluene 

4-Melhyl-2-pentanone 

Methylene chloride 

n·Bulylbenzene 

n-Propyll:!enz:e ne 

sec-Butyl benzene 

Styrene 
lert-Butylbenzene 

1,1, 1 ,2-Tetrachlorrethane 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene (PCE) 

trans-1 .2-DCE 

trans-1,3-Dichloropropena 

1,2,3-Trlclllorobenzene 

1 ,2,4-Trichlorooonzene 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroelhane 

Trichloroelherle (TCE) 

Trichlorofluoromethane 

1 ,2,3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 

Surr: 1 ,2·Dichloroethan&-d4 

Surr: 4-Bromolluorobenzene 

Surr: Dibromofluoromethane 

Surr: Toluena·dS 

Result 

NO 

NO 

NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 

0.58 

NO 
ND 
ND 
2.1 
1.5 

0.80 

NO 
ND 

NO 
NO 
ND 

NO 
NO 
NO 
NO 
NO 
ND 

ND 
NO 
ND 
NO 
20 

94.9 

97.8 

82.5 

97.1 

- ·-·--·--========--:-= 
Client Sample ID: ALI-2-HP 

Collection Date: 4/10/2008 4:22:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

PQL Qual Units 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mg!Kg 

o.so mg/Kg 

o.so mgtKg 

0.50 mg/Kg 

1.0 
0.50 

0.50 

0.50 

1.0 

1.0 
1.0 
5.0 

0.51) 

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 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

ing/Kg 

mg/K.g 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg!Kg 

%REG 

%REG 

%REC 
%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: BOH 
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 4:12:55 PM 

4/19/2008 4:12:55 PM 

4/19/2000 4:12:55 PM 

4/1912008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/19/2008 4: 12:55 PM 

4/19120084:12:55 PM 
4/19/2008 4:12:55 PM 

4/19/2008 4:12:5.5 PM 

4/1912008 4:12:5!j 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 

4/1912008 4:12:55 PM 

4/1912008 4:12:56 PM 

4/19/2008 4:12:55 PM 

4/1912008 4:12:55 PM 

4/1912008 4:12:55 PM 

4119/2008 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 4:12:55 PM 

4119/2008 4:12:55 PM 

4/19/2006 4:12:55 PM 

4/1912008 4:12:55 PM 

4/1912008 4:12:55 PM 

411912008 4:12:55 PM 

4119/2008 4:12;55 PM 

4119120084:12:55 PM 

411912008 4:12:55 PM 

411912{)08 4:12:55 PM 

4/19/2006 4:12:55 PM 

·--------·-----·-· .. ·------·--· 
Qualil1ers: Vallle exceeds M~llimum Contaminant Lev~! B Analyte detected in the associated Melllod Blank 

E Value ~bove qmtntitation rllllge H Holding times for preparation or analysis exceeded 

J Analyte detected below quantitation limits MCL Maximum Cont•minant Level 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

RL Reponing Limit 
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i I 

Hall Environmental Analysis Laboratory, Inc . Date; 29-Apr-08 
... 

CLIENT: Westem Refming Southwest, Gallup Client Sample JD: ALI-3-HP 

Lab Order: 0804138 Collection Date: 4/10/2008 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 80158: DIESEL RANGE ORGANICS Analyst: SCC 

Diese, Range Organics (ORO) 110000 5000 mg/Kg 50 4/1712008 2:16:06 AM 

Motor Oil Ranse Organics (MRO) NO 25000 mg/Kg 50 4/17/2008 2:113:06 AM 

Surr: DNOP 0 61.7-135 s %REC 50 4/17/2008 2:1!l:06 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) 150 100 mg/Kg 20 4/18/2008 10:22:51 PM 

Surr: BFB 108 84-138 %REC 20 4/18/2008 10:22:51 PM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 6.7 16 mg/Kg 50 4118/2008 4:~19:22 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 11 2.5 miJIKg 4121/2000 9:37:31 AM 

Barium 220 1.0 mg/Kg 10 4121/2006 11:46:55 AM 

Cadmium 0.12 0.10 mg/Kg 4121/2006 9:37:31 AM 

Coromium 16 0.30 mg/Kg 4/21/2008 9:37:31 AM 

L&aei 22 0.25 mg/Kg 4/2812008 7:56:08 AM 

Selenium ND 25 mg/Kg 10 4121/2008 11:46:55 AM 

Silver ND 0.25 mgiKg 4/2112008 9:37:31 AM 

EPA METHOC 8270C: SEMIVOLATILES Analyst JDC 

Aoenaphthene ND 30 mg/Kg 4/17/2008 

Acenaphthylene ND 30 mg/Kg 4/1712008 

Aniline NO 30 mg/Kg 4/1712008 

Anthracene ND 30 mg/Kg 4/1712008 

Azobenzane NO 30 mgfKg 4/1712008 

Beoz(a}anthracene NO 30 mg/Kg 4/1712008 

Benzo( a)pynme NO 30 mg/Kg 4/17/2008 

Benlo(b)fluoranthene NO 30 mgiKg 4/1712008 

Benzo(g,h,i)perylene NO 75 mgiKg 4117/2008 

Ben;:o(k)fluoranthene ND 30 mgtKg 4{17/2008 

Benzoic acid NO 50 mg/Kg 4/17/2008 

Benzyl alcohol ND 30 mg/Kg 4/17/2008 

Bis(2-ch loroethoxy}methane NO 30 mg/Kg 4117/2008 

Bis(2-chloroethyl)elher NO 30 mg/Kg 4/1712008 

Bis(2-chloroisopropyl)ether NO 30 mg/Kg 4/1712008 

Bls(2-ethylhexyl)phthalate ND 75 mg/Kg 4/17{2008 

4-Bromophenyl phenyl ether ND 30 mg/Kg 4/17/2008 

Butyl benzyl phthalate ND 30 mg/Kg 4/17/2008 

Carbazole ND 30 mg/Kg 4!17/2008 

4-Chloro-3-methylphenol ND 75 mgiKg 4117/2{)08 

4-Chloroaniline NO 75 mgiKg 4/17/2008 

··-·----···· 
Qualifien! Value ex.ceeds Max.imum Contaminant Level B Analyte detected in the: a!sociated Method Blank 

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

J Analyte detected below quantitation llmils MCL Maximum Contaminftl'lt Level 

ND Not Detected at the Reporting Lirnit RJ. Reporting Limit 

s Spike rc~ovcry outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup Client Sample JD: ALI-3-HP 

Lab Order: 0804138 Collection Date: 4110/2008 2:45:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date ltecelved: 4/1112008 

Lab ID: 0804138-06 Matrix: SOlL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOlATILES Analyst: JDC 
2-Chloronaphthalene NO 38 mg/Kg 4117/2008 

2-Chlorophenol NO 30 mg/K,g 4/17120[)8 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 4/1712008 

Chrysene ND 30 mgfKg 4/1712008 

Di-n-butyl phthalate NO 75 mg/Kg 4/17/2008 

Di-n-cetyl ph!halate ND 30 mg/Kg 4/17/2008 

Olbenz(a,h)anthracene NO 30 mg/Kg 4/1712008 

Dibenzofuran NO 30 mg/Kg 4/17/2008 

1 ,2-Dicnlorobenzene NO 30 mg/Kg 4/17/2006 

1 ,3-Dichi()fObenzene NO 30 mg/Kg 4/1712008 

1 ,4-0ichlorobenzene NO 30 mg/Kg 411712008 

3,3· -Dicl'llorobemddine ND 38 mg/Kg 4/1712008 

Oiethyl phthalate ND 30 mgiKg 4/17/2008 

Dimethyl phthalate NO 30 mg/Kg 411712008 

2,4-Dichlorophenol NO 30 mg/Kg 4/1712008 

2,4-0imethylphenol ND 45 mg/Kg 411712008 

4,6-Dinltro-2-methylphenol NO 75 mg/Kg 4/17/2008 

2,4·Dinitrop he no I NO 75 mg/Kg 4{1712008 

2,4-Dinitrctoluene NO 75 mgiKg 4/1712008 

2,6-Dinltrotoluene NO 75 mg/Kg 4/1712008 

Fiuoranthene ND 38 mg/Kg 4/17r.Z008 

Fluorene 40 30 mgtKg 4/1712008 

Hexachlorobenzene ND 30 mg!Kg 4/1712008 

Hexachlorobutadiene ND 30 mg/Kg 4/17/2008 

Hexacnlorocyclopentadiene ND 30 mg/Kg 411712008 

Hexachloroethane NO 30 mg/Kg 4/17/2008 

lndeno(1 ,2,3-cd)pyrene NO 38 mg/Kg 4/17/2000 

lsophorone NO 75 mg/Kg 4/17f2008 

2-Methylnaphthalene 200 38 mg/Kg 4/1712008 

2-Methylphenol ND 75 mg/Kg 4/17/2008 

3+4-Methylphenol ND 30 mg!Kg 4/1712008 

N-NIIrosodi-n-propylemlne NO 30 mg/Kg 411712008 

N-Nitrosocllphenylamine NO 30 mg/Kg 4/1712006 

Naphtha len& 36 30 mgiKg 4/17/2008 

2-NitroanUine NO 30 mg/Kg 1 4/17/2008 

3-Nitroanlllne NO 30 mg/Kg 1 4/17/2008 

4-Nitroaniline NO 38 mg/Kg 1 4/1712008 

Nilrob~nzene ND 75 mgiKg 4/17!2008 

2-Nitroph!.mol NO 30 mg/Kg 411712008 

4-N itropllenol NO 30 mgiKg 411712008 
Pentachlorophenol ND 50 mg/Kg 4{17/2008 

Phenanthrene 100 30 mg/Kg 4(17/2006 

---~----------·-- ------ ··-~·------

Qualifien: Value e~cceds Maximum Conlamirumt Level B Analy1e detected in the associated Method Blank 

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

J Ana lyle detected below quantltati011 I imits MCL Maximum Contaminll111 Level 

NO Not Detected at the Reporting Limit RL Repor!ing Limit 

s Spike recovery outside accepted recovery limits Page 22 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: 0804138-06 

Analyses Result 

EPA METHOD 8270C: SEMlVOLATILES 

Phenol ND 
Pyrena 
Pyridine 
1,2 ,4-Trichlorobenzene 

2,4,5-Trichiorophenol 

2,4,6-Trlehlorophenol 

Surr: 2,4,6-TribrGmophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr; Phenol-ciS 

EPA METHOD 82608: VOLATILES 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl Blher (MTBE) 

1,2,4-Trlmethylbenzene 

1 ,3,5-Trimethylbenzene 

1,2-Dichloroethane (EDCJ 

1.2-0lbromoathane (EDB) 

Naphthalene 

1-Metnylnapl\thalene 

2-Methylnaphthalene 

Acetone 
Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butar~one 

Carbon disullid~;~ 

Cafbon tetrachloride 

Chlorobenzene 

ChJoroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1,3-Dichloropropene 

1,2-Dibroma-3-chloropropane 

NO 

NO 
ND 
NO 
NO 

54.6 

83.8 
94.0 

365 
90.2 

70.1 

2.0 
7.0 
1.9 

NO 
8.3 
2.0 

ND 
NO 
5.9 

15 
2() 

ND 
NO 
ND 
ND 
ND 

ND 

NO 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
NO 
ND 

ND 

·-·-·------ . --·-------·-----::.:.-.==---=··==-
Client Sample ID: ALI-3-HP 

Cvllection Date: 4/1012008 2:45:00 PM 

Date Received: 4111/2008 
MRtrix: SOIL 

PQL Qual Units DF Date Analyzed 

30 mg/Kg 

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 

050 
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 

m()!Kg 

mg/Kg 

%REC 

%REC 
%REC 

%REC 

%REC 
%REC 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

m"IKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

m9!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

10 

10 

10 
10 
10 

10 

10 
10 

10 
10 

10 

10 
10 
10 

10 
10 

10 

10 
10 
10 

10 

10 
10 

10 

10 
10 
10 

10 

Analyst: JDC 

4/17/2008 

411712008 

4/17IZ008 
4117120()8 

4/1712008 

4117/2008 
411712008 

4/17/2008 
4/17/2008 

4/17/2008 

4/17/2008 

4117/2008 

Analyst: BDH 
4/19/2008 4:48:49 PM 
4119/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 
4/19/2008 4;48:49 I'M 
4/1912008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4119/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4119/2008 4:41!:49 PM 
4/19/2008 4:48:49 PM 

4/1912008 4:48:49 PM 

411912008 4:48:49 PM 
4/19/2008 4:46:49 PM 
4/19/2008 4:46:49 PM 

4/19(2008 4:46:49 PM 

4/1912006 4:48:49 PM 

4/1912008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2006 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4;48:49 PM 

4/19/2008 4:48:49 PM 

4/1912006 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 
4/1912008 4:48:49 PM 

4/19120DS 4:48:49 PM 

4/19/2008 4:46:49 PM 

--- -·····-·· ··------·- -·---·--·--------- ----------·-·---·· 
VRlue exceeds Maximum Contaminant Lcvct 

G Value above quantitation range 

J Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery lirnits 

B Analyte detected in tile associated Method Blank 

H Holding time~ for preparation or analysis exceeded 

MCL Maximum Con1aminant Level 

RL. Reporting Limit 
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Hall Environmental Analysis I,aboratory, Inc. Date: 29-Apr-08 

CLIENT: 
LahOrde1·: 

Project: 

LabiD: 

Western Refming Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-06 

Client Sample 10: ALl-3-HP 

Collection Date: 4/10/2008 2:45:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

---·---·------
Analyses 

EPA METHOD 82609: VOLATILES 
Dibromochloromethane 

Dlbromomethane 

1,2-Dichklrobenzens 

1,3-Dichlorobenzene 

1,4-Dic:hlorobenzens 

Dic:hlorodifluoromethane 

1, 1-Dichloroethane 

1,1-Diohloroethene 

1 ,2-Dichlcropropane 

1 ,3-Dichloropmpane 

2,2-Dichloropropane 

1 ,1-Dichlompmpene 

Hexachlorobuladlene 

2-Hexanone 

lsopropylbenzene 

4-Jsopropyltoluene 

4-Methyl-2-pentanone 

Methylene chloride 

n-Butylbenzene 

n-Propylbenzene 

sec-Butylbenzene 

Styrene 

tert-Butylbenzene 

1 ,1,1,2-Tetrachloroethane 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethene (PCE) 

trans-1,2·DCE 

trans-1,3-0ichloropropene 

1,2,3-Trichlorobenzene 

1 ,2,4-Trichlorobenlene 

1 , 1. 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethane (TCE) 

T richlaronuoromethane 

1,2,3-Trichloropmpane 

Vinyl chloride 

Xylenes, Total 
Surr: 1,2-Di<:hloroethane-d4 

Surr: 4-Bromof!uorobanzene 

Surr: Dlbromofluorome!hane 

Surr: Toluene-dB 

------ ····- ·- -···--·-------··. 

Result 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 

0.51 

0.53 

NO 
NO 
2.1 

1.2 

0.89 

ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 

NO 
ND 
ND 
ND 
NO 
12 

95.0 

96.6 

60.9 

102 

Qualiftcrs: • Value cxooeds M1ndmum Contaminant Level 

E Value almve qualltitation range 

J Anetyte detected beluw quantitatlon limits 

ND Not Detected at the Reporting Limit 

PQL Qual Units 

0.5() mg/Kg 

1.0 mg/Kg 

0.50 mg/Kg 

0.50 mgll<g 

0.5CI mg/Kg 

0.50 mgJKg 

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 

050 

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 

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 

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 

mg/Kg 

mg/Kg 

%REC 
o/oREC 
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 
10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 

Date Analyzed 

Analyst: BOH 
4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4119f2D08 4:46:49 PM 

4119/2008 4:48:49 PM 

4/19/2008 4:48;49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19{2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/1912008 4:48:49 PM 
4/1912008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4119/2008 4:48:49 PM 

4119/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4119/2008 4:48:49 PM 

4119/20064:48:49 PM 

4/19/2008 4:48:49 PM 

4/1912008 4:48:49 PM 

4/1912008 4:48:49 PM 

411912008 4:48:49 PM 

4/1912008 4:48:49 PM 

4/1912008 4:48:49 PM 

4/1912008 4:48:49 PM 

4/1912008 4:48:49 PM 

4/1912008 4:48:49 PM 
4119/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/1912008 4:48:49 PM 

4119/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

411912008 4:48:49 PM 

4/19/2008 4:48:49 PM 

4/19/2008 4:48:49 PM 

-------------------------
B Analyte detected in the t\S!!ociat~d Method Blank 

H !Ieiding times for prepar~tion or aualysis exceeded 

MCL Ma~imum Contaminant Level 

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: Westem Refming Southwest, Gallup Client Sample ID: ALI-4-HP 

Lab Order: 0804138 Collection Date: 4/10/2008 10:50:00 AM 

Project: Evaporation Pond/Act·ation Lagoon Date Received: 4/ll/2008 

Lab ID: 0804138-07 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80t5B: DIESEL. RANGE ORGANICS Analyst: sec 

Diesel Range Organics (ORO} 70000 5000 mglt<g 50 4117/2008 2:50:07 AM 

Motor Oil Range Organics (MRO) NO 25000 mg/Kg 50 411712008 2:50:07 AM 

Surr: ONOP 0 C:l1.7-135 s %REG 50 4/17/2008 2:50:07 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO} 590 100 mg/Kg 20 4/18/2008 10:52:49 PM 

Surr: BFB 120 84-138 %REG 20 4/18/200810:52:49 PM 

EPA METHOD7471: MERCURY Analyst SNV 

Mercury 8,3 1.8 m!VKg 50 4!18/2008 4:40:54 PM 

EPA METHOD 601 OB: SOIL METALS Analyst: NMO 

Arsenic 47 2.5 mg!Kg 1 4121/2008 9:40:07 AM 

Barium 310 1.0 mg/Kg 10 4121/2008 11:411:37 AM 

Cadmium 1.4 0.10 mg/Kg 1 4121/2008 9:40:07 AM 

Chromium 6() 3.0 mg/Kg 10 412112008 1 1:49:37 AM 

Lead 220 2.5 mg/Kg 10 4128/2008 8:40:06 AM 

Selenium NO 25 mg/Kg 10 4/21/2008 11:49:37 AM 

·s11ver NO 0.25 mgiKg 4/21/2008 9:40:07 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

Acenaphthene NO 30 mg/Kg 4/1712008 

Acenaphlhylene NO 30 mg/Kg 4/17/2008 

Aniline ND 30 mg/Kg 4/1712008 

Anthracene NO 30 mg/Kg 4117/2008 

Azobenz.ene ND 30 mg/Kg 4/17/200!! 

Benz(11)anthracane ND 30 mg/Kg 4/17/2006 

Bemw(a)pyrene ND 30 mg/Kg 4/17/2008 

BBilzo(b)fluoranlhene ND 30 mg/Kg 4117/2008 

Benzo(g,h,i)perylene NO 75 mg/Kg 4/1712008 

Benzo(k)lluoranlhene ND 30 mg/Kg 4/17/2008 

Benzoic 11cid ND 50 mg/Kg 4/1712008 

Benzyl alcohol NO 30 mg/Kg 4117/2008 

Bis(2-chloroethoxy)methane NO 30 mg/Kg 4117/2008 

9~(2-chloroe\hyl)ether ND 30 mg/Kg 4/1712006 

Bis(2-chloroieopropyl)ether ND 30 mg/Kg 4/1712008 

Bls(2-ethylhexyl)phthalate NO 75 mg!Kg 4/1712008 

4-BromQphenyl phenyl ether ND 30 mg/Kg 4{1712008 

Butyl benzyl phthalate ND 30 mg/Kg 4117/2008 

Carbazole ND 30 mgll<g 4117/2008 

4·Chlo ro-3-methylphenol ND 75 mgt Kg 4/1712008 

4-Chloroan lline ND 75 mg/Kg 4/1712008 ____ .. ---······-- -----
QuaUilers: • Value e~tc~:Cds Maximum Contaminant Levo::l B Analyte dcll:ctcd in the associ atcd Method Blank 

l! Value above quanlitatiun range H Holding times for preparation or analysis exceeded 

Analyte detected bclow quantitation limits MCL Maximum Contaminant Ltvel 

NO 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: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-07 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphth<~lene NO 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether ND 

Ghrysene 31 

Di-n-butyl phthalate NO 

Di-n-octyl phthalate NO 
Dibenz(a,h}anthracene NO 

Dlbenzofuran NO 

1,2-Dichlorobenll:tne NO 
1 ,3-D~chloroberllene NO 

1 ,4-Dichlorobenzene NO 

3,3'-Dicl\lorobenzidine ND 

Diethyl phthalate ND 

Dimethyl phthalate NO 

2,4-0ichloropheno! NO 

2,4-0imethylphenol ND 
4,6-Din~ro-2-methylphenol ND 

2,4-Dinitrophenol ND 

2 ,4-Dinitrotoluene ND 
2 ,6-Di nitrotoluene ND 

Fluoranthene NO 

Fluorene NO 

Hexachlorobenzene ND 

Hexachlorob~.~tadiene NO 

Hexachlorocyclopenladiene ND 

Hexachloroethane NO 

lndeno(1,2,3-cd)pyrene ND 

lsophorone NO 

2-Me!hylnaphthalene 340 

2-Methylphenol NO 
3+4-Methylphe nol ND 

N·Nitrosodi-n-propylamine NO 
N-Nitrosodiphenylam lne ND 
Naphthalene 90 

2-Nltroaniline NO 

3-Nitroaniline ND 

4-Nitroaniline ND 

Nitrobenzene ND 

2-NIIrophenol ND 

4-Nitrophenol ND 

Pentachlorophenol NO 

Phenanthrene 84 

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 

Cli~_nt Sample ID: ./\LI-4-HP 

Collection Date: 4/10/2008 10:50:00 AM 

Date Received: 4/1112008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: JDC 

mg/Kg 4/1712008 

mg/Kg 4/17/2008 

mg/Kg 4/1712008 

mg/Kg 4117/2008 

rng/Kg 4/17/2008 

mg/Kg 4/1712008 

mg/Kg 4117/2008 

mg/Kg 4/17/2008 

mgfKg 4/17/2008 

mgtKg 4117/2008 

mgfKg 4/1712008 

mg/Kg 4/1712008 

mg/Kg 4117/2008 

mg/Kg 4/17/2008 

mg/Kg 4/17/20.08 

mgfKg 4{17/2008 

mg/Kg 4/17/2008 

rng!Kg 4/17/2008 

mg/Kg 4/17/2008 

mg/Kg 4117(2008 

mgiKg 4!17/2008 

mg/Kg 4117/2008 

mg/Kg 4/17/2008 

mgiKg 4/17/2008 

mg/Kg 4/1712008 

mg/Kg 4117/2008 

mg/Kg 4/17/2008 

mg/Kg 4/17/2008 

mg/Kg 4/17/2008 

mg/Kg 4{1712008 

mgiKg 4/1712008 

mgtKg 4/17/2008 

mgfl<g 4117/2008 

mg!Kg 4/1712008 

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 

mgiKg 4/17/2008 

mg/Kg 4/17/2008 

mg/Kg 4/17/2008 

----·---· --~~-· --·-· ···----········-- --·--------·· -~-
Qualifiers: VRiue e1<cecds Maximum Contaminant Level B Analyte detected in the associated Method BIPnk 

E Value above quantitation range ll Holding times for preparation or Malys is exceeded 

A:na!yte detected bele>w qualltitation limi1s MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside t~ccepted 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: ALI-4-HP 

Lab Order: 0804138 Collection Date: 4/10/2008 10:50:00 AM 

ProJect: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0&04138-07 Matrix: SOIL 
---------~- ... -··---··-

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol ND 30 mg/Kg 4/17/2008 

Pyrene ND 30 mg/Kg 4/1712008 

Pyridine ND 75 mg/Kg 411712008 

1,2, 4-Trichlorobenzene NO 30 mg/Kg 4/17/2006 

2.4,5-Tnclllorophenol NO 30 mg/Kg 4{17/2008 

2,4,6-Triohlorophenol ND 30 mg/Kg 4/1712008 

Surr: 2,4,6-Tribromophenol 59.3 35.5-141 %REG 4117/2008 

Surr: 2-Fluorobiphenyl 91.2 30.4-128 %REC 4117/2008 

Surr: 2·Fiuorophenol 94.5 28.1-129 %REC 411712008 

Surr: 4-Terphenyl-d14 43.9 34.15-151 %REC 411712008 

Surr: Nitrobenzene-ciS 88.0 26.5-122 %REC 4117/2008 

Surr: Phenol·d5 75.7 37.6-118 %REC 4117/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene 3.2 0.50 mgfKg 10 4/19/2008 5:24:28 PM 

Tohlene 22 0.50 mg/Kg 10 4/1912008 5:24:28 PM 

Ethyl benzene 11 0.50 mg/Kg 10 4/1912008 5:24:25 PM 

Methyl tert-bu!)ll ether (MTBE) NO 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

1 ,2,4-Trimoltlylbenzene 37 0.50 mt.~/Kg 10 4/19/2008 5:24:28 PM 

1,3,5-Trimethylbeozene 10 0.50 mg/Kg 10 4/1912006 5:24:28 PM 

1 ,2-0ichloroethane (EDC} ND 0.50 mg/Kg 10 4/1912008 5:24:28 PM 

1 ,2-Dibromoethane (EDB) ND 0.50 mgJKg 10 4/1912008 5:24:26 PM 

Naphthalene 21 1.0 mg/Kg 10 4/19/2008 5:24:28 PM 

1-Methylnaphthalene 29 2.0 mgiKg 10 4119/2008 5:24:28 PM 

2-Melhyfnaphthalene 46 2.0 mg/Kg 10 4/19/2000 5:24:28 PM 

Acetone NO 7.5 mg/Kg 10 4/19/2008 5:24:28 PM 

Bromobenzene NO 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

Bromodtchloromethane NO 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

Bromoform NO 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

Bromomethane ND 1.0 mg/Kg 1D 411912008 5:24:28 PM 

2-Butanone ND 5.0 mg/Kg 10 4/19/2008 5:24:28 F>M 

Carbon disulfide ND 5.0 mgtKg 10 4119/2008 5:24:28 PM 

Csrbon tetrachloride NO 1.0 mg/Kg 10 4/1912008 5:24:28 PM 

Chlorobenzene ND 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

Chloroethane NO 1.0 mg/Kg 10 4/19/2008 5:24:28 PM 

Chloroform NO 0.50 mg/Kg 10 4/19/2000 5:24:28 PM 

Chloromethane ND 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

2-Ghlorotoluene NO 0.50 mg/Kg 10 4/1912008 5:24:28 PM 

4-Chlorotoluene NO 0.60 mg/Kg 10 411912008 5:24:28 PM 

cls-1,2-DCE ND 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

cis-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4/19/2008 5:24:28 PM 

1,2-Dibromo.J-chloropropane ND 1.0 mg/Kg 10 4/19/2008 5:24:28 PM 

---····---·· ------
Qualifiers: Value exeeeds Maximum Coutamill&llt Level B Ana\yte detecled in tile associated Method Blank 

E Value above quantitation range !-! Holding times for prep1ration or analysis exceeded 

Analyte detected below quantitation limits MCL Maximum Contami11antl.e"el 

NO Not Detected at the Reporting Limit RL Reporting l..imil 

s Spike rc~o"cry outside accepted recovery lim its 
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Hall Environmental Analysis Laboratory, Inc. Date: 19-Apr-08 

---------------- ----------·-· _ __;_:c· --=-=·~---- ----~--==----. 

CJ,IENT; 

Lab Orden 

Project: 

Western Refining Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

LabiD: 0804138-07 

Analyses 

EPA METHOD 82608: VOLATILES 

Dibromochloromethane 

D.ibromomethane 

1,2-Dichlorobenzene 

1,3-Dlchlorobenzene 

1,4-Dichlorobantene 

Dlchtorodifluoromethane 

1,1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2· Dichloropropane 

1 ,3-Dichloropropa ne 

2,2-Dlchloropropane 

1, 1-Dichloropropene 

Hexachlorobutadiene 

2-Hexanone 

lsopropyll>enzene 

4-lsopropyltoluene 

4-Methyl-2-penta none 

Methylene chloride 

n-Butylbentene 

n-Propylbenzene 

sec-Butylbenzene 

Styrene 

tert-Sutylbenzene 

1, 1,1 ,2-Tetrachloroelhene 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroeth&ne (PCE) 

trans-1,2-DCE 

lrans-1,3-Dichloropropene 

1 ,2,3-TrichlorobEmzene 

1 ,2,4-Trichle~robenzene 

1 , 1.1-T rlchloroethane 

1,1 ,2-T richloroeltlane 

Trichloroethene (TCE) 

Trichtorc>fluoromethane 

1 ,2,3-Trlchloropropane 

Vinyl chloride 

Xylenes, Total 

Surr: 1 ,2-Dichloroe!hana-d4 

Surr: 4-Br~>moiluorobenzane 

Surr. Dibromolluoromethane 

Surr: Toluene-08 

Result 

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

0.84 
ND 
NO 
7.0 

5.9 
1.8 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
ND 

ND 
ND 

NO 
NO 
NO 
ND 

ND 
60 

101 

963 
85.6 

93.8 

Client Sample ID: ALI-4-HP 

Collection Date: 4/l 0/2008 10:50:00 AM 

Date Received: 4/11/2008 

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 

G. 50 
1.0 

0.50 

0.50 

0.50 
1.0 

1.0 
1.0 

5.0 

0.50 

0.50 
5.0 
1.6 

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 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

%REC 

%REC 

%REC 

o/oREC 

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 
4/19/2008 5:24:28 PM 

4/1912006 5:24:28 PM 

4/19{2()06 5:24:28 PM 

.4119/2008 5:24:28 PM 

4/1912008 5:24:28 PM 

4119/2008 5:24:28 PM 

4/19/2()08 5:24:28 PM 

4/19/2006 5:24:28 PM 

4119/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4119/2008 5:24:28 PM 

4119/2008 5:24:28 PM 

4/19/2008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/19/2008 5:24:28 PM 

411912008 5:24:28 PM 

4/19!2()08 5:24:28 PM 

4/19/2008 5:24:28 PM 

4119!2006 5:24:28 PM 

4!19/2008 5:24:28 PM 

4119/2006 5:24:28 PM 

4/1912008 5:24:28 PM 

4/19/2008. 5:24;28 PM 

4/19/2008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/1912006 5:24:28 PM 

4/19/2008 5:24:28 PM 

4!19/2008 5:24:28 PM 

4f19/2008 5:24:28 PM 

411912008 5:24:26 PM 

4!19f2008 5:24:28 PM 

4119/2008 5:24:28 PM 

4/1912008 5:24:28 PM 

4/1912008 5:24:28 PM 

411912008 5:24:28 PM 

4/19121)08 5:24:28 PM 

4/19/2006 5:24:28 PM 

4/19/2008 5:24:26 PM 

4/19/2008 5:24:28 PM 

----------------- ------··------------ --------------------- ----
Qualifiers! Value exoeeds Maximum Contftminant Level 

E Value above qu11ntitation ronge 

Analyte dete(;to0 below quanlitallon limits 

ND Not Det~ctw at the Reporting Limit 

S Spike recovery ou1'3ide accepted recovery limits 

B Analyte detected in the associated Method Blank 

H Holding times for preparation or llll&lys is exceeded 

MCL Maximum Contaminant Level 

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 

LabiD: 0804138-08 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Mot()( Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD8015B: GASOLINE RANGE 

130000 

25000 

0 

Gasoline Range Organics (GRO) 670 

Surr: BFB 112 

EPA METHOD 7471: MERCURY 

Mercury 18 

EPA METHOD 60109: SOIL METALS 

Arsenic 31 

~~m 400 

Cadmium 0.79 

Cllromium 46 

Lead 110 

Selenium NO 

Silver NO 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthene 

Ac:enaph!hylene 

Aniline 

Anthracene 

Azobetlzene 

BetlZ(a);mthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h, l)perylene 

Benzo(K)fluoranthene 

Benzoic acid 

Ber!lyl alcohol 

Bis(2·chloroethoxy)mathene 

Bis{2-chloroelhyl)ether 

Bis(2-chloroisopropyl)ether 

Bls[2-ethylhexyl)phthalate 

4-Bromophenyi phenyl ether 

Butyl benzyl phtha18te 

Carbazote 

4-Chloro-3-malhylphenol 

4-Chloroaniline 

·--··-----------

NO 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
No 
ND 
ND 
NO 
NO 

Qug)ifier&~ Value exceeds Maximum Contaminant Level 

E Value above CjtJantitation r~ngc 

J Analyle detected below quantitation limits 

ND Not Dclccted 111 the Reporting Limit 

S Spike recovery outside !Ccepled recovery limits 

:::-:-:--:-:-:===-=--=·-""·- -----···--····· 
Client Sample ID: AL 1-5-HP 

Collection Date: 4/10/200& 10:20:00 AM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

5000 mg/Kg 

25000 mg/Kg 

61.7-135 S "loREC 

100 

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 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

rng/Kg 

rngn<.g 
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 
mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 

mg/Kg 

mgiKg 

50 

50 

50 

20 

20 

100 

1 

10 

1 
1 

10 
10 

Analyst: SCC 

4/17/2008 3:23:55AM 

411712008 3:23:55 AM 

4/17/2008 3:23:56 AM 

Analyst: NSB 

4/1 S/2008 11 :22:52 PM 

4/18/2008 11:22:52 PM 

Analyst: SNV 

4/18/2008 4:42:27 PM 

Analyst: NMO 

412112008 10:54:58 AM 

4/2112008 11:52:16 AM 

4/2112008 10:54:56 AM 

4/2112008 10:54:58 AM 

4/28/2008 8:44:11 AM 

4/211200811:52:18AM 

4f2112008 10:54:58 AM 

Analyst: JDC 

4/17/2008 

4117/2008 

4/1712008 

4/1712008 

4/1712008 

4/1712008 

4/1712008 

4/17/2008 

411712008 
411712008 

4/17/2008 

4/17/2008 

4117/2008 

4/17/2008 

411712008 

4/17/2008 

4117/2008 

4/17/2008 

4/17/2008 

4/1712008 

4/17/2008 

B Armlytc detected in 1flc associated Method Blank 

H Holding times for preparation or ar1alysis exceeded 

MCL Mwtimum Cont11mina11\ Level 

RL Report in& Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

- - . ·- .. 

CLIENT: 

Lab Order: 

Project: 

LabiD: 

Westcm Refming Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-08 

-==== 
Client Sample ID: ALI-5-HP 

Collection Date: 4/1012008 l0:20:0D AM 

Date Received: 411112008 
Matrix: SOIL 

--·---~·-·-----------· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 827GC: SEMIVOLATILES Analyst: JDC 

2-Chloronaphlhalen& ND 38 mg/Kg 4117/2008 

2·Chlorophenol NO 30 mg!Kg 4/17/2008 

-4-Chlorophenyl phenyl ether ND 30 mg/Kg 4117!2008 

Chrysen~:J ND 30 mg/Kg 4/1712008 

DI-n-butyl phthalate NO 75 mg/Kg 4/1712008 

Oi-n-octyl phthalate ND 30 mg/Kg 4117/2008 

Diben:r(a, h )anthracene ND 30 mg/Kg 4117/2008 

Dlbenzofuran ND 30 mg/Kg 411712008 

1,2-Dichlorobenzena NO 30 mg/Kg 4/1712006 

1,3-0ichlorabenzene ND 30 mg/Kg 4117f2008 

1,4-0ichlorobenzene NO 30 mg/Kg 4/1712008 

3,3 • -Dichlorobanz:ldioe NO 38 mg/Kg 4/17/2008 

Diethyl phthalate NO 30 mg/Kg 4/17/2008 

Dimethyl phthalate ND 30 mg/Kg 4(17/2008 

2,4-Djchiorophenol NO 30 mg/Kg 4/17/2006 

2.4-Dimethytphenol ND 45 mgiKg 4/17/2008 

4,6-Dinitro-2-methylphenol ND 75 mg/Kg 411712008 

2,4-Dinitrophenol NO 75 mg/Kg 4117/2008 

2.4-Dinitrotoluene ND 75 mgfl<g 4117/2006 

2,6-0inltrotoluene ND 75 mg/Kg 411712008 

Fluoranlhene ND 38 mg/Kg 411712008 

Fluorene 47 30 mg/Kg 4/17/2008 

Hexachlorobenzene ND 30 mg/Kg 4/17/2008 

Haxachlorobutadiene ND 30 mg/K.g 4/1712008 

Hexachlorocyc:lopentadlene 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 4(17/2006 

2-Methylnaphthalene 460 38 mg/Kg 4/1712008 

2-Methylphenol NO 75 mg/Kg 4/17/2008 

3+4-Methylphenal 47 30 mg/Kg 4/17/2008 

N-Nitrosad!-n-propylamlne ND 30 mg!Kg 4/17/2008 

N-Nitrosodiphenylamine NO 30 mgtKQ 4117/2008 

Naphthalene 110 30 mg/Kg 4/17/2008 

2-Nitroaniline NO 30 mg/Kg 4/17/2008 

3-Nitroaniline NO 30 mg/Kg 4/17/2008 

4 -Nilroaniline NO 38 mgfKg 4/17/20()8 

Nitrobenzene NO 75 mg/Kg 4/1712008 

2-Nitrophenol NO 30 mgfKg 4117/2008 

4-Nitrophenol ND 30 mg/Kg 4/17/2008 

Pan tach lorophenof ND 50 mgiKg 411712008 

Phenanthrene 130 30 mgiKg 4117/2008 

Quauner~: Y1llue exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

E Value Rbove quantitatic>n range H Holding times for preparation or analysis exceeded 

J Analyte detected below qu11nlitation limits MCL Maximum Contaminant Level 

ND Not Detected 111 the Reporting Limit RL Reporting Limit 

s Spike n:covery 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: AL1·5·HP 

Lab Order: 0804138 Collection Date: 4110/2008 10:20:00 AM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-08 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol NO 30 mgfKg 4/1712008 

Pyrena NO 30 mgiKg 411712008 

Pyridine ND 75 mg/Kg 4/17(20()8 

1,2,4-Trichlorobenzene ND 30 mg/Kg 4/17/2008 

2,4,5-T richloropfleool NO 30 mgiKg 4117/2008 

2,4,6-Trichlorophenol NO 30 mg/Kg 4/17/2008 

Surr: 2,4,6-Tribromophenol 41.4 35.5-141 •A,REC 4/17/20()8 

Surr: 2-Fiuorobiphenyl 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 %REC 4/17/2008 

Surr: NltrobenzerJe-d5 99.8 26.5-122 %REG 4/1712008 

Surr: Phenol-d5 74.0 37 6-118 %REC 4/17/2008 

EPA METHOD 82608; VOLA1'1LES Analyst: BDH 

Benzene 9.0 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

Toluene 48 1.0 mg/Kg 20 4121120[)812:37:00 PM 

Ethyl benzene 15 0.50 mg/Kg 10 4119/2008 6:00:00 PM 

Methyl tert-butyl ether (MTBE) 0.74 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1,2,4-Trimethylbenzene 26 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1 ,3,5-Trimethylbenzen& 7.4 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1,2-0icliloroelhane (EDC) ND 0.50 mg/Kg 10 4/1912008 6:00 00 PM 

1 ,2-Dihromoe1hane (EOB) ND 0.50 mg/Kg 10 4/19/20()8 6:00:00 PM 

Naphthalene 19 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

1-Melhylnaphlhalene 26 2.0 mg/Kg 10 4/1912008 6:00:00 PM 

2-Methylnaphthalene 42 2.0 mg/Kg 10 4/19/2008 8:00:00 PM 

Acetone NO 7.5 mg!Kg 10 4/19/20[)8 6:00:00 PM 

Bromobenzene NO 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

Bromodichloromethane NO 0.50 mg!Kg 10 4/19/2008 6:00:00 PM 

Bromoform ND 0.50 mgiKg 10 4/19/2008 6:00:00 PM 

Bromomelhane NO 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

2-Butanone NO 5.0 mg/Kg 10 4/19/2008 6:00:00 PM 

Carbon disulfide NO 5.0 mg/Kg 10 4/19/2008 6:00:00 PM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4119/2008 6:00:00 PM 

ChlocobenzeM NO 0.50 mg/Kg 10 4/1912006 6:00:00 PM 

Chloroalhane NO 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

Chloroform ND 0.50 mgiKg 10 4/19/2008 6:00:00 PM 

Ch loromelhane ND 0.50 mg/Kg 10 411912006 6:00:00 PM 

2-Chlorotoluene NO 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

4-Ghlorotoluene ND 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

cis-1,2-DCE ND 0.50 mg/Kg 10 4/19/2008 6:00:00 PM. 

cls-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4119/2008 6:00:00 PM 

1 ,2-0ibromo-3-chloroprtlpane NO 1.0 mg/Kg 10 4/19/2008 6:00:00 PM 

_ ..... -·------ ·----
QuRiifiers: Value elCceeds MalCimum Contaminant L~v~l B Analyte detected in the associate!! Method Blank 

E Value 11bove quantitation range H Holding times for preparation or 11nalysis exceeded 

Analyte detected below qusntilation I imits MCL Ma>:imum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reponing Limit 

s Splice recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. DaCe: 29-Apr-08 

. . 

CLIENT: Western Rcfming Southwest, Gallup Client Sample ID: ALl-5-HP 

Lab Order: 0804138 Collec:tion Date: 4/101200810:20:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 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 4/1912008 6:00:00 PM 

Dibromomethane ND 1.0 mgfKg 10 4119/2008 6:00:CO PM 

1 ,2-Dichlorobenzene NO 0.50 mg/Kg 10 411912008 6:00:00 PM 

1 ,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

1 ,4-Dichiorobem:ene ND 0.50 mgfKg 10 411 9/2008 6:00:CO PM 

Dlchlorodifluoromethane NO 0.50 mg/Kg 10 4/19!2008 6:00:00 PM 

1, 1-0ichloroethane ND 1.0 mg/Kg 10 4/19!2008 6:00:00 PM 

1, 1-Dichloroethene NO 0.50 mgfl<g 10 4/1912008 6:00:00 PM 

1 ,2·0ichloropmpane NO 0.50 mg/Kg 10 4/1912008 B:OCI:OO PM 

1 ,3-Dichloropropane ND 0.50 mgiKg 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 4/19/2008 6:00:00 PM 

He)(achlorobutadlene ND 1.0 mgfKg 10 4/1912008 6:00:00 PM 

2-Hexaoone ND 5.0 mg/Kg 10 4/19/2008 6:00:00 PM 

lsopropylbenzene 2.6 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

4-leopropyltoluene 0.90 0.50 mg/Kg 10 4119!2008 6:00:00 PM ; 

4-Methyi-2-pentanona ND 5.0 mg/Kg 10 4/19/2008 6:00:00 PM 

Methylene chloride ND 1.5 mg/Kg 10 4119/2008 6:00:00 PM 

n-Bulylbenzene 4.9 0.50 mg/Kg 10 4/19/2008 6:00:00 PM 

n-Propylbenzene 4.8 0.50 mg/Kg 10 4119/2008 6:00:00 PM 

sac-Butylbenzene 1.9 0.50 mg/Kg 10 4119/2008 8:00:00 PM 

Styrene NO 0.50 mg!Kg 10 4119/2008 5:00:00 PM 

tert-Sutylbenzene ND 0.50 mg/Kg 10 4/1912008 6:00:00 PtJI 

1,1 ,1,2-Tetrachloroethane NO 0.50 mg!Kg 10 411912008 6:00:00 PM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 411912008 6:00:00 PM 

Tetrachloroethene (PCE) NO 0.50 mg!Kg 10 4f1912008 6:00:00 PM 

trans-1 ,2-DCE ND 0.50 mg!Kg 10 411912008 6:00:00 PM 

trans-1 ,3-D ichloropropene NO 0.50 mg/Kg 10 4!19/2008 6:00:00 PM 

1 ,2,3-Trichlorabenzene NO 1.0 mg/Kg 10 4/1 9/2008 8:00:00 PM 

1 ,2,4-Trichlorobenzene NO 0.50 mg/Kg 10 411912008 6:00:00 PM 

1,1 ,!·Trichloroethane ND 0.50 mgiKg 10 4119/2008 6:00:00 PM 

1, 1,2-Trichle~roethane NO 0.50 mg/Kg 10 4119/2008 6:00:00 PM 

Trichloroethene (TCE) ND 0.50 mgiKg 10 4119/2008 6:00:00 PM 

Trichlorofluorometha ne ND 0.50 mg/Kg 10 4/1912008 6:00:00 PM 

1,2,3-Trichioropropane NO 1.0 mg/Kg 10 4/1912008 6:00:00 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/1 !'M2008 6:00:00 PM 

Xylanes, Total 81 1.0 mg/Kg 10 411912008 6:00:00 PM 

Surr: 1 ,2-Dicllloroethane-<14 97.9 68.7·122 %REC 10 4/19/2008 6:00:00 PM 

Surr: 4-Bromoflu()robenzene 10'1 79.3-126 %REC 20 4/21/2008 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 %REC 10 4/19/2008 6:00:00 PM 

---------· -·--------·· ----~---- --------
Qualifiers: Value exceeds Maximum Contaminant Level B Anulyte det~ted In ll•e associated Method Blank 

E Value a\HJve quantitation range H Holding lime5 for preparation or 11nalysis e,;ceeded 

Analytc detected below quantit~tion limits MCL Maximum Contaminant uvel 

ND Not Dctc:cted at the Reporting l-imit RL Repm1ing Limit 

s Spike recovery outside accepted recovery limils 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Wcstem Refining Southwest. Gallup Client Sample ID: AL1-1-SS 

Lab Order: 0804138 Collection Date: 4/10/2008 5:10:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-09 Matrix: SOIL 

Analyses ResuJt PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SCC 

Diesel Renge Organics (ORO) 71000 5000 mgfKg 50 4/1712008 3:57:41 AM 

Motor Oil Range Organics (MRO) NO 25000 mgfKg 50 4/17f2008 3:57:41 AM 

Surr: DNOP 0 61.7-135 s %REC 50 4117/2008 3:57:41 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gas()llne Range Organics (GRO) 300 250 mg/Kg 50 4/17121)08 2:36:15 PM 

Surr: BFB 109 84-138 %REC 50 4!1712008 2:36:15 PM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 19 3.3 mQIKg 100 4/1612008 4:44:01 PM 

EPA METHOD 60108: SOIL METALS Analyst NMO 

Arsenic 29 2.5 mg/Kg 412112008 10:57:35 AM 

Barium 140 1.0 mg/Kg 10 4/2112008 11:55:01 AM 

Cadmium 0.64 0.10 mg/Kg 1 4/2112008 10:57:35 AM 

Chro,mium 44 0.30 mg/Kg 41211200810:57:35 AM 

Lead 23 0.25 mg/Kg 4128120()8 6:14:15 AM 

Selenium NO 25 mg/Kg 10 4/21/200811:55:()1 AM 

Silver NO 0.25 mg/Kg 4121/2008 10:57:35 AM 

EPA METHOD 827DC: SEMNOLATILES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 4!171201)8 

Acanaphlhylene ND 30 mg/Kg 4{1712008 

Anlfine NO 30 mg/Kg 4/1712008 

Anthracene NO 30 mg/Kg 4/17/2008 

Azobenzene NO 30 mgiKg 411712008 

Benz(a)anthracene NO 30 mgiKg 4/1712008 

Benzo(a)pyrene ND 30 mgiKg 4117/2008 

Benzo(b)fluoranthane NO 30 mg/Kg 4/17/2008 

Benzo(g,h,i)perylene NO 75 mg/Kg 4/1712008 

Benzo{k)fluoranthena ND 30 mg/Kg 4/17/2008 

Benzoic acid NO 51) mg/Kg 4/1712008 

Benzyl alcohol NO 30 mg/Kg 4/17/2008 

Bis{2-chloroelhoxy)methane ND 30 mg/Kg 4/17/2008 

Bis(2-chloroethyl)ether ND 30 mg/Kg 411712008 

Bls(2-chloroisopropyl)ether ND 30 mg/Kg 4117/2008 

Bis(2-ethylhexyl)phthalate NO 75 mg/Kg 4/17/20[)8 

4-Bromophenyl phenyl ether ND 30 mgJKg 4/1712008 

Butyl benzyl phthalate NO 30 mg/Kg 4/17/2008 

Carbazole NO 30 mgiKg 4/1712006 

4-Chloro-3-methylphenol NO 75 mg/Kg 4/1712008 

4-Chioroaniline ND 75 mg/Kg 4/171:2008 

--~--------· 
.. --------~ 

_,, .. _____ 
Quallflen: Value exe<:eds Maximulll Contaminant Level B Analyte detected in the associated Method Blank 

E Valuv above !Juantitation ranse H Holding times for preparation or analysis excccd~d 

Analyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected 111 the Reporting Umit RL Reporting Lilllil 

s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc . Pate: 29-Apr-08 

··---·-· ... ·- -··-----~ 

-----··· 
CLIENT: Western Refining Southwest, Gallup Client Sample 1[): ALl-I-SS 

Lab Order: 0804138 Collection Date: 4/10/2008 5:10:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/! 1/2008 

Lab ID: 0804138-09 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol 34 30 mg/Kg 4/17/2008 

Pyrene NO 30 mg/Kg 4/17/2008 

Pyricllne ND 7~ mg/Kg 4/1712008 

1 ,2,4-Trichlorobenzene ND 30 mg/Kg 4/1712008 

2,4,5-Trichlorophenol NO 30 mg/Kg 4/1712008 

2,4,6-TrJchlorophenol NO 30 mgiKg 4/17/2008 

Surr. 2,4,6-Tribromophenol 70.3 35.5-141 %REC 4/1712008 

Surr: 2-Fiuorobiphenyl 98.8 30.4-128 %REC 4/17/2008 

Surr: 2-Fiuorophenol 95.0 28.1-129 '..I.REC 4/17/2008 

Surr; 4-Terpheny1-d14 56.3 34.6-151 %REC 4/1712008 

Surr: Nltrobenzene-d5 84.8 26.5-122 %REC 411712008 

Surr: Phenol-d5 72.8 :n.s-11s %REC 4/17/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene 3.6 0.50 mg/Kg 10 4/19/2008 6;35: 13 PM 

Toluene 17 0.50 mgtKg 10 4/1912006 6:35:13 PM 

Ethylbenzene 4.3 0.50 mg/Kg 1{) 4/19/2008 6:35:13 PM 

Methyl tert-butyt ether (MTBE) ND 0.50 mg/Kg 10 4/19/2005 6:35: 13 PM 

1 ,2,4-irimethylbenzene 11 0.50 mg/Kg 10 4/19/2008 6:35:13 PM 

1 ,3,5-irimethylbenzene 2.7 0.50 mg/Kg 10 4/19/2008 6:35;13 PM 

1 ,2-Dichloroetnane (EDC) NO 0.50 mg/Kg 10 4/19/2008 6:35:13 PM 

1 ,2·Dibromoethane (EOB) NO 0.50 mo/Kg 10 4/19/2008 6;35:13 PM 

Naphthalene 10 1.0 mgfKg 10 4/19/2008 6:35;13 PM 

1-Methylnaph!halene 13 20 mg/Kg 10 4/19/20086:35:13 PM 

2-Methylnaphthalene 21 2.0 mg!Kg 10 4/1912008 6:35;13 PM 

Acetone ND 7.5 mg/Kg 10 4/19/2008 6:35:13 PM 

Bromobenzene NO 0.50 mg/Kg 10 4/lll/2008 6:35:13 PM 

Bromod lchlorometha ne ND 0.50 mg/Kg 10 411912008 6;3~: 13 PM 

Bromoform NO 0.50 mg/Kg 10 4/19/2008 6:35;13 PM 

Bromomethene ND 1.0 mg/Kg 10 4/1912008 6;35:1:3 PM 

2-Butanone NO 5.0 mg/Kg 10 411912008 6:35:13 PM 

Cart>on dl$Ulfide ND 5.0 mg/Kg 10 4119J2008 6:35:13 PM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4119/2008 6:35;13 PM 

Chtorobenzaoe NO 0.50 mgiKg 10 4!19/2008 6:35:13 PM 

Chloroethane NO 1.0 mg/Kg 10 4/19/2008 6:35:13 PM 

Chloroform NO 0.50 mgiKg 10 4/19/2008 6:35:13 PM 

Chloromethane NO 0.50 mgiKg 10 4!19/2008 6:35:13 PM 

2-Chlorotoluene ND 050 mg!Kg 10 4!19/2008 6:35:13 PM 

4-Chlomtoluene ND 0.50 mg/Kg 10 4/1912008 6:35:13 PM 

cls-1 ,2·DCE NO 0.50 mg/Kg 10 4119/2008 6:35:13 PM 

cis-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/19!2008 8:35:13 PM 

1 ,2-Dibromo-3-chloropropane NO 1.0 mg/Kg 10 4/19/2008 6:35:13 PM 

···--·-··-· ....... ---··· 
Qualifiers: Velue eKceeds Maximum Contaminant Level l:l Analyte detected in the IISSOI)iated Method Blank 

E Value above quantilation range H Holding times for preparati011 or analysis exceeded 

J Analyte detected below quantita1ion limits MCL Maximum Contaminnnt Level 

ND Nol Detected at the: Reporting Limit Rl.. Reporting Limit 

s Spike recovery outside accepted recovery lim ib 
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Hall Environmental Analysis Laboratoryt Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-09 

Analyses 

EPA METHOD B260B: VOLATILES 

Dlbromoch loramelhane 

Dibromomethane 

1 ,2-Dichlorobenze~e 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

DichiOfadifluoromethane 

1,1-Dichloroethane 

i , 1-Dichloroethene 

1 ,2-0ichloropropane 

1,3-Dichloropropene 

2,2-Dichloropropane 

1, 1-Dichloroprope ne 

Hellachlorobutadiene 

2-Hexanone 

lsopropylbenzene 

4-lsopropyllolvene 

4-Metllyl-2-pentanone 

Methylene chloride 

n-Butylbe nzeno 

n-Propylbenzene 

sec-Butylben:r;ene 

Styrene 

tert-Butylbenzene 

1,1, 1 ,2-Tetrachloroethane 

1,1 ,2,2-Tetrach\orosthane 

Tetfachloroethene (PCE) 

lrans-1,2-DCE 

tranti-1 ,3-Dichloropropene 

1 ,2,3· Trichlorobenzene 

1. 2,4-Trichloroben:z:ene 

1,1, 1· Trichloroethane 

1,1 ,2-Trichloroethane 

Trlchloroethene (TCE) 

Trichlorofluoromethane 

1 ,2.3-Trichloropropane 

Vinyl chloride 

Xylenel!, Total 

Surr: 1 ,2-0ichloroethane-d4 

Surr: 4-BromofluoiObenzene 

Surr: Dibrornofluoromethane 

Surr: Toluene-dB 

Result 

ND 
ND 

NO 
NO 
ND 

NO 
NO 
NO 
NO 
ND 

ND 

NO 
ND 
NO 

0.64 

ND 

NO 

ND 

0.65 

1.4 

ND 

NO 
NO 
NO 
ND 
ND 

ND 

NO 
NO 
NO 
NO 
NO 
ND 

ND 
ND 
ND 

27 

94.3 

91.3 

97.5 

98.8 

---···---------·· -·-----
Qualifiers: * Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

Analytc d~tected below quantitation limits 

ND Not Detected at the Reporting Umil 

==============~== 
Client Sample ID: ALl· i-SS 

Collection Date: 4/10/2008 5:10:00 PM 

Date Received: 4/11/2008 

Matrix.: SOIL 

-------------·-----·-. 
PQL Qual Units DF Date Analyzed 

0.50 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 
1() 

Analyst: BDH 

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 

411912008 6:35:13 PM 

4/1912008 6:35:13 PM 

411912008 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 

411912008 6:35:13 PM 

4/1912008 6:35:13 PM 
4/19/2008 6:35:13 PM 

4/19/2008 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 

4119/2008 6:35:13 PM 
4/19/2006 6:35:13 PM 

4119/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 
4/19/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/19/2008 (3:35:13 PM 

4/1912008 6:35:13 PM 

411912008 6:35:13 PM 

4/1912008 6:35:13 PM 

411912008 6:35:13 PM 

4119/2008 6:35:13 PM 

4/19/2006 6:35:13 PM 

4!19/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/19/2008 6:35:13 PM 

4/1912008 6:35:13 PM 

4/19/2008 6:35:13 PM 

1.0 

0.60 

0.50 

0.50 
0.50 

1 C) 

0.50 
0.50 

0.50 
1.0 

1.0 

1.0 

5.0 

0.50 

0.6() 

5.0 

1.5 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

lJ.50 

0.50 
0.50 

1.0 

0.50 

0.50 

0.50 

0.5Q 

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 

mgll<g 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 
mgiKg 

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 

rng/Kg 

mg!Kg 

mg!Kg 

o/oREC 
%R!;:C 
%REC 

%REC 

10 
10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

B Analyte detected in til~ associated Method Blank 

H Holding times for p1epara!ion or anaiysis exceeded 

MCL Maximum Contsminantl..evel 

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: ALI-2-SS 

Lab Order: 0804138 Collection Date: 4/10/2008 5:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-10 Matrix: sorL 

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 4/17/20084:31·31 AM 

Motar Oil Range Organics (MRO) 25000 25000 mg/Kg 50 4117/2008 4:31:31 AM 

Surr; DNOP 0 61.7-135 S· %REC 50 411712008 4:31:31 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) 560 250 mg/Kg 50 4117/2008 3:06:28 PM 

Surr: BFB 115 84-136 %REC 50 4/17/2006 3:06:28 PM 

EPA METHOD 7471: MERCURY Analyst SNV 

M~Jrcury 11 3.3 mg/Kg 100 4118/2008 4:53:58 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 11 2.5 mg/Kg 4/21/2008 11 :01 :58 AM 

Barium 190 1.0 mgiKg 10 4/211200812:06:58 PM 

Cadmium 0.69 0.10 mg/Kg 4/21/2008 11:01:58 AM 

Chromium 19 0.30 mg/Kg 4121/2008 11:01:55 AM 

lead 79 2.5 mg/Kg 10 4128/2006 8:46:35 AM 

Selenium NO 25 mg/Kg 10 4/211200612:06:58 PM 

Silver ND 0.25 mg/Kg 1 41211200811:01:58 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 411712008 

Acenaphthylene NO 30 mg!Kg 4117/2008 

Aniline NO 30 mgfKg 4117/2008 

Anthracene NO 30 mg/Kg 411712006 

Azobenzene NO 30 mg/Kg 4/17/2008 

Benz(a)anthracene ND 30 mgll<g 4/1712008 

Benzo(a)pyrene NO 30 mgiKg 4117/2008 

Benzo(b)fluoranthene ND 30 mg/Kg 4/17/2008 

Benzo(g, h,i)pe rylene NO 75 mgiKg 4/1712008 

6enzo{k)fluoranthe ne ND 30 mg/Kg 4/17/2008 

Banzoic acid ND 50 mg/Kg 4/17/2006 

Benzyl alcohol NO 30 mg/Kg 4/1712006 

Bis(2-chloroethoxy)methane NO 30 mg/Kg 4117/2008 

Bis(2-chloroethyl)ether ND 30 mg/Kg 4/17!2008 

Brs(2-chloroisopropyl)etller ND 30 mgiKg 4/17/2008 

Bls(2-ethylhexyl)phthalate ND 75 mg/Kg 4/1712008 

4-Bromophenyl phanyl ether NO 30 mg/Kg 4/1712008 

Butyl benzyl phthalate NO 30 mg/Kg 4/17/2008 

Carbazole NO 30 mg!Kg 4/17/2008 

4·Chloro-3-methylpheno! NO 75 mg/Kg 4/1712008 

-4-ChloroaniMne NO 75 mg!Kg 4/1712008 

------·--·-·----· ·-----·--·---------- ----··---· 
Qualifier~: Value exceeds Maximum Contaminant Level 13 Analyte detected in the associawd Metoou Bl>!nk 

E Vah~t obove Q118ntitat~on range H Holding time.~ for preparation or analysis exceeded 

J Ana\ytc detected below quanlitation limits MCL Maximum Contamin~nt Level 

N D Not Detected at the Reporting Limit 

S Spike recovery oulside accepted recovery limits 

RL Reporting Limit 
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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 

0804138-10 

·- ----------------·- -- -·----------

Client Sample ID: AL 1-2-SS 

Collection Date: 411012008 5:25:00 PM 

Date Received: 4/ll/l008 
Matrix: SOIL 

·--------------------
Analyses Result PQL Qual Units 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene NO 38 mg/Kg 

2-Chlcrophenol ND 30 mg/Kg 

4-Ghlorophsnyl phenyl ether ND ~o mg/Kg 

Chrysene ND 30 mg/Kg 

Di·n-l:>utyl phthalate NO 75 mg/Kg 

Di-n-octyl phthalate NO 30 mg/Kg 

Dibenz(a,h)anthracene ND 30 mg!Kg 

Dibenzofuran NO 30 mg/Kg 

1 ,2-Dichlorobenlene NO 30 mg/Kg 

1 ,3-0ichlorobenzene NO 30 mg!Kg 

1 ,4-Dichtorobenzene NO 30 mg/Kg 

3,3"-Dichlorobenzlellne NO 38 mg/Kg 

Dlethyl phthalate ND 30 mg/Kg 

Dimethyl phthalate ND 30 mg/Kg 

2,4-Dichlorophenol NO 30 mg/Kg 

2 .4-Dimethylphenol NO 45 mg/Kg 

4,6-0ini!ro-2-methylphenol Nl) 75 mg/Kg 

2,4-Dinitrophenol ND 75 mg!Kg 

2,4-Dinitrotolusna NO 75 mg!Kg 

2,6-Din~rotoluene NO 75 mg/Kg 

F!uoranthene NO 38 mgfKg 

~~oo ro 30 mg/Kg 

Hexach!orabenzene NO 30 mg/Kg 

Hexachlorobutadiene ND 30 mg/Kg 

Hexachtorocyclopentadlene ND 30 m!:J/Kg 

Hexachloroethane ND 30 mg!Kg 

lndeno(1,2,3-cd)pyrene NO 38 mg/Kg 

l~ophor()ne ND 75 mg/Kg 

2-Methylnaphthalene 4SO 38 mg/Kg 

2-Methylphenol ND 75 mg!Kg 

3+4-Methylphenol 42 30 mg/Kg 

N·Nilrosodl-n-propylamine ND 30 mg/Kg 

N-Nitrosodiphenylamine ND 30 mg/Kg 

Naphthalene 79 30 mgfKg 

2-NIIroaniline NO 30 mg/Kg 

3-Nilroaniline ND 30 mg/Kg 

4-Nilroanlline ND 38 mg/Kg 

Nitrobem:ene NO 75 mg/Kg 

2-NitrophenoJ NO 30 mg/Kg 

4-Nitrophenol ND 30 mg/Kg 

Pentachlorophenol ND 50 mg/Kg 

Phenanthrene 210 30 mg/Kg 

DF Date Analyzed 

Analyst: JDC 
4/17/2008 

4/17/2008 

4/17/2008 
4/17/2008 

4/1712008 

4/1712008 

411712008 

4!17/2008 

4117/2008 
4117/2008 
4/17/2008 

4/17/2008 

4/17/2006 

4/17/2008 

4/17/2008 
4/17/2008 

4/1712008 

4/1712008 

4/17/2008 

4/17/2008 
4117/2008 
4/17/2008 
4/1712008 
4117/2008 

4/1712008 
4/1712008 

4/1712008 
4117/2008 

4/1712008 
4/1712008 
411712008 

4/17{2000 

4f17f2008 
4117/2008 

411712008 
4/1712008 

4f17f2008 

4/17/2008 
4!17/2008 

4/1712008 
4!17(2008 

4/17{2008 

-------------------·-- ---
Qualifiers: Value exceeds Maximum Co11tarninnnt Level 

E Vnlue ~bove quantitatton range 

1 Anal}1e detected below quuntilation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Anal}1e detected in the; associated Method Blunk 

H Holding limes for preparation or analysi& exceed~ 

MCL Maximum Contamin~nt Level 

RL Rer)orting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 
-·---····--·· ___ ., ----·-~----·--· -· ___ ......... 

CLIENT: Western Refining Southwest, Gallup Client Sample ID: ALI-2-SS 

Lab Order: 0804138 Collection Date; 4/10/2008 5:25:00 PM 

Pmject: Evaporation Pond/Aeration Lagoon Date Received: 4/JtnOOB 

Lab ID: 0804138-10 Matrix.: SOIL 
------ --------· 
Analyses Reault PQL Qual Units DF Date Analy:r.ed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol 35 30 mgiKg 4/17/2008 

Pyrena 39 30 mg/Kg 4/H/2008 

Pyridine NO 75 mg/Kg 4117/2008 

1 ,2,4-Trichlorobenzene NO 30 mg/Kg 4/17/2008 

2,<1,5-Trichlorophenol NO 30 mg!Kg 4/17(2008 

2,<1,6-Trichlorophenol NO 30 mg/Kg 4f17/2008 

Surr: 2,4,6-Tribromophenol 39.2 35.5-141 %REC 4/17/2008 

Surr: 2-Fiuorobiphenyl 38.1 30.4-128 %REG 4117/2008 

Surr: 2-Fiuorophenol 90.6 28.1-129 %REC 4/17/2008 

Surr: 4-Terphenyl-d14 38.1 34.6-151 %REG 4/1712008 

Surr: Nitrobenzene-d5 91.2 26.5-122 %REC 4/17/2008 

Surr: Phe nol-d5 71.3 37.6-118 o/oREC 411712008 

EPA METHOD 82601'1; VOLATILES Analyst: BDH 

Benzene 5.1 0.50 mg/Kg 10 4119/21>08 7:10:34 PM 

Tolyeno 32 0.50 mg/Kg 10 4/1.9/2008 7:10:34 PM 

Ethylbenzene 10 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Methyllert-butyl elher (MTBE) 1.1 0.50 mg!Kg 10 4/19/2008 7~10:34 PM 

1,2,4-Trimethylbe nzene 26 0.50 mg/Kg 10 411912008 7:10;34 PM 

1,3,5-Trlmethylbenzene 6.7 0.50 mgtKg 10 4119/2008 7:10:34 PM 

1,2-0ichloroethene (EOC) ND 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

1 ,2-Dibromoethane (EOB) ND 0.50 mgiKg 10 411912008 7:10:34 PM 

Naphthalene 19 1.0 mg/Kg 10 4/1912008 7:10:34 PM 

1-Melhylnaphthalene 42 2.0 mgiKg 10 4/1912008 7:10:34 PM 

2-Methylnaphthalene 44 4.0 mp/Kg 20 4/21/20081:12:46 PM 

Acetone ND 7.5 mg/Kg 10 4119/2008 7:10:34 PM 

Bromobenzene NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Bromodichlorome!han9 ND 050 mg/Kg 10 4/19/2008 7:10:34 PM 

Bromofonn NO 0.50 mgll<g 10 4/19/200B 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 4/19/2008 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 4/19/2008 7:10:34 PM 

Chlorobenzene ND 0.50 mgiKg 10 4/1912008 7:10:34 PM 

Chloro~;~thane ND 1.0 mg/Kg 10 4/1912008 7:10:34 PM 

Chloroform ND 0.50 mg/Kg 10 4/19/ZOOB 7:10:34 PM 

Chloromethane ND 0.50 mgiKg 10 4/19/2008 7:10:34 PM 

2-Chlorotoluene NO 0.50 mgiKg 10 4/19/2008 7:10:34 PM 

4-Ch lorotoluena ND 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

cis-1,2-DCE NO 0.50 mg!Kg 10 4119/2006 7:10 34 PM 

cls-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4119/2006 7:10:34 PM 

1 ,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4119/2008 7:10:34 PM 

Quanneu: .. Value e:c:ceeds Maximum Contaminant Level B An!lyte detected in the associated Method Blank 

E Value abovequanlilfllion range j[ Holding times for preparRiion or Rnalysis exceeded 

J Allalyte detected below quantitation limits MCL MIIXimum ContRminant Level 

ND Not Dcl~ted Ill the Reporting Limit RL Reporting Umit 

s Spike retovery out5idc accepted rec<:~very limits 
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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: 4/10/2008 5:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411112008 

Lab ID: 0804138-10 Matri~~:: SorL 
_________ ., ·----··· 
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

DibromochloromBI:hane NO 0.50 mg/Kg 10 4119/2008 7: 10:34 PM 

Dibromomethane NO 1.0 mg/Kg 10 411912008 7:10:34 PM 

1,2-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

1,3-Dichtorobenzene NO 0.50 mg/Kg 10 4119/2008 7:10:34 PM 

1 ,4-Dichlorabenzene NO 0.50 mg/Kg 10 4/19/2008 7:1(}:34 PM 

Oichlorodifluoromethane ND 0.50 m!}IKg 10 4/19/2008 7:10:34 PM 

1 , 1-Dichloroetha ne ND 1.0 mg/Kg 10 4/1912008 7:10:34 PM 

1,1-Dichloroethene ND 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

1,2-0ichlorof)ropane ND 0.50 m~IKg 10 4/19/2008 7:10:34 PM 

1.3-Dichloropropane ND 0.50 mgiKg 10 4/19/2008 7:10:34 PM 

2,2-Dich loropropane ND 1.0 mg/Kg 10 4119/2008 7:10:34 PM 

1 , 1-Dichloropropene ND 1.0 mg/Kg 10 4/19/2008 7:10;34 PM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4/19/2006 7:10:34 PM 

2-He)(anone ND 5.0 mg/Kg 10 4119/2008 7:10:34 PM 

lsopropylbenzene 1.8 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

4-lsopropyltolue ne 1.0 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

4-Methyl-2-pentanone NO 5.0 mg/Kg 10 4/19/2008 7:10:34 PM 

Methylene chi<Hide ND 1.5 mg/Kg 10 4f19f2008 7:10:34 PM 

n·Butylbenzene 2.6 0.50 mgt Kg 10 4/19/2008 7:10:34 PM 

n-Propylbenzene 4.7 0.50 mgJKg 10 4/1912008 7:10:34 PM 

sec-Butylbenzelle 1.9 0.50 mg/Kg 10 4/1912008 7:10:34 PM 

Styrene NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

tert-Butylbenzene ND 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

1,1,1,2-Tetrachtoroethane NO 0.50 mg/Kg 10 4/1912(108 7:10:34 PM 

1,1,2,2-Telrachloroethane NO 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 4/1912006 7:10:34 PM 

trans·1.2·DCE ND 0.50 mg/Kg 10 4/19/2006 7:10:34 PM 

tra!1s-1,3-Dichloroprop&ne NO 0.50 mg/Kg 10 411912008 7:10:34 PM 

1,2,3·Trichlorobenzene ND 1.0 mg/Kg 10 4/19/2008 7:10:34 PM 

1 ,2,4-Triohlorobenzene ND 0.50 mg/Kg 10 4/19f2008 7;10:34 PM 

1,1.1-Trlchloroethane ND 0.50 mg/Kg 10 4/19/2008 7:10:34 PM 

1, 1,2-Trichloroethane ND 0.50 mg/Kg 10 4/1912006 7:10:34 PM 

Trichloroelhene {TCE) ND 0.50 mg/Kg 10 4/1912006 7:10:34 PM 

T r~chlorofluoromethane ND 0.50 mGIKg 10 4119/2008 7:10:34 PM 

1 ,2,3-Trichloropropane NO 1.0 mg/Kg 10 4/19/2008 7:10:34 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4!19/2006 7:10:34 PM 

Xylenes, Total 56 1.0 mofKg 10 4/19/2008 7:10:34 PM 

Surr: 1 ,2-Dichloroothane·d4 96.3 68.7-122 %REC 10 411912008 7:10:34 PM 

Surr: 4-Bromofluorobenzene 91.8 79.3-126 %REC 10 4/19/2008 7:10:34 PM 

Surr: Dibromolluoromethane 99.9 64.4-119 %REC 10 4/19/2008 7:10:34 PM 

Surr: Toluene-dB 92.2 86.5-121 %REC 10 4/1912008 7:10:34 PM 

•• -·---.. ------~-~r- -· ---·-·-- ----· 

Qusllfler.~: Value exceeds Maximum Contaminant Level B Ana lyle deleeted in the as5oclated Method Blank 

E Value above quantltation rauge H Holdillg times for pn:paration or analysis exceeded 

Analyte detected below quantltetion limits MCL Meltimum Contaminant Level 

ND Not Detected at the Repnrting Limit RL Reporting Limit 

s Spike recovery outside ac(:Cpted 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 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 54000 

Motor Oil Range Organics (MRO) ND 

Surr: DNOP 0 

EPA METHOD 80158: GASOLINE RANGE 

Gasoline Rang11 Organics (GRO) 170 

Surr:BFB 112 

EPA METHOD 7471: MERCURY 

Mercury 7.0 

EPA METHOD 60108: SOIL METALS 

Arsenic 12 

Barium 210 

Cadmium 0.16 

Chfomium 16 

Lead 25 

Selenium ND 

Silv~r NO 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthene NO 

Acenaphthyle ne ND 

Aniline ND 

Anthracene NO 

Az.obenzene ND 

Benz(a)anthracene NO 

Benzo(~)pyrene NO 
Benzo(b)fl uo ranthene ND 

Benzo{g,h,l)perylene ND 
811nzo(k)flu oranthene ND 
Benzoic acid ND 

Benzyl alcohol NO 

Bis{2-chloroethoxy)methane NO 
Bis(2-chloro&thyl)ether NO 

Bis(2-chloroisopropyl)ether ND 

Bls(2-athylhexyl)phthalate ND 

4-Bromophenyl phenyl ether ND 

Butyl benzy1 phthalate ND 

Carbazole ND 

4-Chloro-3-methylphenol ND 

4-Chloroaniline ND 

PQL 

5000 

25000 

61.7-135 

100 
84-138 

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 

- .. ----·-···---·~·-- ----·----------·- --
Quanners: Value exceeds Maximum ContaminRnl Level 

E: Value above quantitation range 

Analyte detecled below qnantitation limits 

ND Not Detected Ill the Reporting Limit 

s Spike recovery outside accepted recovery limitS 

..... ::::, ======== 
Client Sample ID: ALl-3-SS 

Collection Date: 4/10/2008 5:35:00 PM 

Date Received: 4/11/2008 

Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: SCC 

mg/Kg 50 4/17/2008 6:46:15 AM 

mg/Kg 50 4/17/2008 6:46:15 AM 

s o/oREC 50 411712008 6:46:15 AM 

Analyst: NSB 

mg/Kg 20 4/181200811:53:01 PM 

%REC 20 4/18/2008 11:53:01 PM 

Analyst: SNV 

mgiKg 100 4!18f200B 4:55:33 PM 

Analyst: NMO 

mg/Kg 1 4/21 12008 11 :04:36 AM 

mg/Kg 10 4/21/2006 12:11:18 PM 

mg/Kg 4121/2008 11:04::36 AM 

mg/Kg 4/21/2008 11:04:36 AM 

mg/Kg 4/28/2006 8:19:16 AM 

mg/Kg 10 4(21/2008 12:11 :18 PM 

mg/Kg 1 4/21!2006 11 :04:36 AM 

Analyst: JDC 

mg/Kg 411812008 

mg/Kg 4/18/2008 

mg/Kg 4118/2006 

mg/Kg 4118/2008 

mg/Kg 4118/2008 

mg/Kg 4/16/2008 

mg/Kg 4/18/2006 

mgiKg 4116/20()8 

mgtKg 4/1812008 

mg/Kg 4/18/2008 

mg/Kg 4/18/2008 

mg/Kg 4118/2008 

mg/Kg 4/16/2006 

mg/Kg 4/16/2008 

mg/Kg 4118/2008 

mg/Kg 4118/2008 

mg/Kg 4118/2006 

mg/Kg 4118/2008 

mg/Kg 4/18/2008 

mg/Kg 4/18/2008 

mg/Kg 4/18/2008 

u Analyte detected in the associHted Method Blank 

H Holding times for preparation or analysis CKceederl 

MCL 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 ID: ALl-3-SS 

Lab Order: 0804138 Collection Date: 4/1 0/200& 5:35:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-11 Matrix: SOIL 
---··-···· ---~~~-·-· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst JOC 

2-Chlororlaphthalene ND 38 mg/Kg 4/1812006 

2-Chloropl\enol ND 30 mg/Kg 411812008 

4-Chlorophenyl phenyl ether ND 30 mg/Kg 411812008 

Chrysene NO 30 mg/Kg 4/18/2008 

Di-n-butyl phthalate ND 75 mg/Kg 4118/2008 

Dl-n-t:~ctyl phthalate ND 30 mg!Kg 4/18/2008 

Dibenz{a,h)anthracene ND 30 mg/Kg ~11612008 

Dibenzofuran NO 30 mg/Kg 4116f20DB 

1 ,2-Dich!orobenzene NO 30 m(I/Kg 4/1812008 

1 ,3-Dichloro!X:ntene NO 3() mg/Kg 4/18/2008 

1 ,4-0ichlorobenzene NO 30 mg/Kg 4/18/2008 

3, 3 · -Oichlorobe nzldlne ND 38 mg/Kg 4118/2008 

Diethyl phthalate ND 30 mg/Kg 4/18/2008 

Dimethyl phthalate NO 30 mg/Kg 4/18/2008 

2,4-Dichlorophenol ND 30 mg/Kg 4118/2008 

2,4-Dimethylphenol ND 45 mg!Kg 4/1812008 

4,6:Dinitro-2-methylphenol ND 75 mg/Kg 4(1812008 

2,4-Dinltrophenol ND 75 mg/Kg 4118/2008 

2,4-Dinitrotoluene ND 75 mg/Kg 4116/2008 

2,6-Dinitrotoluene NO 75 mg/Kg 411812008 

Fluoranthene NO 38 mg/Kg 4/18/2008 

Fluorene 36 30 mg/Kg 4/1812008 

Hexachtorobenzene ND 30 mg/Kg 4118/2008 

HeKachlorobutadiene ND 30 mg/Kg 4118/2008 

Hexachlonocyclopentadiene ND 30 mg/Kg 411612008 

HeKactllonoethane NO 30 mg/Kg 4/18/2008 

lndeno(1 ,2,3-cd)pyrene ND 38 mgfl<g 4/18/2008 

lsophorone ND 75 mgfKg 4118/2008 

2-Methylnaphthalena 200 38 mg/Kg 4118/2008 

2-Methylphenol ND 75 mgfKg 4118/2008 

31-4-Met h yl ptlanol NO 30 mg/Kg 4/1812008 

N-Nitrosocll-n-propytamino NO 30 mgiKg 411812008 

N-Nitrosodiphenylamine ND 30 mgfKg 4/18/2008 

Naphthalene 41 30 mgff<g 4/18/2()08 

2-Nilroaniline NO 30 mg/Kg 4/1812008 

3-Nitroanlline ND 30 mg/Kg 4/1812008 

4-Nitroanitine ND 3B mg/Kg 4/11312008 

Nllrobantane NO 75 mg/Kg 4/1812008 

2-Nitrophenol ND 30 mg/Kg 4/1812008 

4-Nitrophenol ND 30 mg/Kg 4/1812008 

Pentachlorophenol NO 50 mg/Kg 4/1812008 

Phenanthrene 84 30 mg/Kg 4/18(2008 

--~~------ ... --· .. ··--·---· 
Qualifier!: ~ Value exceeds Maximum Contaminant Lc:veJ J:j Analyte detected in the 11ssoci~ted Method Blank 

E Value above qui!Tltitation rnnge H Holding times for preparation or an•lysis exceeded 

Analytc detected below quantitalion limits MCL Mmximum Contaminant Level 

ND N ct Detected at the Reporting Limit RL Reporting Llmit 

s Spike recovery outside accepted recovery limits Page 42 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

·- ··----· 
CLIENT: Western Reftning Southwest, Gallup Client Sample ID: ALI-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 8270C: SEMIVOLATILES Analyst: JDC 

Phenol ND 30 mg!Kg 4/18/2008 

Pyrene NO 30 tng/Kg 4118/2008 

Pyridine NO 75 mg/Kg 4(18/2008 

1,2,<1-Trlchlorobenzene NO 30 mg/Kg 4118/2008 

2,4,5-Trichlorophenol ND 30 mg/Kg 4/18/2008 

2,4,6-Trichlorophenol NO 30 mg/Kg 4/18/2008 

Surr: 2,4,6-Tribromophenol 58.2 35.5-141 %REC 4(16/2008 

Surr: 2-Fluorobiphenyl 89.0 30.4-126 %REC 4116/2008 

Surr: 2-Fiuorophenol 87.3 26.1-129 "ibREC 1 4118/2008 

Su rr: 4-Terphenyl-d 14 48.3 34.6-151 %REC 1 4116/2008 

Surt: Nltrobenzena-d5 81.0 26.5-122 %REC 4/18/2008 

Surr: Phenol-d5 67.8 37.6-118 %REC 4/1812008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

eenzana 1.3 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Toluene 5.7 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Elhylben~ene 1.8 0.50 mg/Kg 10 A/1912008 7:46:22 PM 

Methyl tert-bu1yl ether (MTBE} NO 0.50 mgtKg 10 4/19/2008 7:46:22 PM 

1 ,2,4-Trimathylbenzene 6.7 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

1,3,5-Trimethylban~ene 1.7 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

1 ,2-Dlchloroethane (E.DC) ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

1,2-0ibromoethane (EDB) ND 0.50 mg/Kg 10 4/1912006 7:46:22 PM 

Naphthaletne 4.0 1.0 mg/Kg 10 4/1912008 7:46:22 PM 

1-Methylnaphthalene 10 2.0 mg/Kg 10 411912008 7:46:22 PM 

2-Melhylnaphthalane 15 2.0 mg/Kg 10 4119/2008 7:46:22 PM 

Acetone ND 7.5 mg/Kg 10 4{19/2008 7:46:22 PM 

Bromobenzene ND 0.50 mg/Kg 10 411912008 7:46:22 PM 

Brome>dlchloromEith<~ne NO 0.50 mg/Kg 10 4f19/2008 7:46:22 PM 

Bromoform ND 0.50 mg!Kg 10 4/1912008 7:46:22 PM 

Bromomethane ND 1.0 mg/Kg 10 4/1912008 7:46;22 PM 

2-Bulanone ND 5.0 mg/Kg 10 4119/2006 7:46;22 PM 

Carbon disulfide ND 5.0 mg/Kg 10 4/19/2008 7:46;22 PM 

Carbon tetrachloride ND 1.0 mg/KQ 10 4/19/2008 7:46:22 PM 

Clllorobenze ne ND 0.50 mg/Kg 10 4119/2006 7:46:22 PM 

Chloroathane ND 1.0 mgiKIJ 10 4/19/2006 7:46:22 PM 

Chloroform NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Chloromethane ND 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

2-Chlorotoluene ND 0.50 mg/Kg 10 411912008 7:46:22 PM 

4-Chle>rotoluene ND 0.50 mg/Kg 10 4119/2006 7:46;22 PM 

cis-1 ,2-DCE ND 0.50 mg/Kg 10 4/19/2006 7:46:22 PM 

cls-1 ,:J-Dichloropropene ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

1,2-Dibromo-3-chloropropane NO 1.0 mg/Kg 10 4/19/2008 7:46:22 PM 

.. -----·--····----···-
QuaUfien: Value CX(:eeds Maximum Cont6minont Level 0 Analyte detected in the associated Method Bhmk 

E Value 11bove quancitation range H Holding times for preparation or analysis exceeded 

Allalyte detected below quantitation limits MCL MIIXimum 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 Refming Southwest, Gallup Client Sample ID: ALl-3-SS 

Lab Order: 0804138 Collection Date: 4/\0/2008 5:35:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411 1!2008 

Lab ID: 0804138-1 I Matrix: SOIL 
-·· ·---------··------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dibromochloromethaoa ND 0.50 mg/Kg 10 4/19/2()08 7:46:22 PM 

Dibromomethane ND 1.0 mg/Kg 10 4/1912008 7:46:22 PM 

1 ,2-Dichlorobenzene ND 0.50 mgtKg 10 4/1912008 746:22 PM 

1 ,3-Dichlorobenzene ND 0.50 mglt<g 10 4/1912008 7:<4e:22 PM 

1,4-D !chlorobenzene ND 0.50 mg/Kg 10 411912008 7:46:22 PM 

Dicllloroclilluoromethane ND 0.50 mgt Kg 10 4/1912008 7:46:22 PM 

1 ,1-Dichloroerhane ND 1.0 mg/Kg 10 4/1912008 7:46:22 PM 

1, 1-Dichloroethene ND 0.50 mg/Kg 10 4/19/2008 7."46:22 PM 

1 ,2-Dichloropropane ND 0.50 mg/Kg 10 4/19!2006 7:46:22 PM 

1,3-0ichloropropa ne NO 0.50 mgfKg 10 4/19/2008 7:46:22 PM 

2,2-DichJoropropa ne ND 1.0 mg/Kg 10 4!19/2008 7:46:22 PM 

1, 1-Dichloropropene ND 1.0 mg/Kg 10 4119!2008 7:46:22 PM 

Hexachlorobutadiene NO 1.0 mg/Kg 10 4119/2008 7;45:22 PM 

2-Hexan oroe: ND 5.0 mg/Kg 10 4/1912008 7:46:22 PM 

lsopropylbenzene ND 0.50 mg/Kg 10 4/19!2006 7:4C:22 PM 

4·1sopropyltoluene ND 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

4-Metl'lyl-2-pentanone ND 5.0 mg/Kg 10 4119/2008 7:46:22 PM 

Methylene chloride ND 1.5 mg/l<g 10 4119/2008 7:46:22 PM 

n-Butylbenzene 1.7 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

n-Propylbenzene 0.65 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

aec-Butylbenzene 0.82 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

Styrene ND 0.50 mg/Kg 10 4/19/2006 7:46:22 PM 

tert-Butylbe nzene NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

1,1, 1 ,2-Tetracliloroethane ND 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

1, 1 ,2,2· Tetrachloroethane ND 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

lrans-1,2-DCE ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

trans-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4119/2008 7:46:22 PM 

1,2,3-Trichtoroben.:ene ND 1.0 mg!Kg 10 4119/2008 7:46:22 PM 

1 ,2,4-Triclllorobenzene ND 0.50 mg/Kg 10 4/t912008 7:46:22 PM 

1 ,1,1-Trichloroothane ND 0,5() mg/Kg 10 4/19/2008 7:46:22 PM 

1,1 ,2-Trichloroelhane ND 0.50 mg/Kg 10 4/1912008 7:46:22 PM 

Trichloroethane (TCE) ND 0.50 mg/Kg 10 4!1 9/2008 7:45:22 PM 

Trichlorofluorometh ene ND 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

1.2,3-Trichloropropane NO 1.0 mg/Kg 10 4/19/2006 7:46:22 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/19/2008 7:46:22 PM 

Xylene&, Total 12 1.0 mgiKg 10 4119/2008 7:46:22 PM 

Surr: 1 ,2-Dichloroethane-d4 96.3 68.7-122 %REC 10 4/19/2008 7:46:22 PM 

Surr: 4-6romortuorobenzene 79.5 79.3-126 %REC 10 4/1912008 7:46:22 PM 

S\Jrr: Dibromofluoromelhane 93.9 64.4·119 %REC 10 4/19/2008 7:46:22 PM 

Surr: Toluene-dB 96.6 86.5-121 %REC 10 4/19/2008 7:46:22 PM 

---·--··· ~'"·---·--

Qualifien: Value exceeds Mft'limum Contaminant l.evel B Analyte detected in the a.'ISoci!lted Method Blank 

E Value above qnanti!lltion range H Holding times for preparation or Hnuly~is exceeded 

J J\ru!Jyte detecterl below quantitnlion limits MCL MMimum Contaminant l..evel 

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: ALl-4-SS 

Lab Order: 0804138 Collection Date: 4/1012008 5:55:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab JD: 0804138-12 Matrix: SOIL 
------··· 
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80156: DIESEL RANGE ORGANICS Analyst: sec 
Diesel Range Organics (ORO) 190000 5000 mg/Kg 5{) 4/17/2008 7:19:45 AM 

Motor Oil Range Organics (MRO) NO 25000 mg/Kg 50 4117/2008 7:19:45AM 

Surr: DNOP 0 61.7-135 s %REC 50 4117/200e 7:19:45 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gssoline Rsnge Organics (GRO) 280 250 mgJKg 50 4/1712008 4;06:44 PM 

Surr: BFB 112 84-138 %REC 50 411712008 4:06:44 PM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 9.5 1.6 rng/Kg 50 4f18/2008 4:57:08 PM 

EPA METHOD 60108: SOIL METALS Analyst NMO 

Arsenic 95 2.5 mg/Kg 4/21/2008 11:07:15AM 

Barium 280 1.0 mg/Kg 10 4/21/2008 12:13:56 PM 

Cadmium 0.48 0.10 mg/Kg 4/21/2008 11:07:15 AM 

Chromium 24 0.30 mg/Kg 4121/2008 11:07:15 AM 

Lead 38 025 mg!Kg 1 4/2812006 8:21:47 AM 

selenium NO 25 mg/Kg 10 4/21/200812:13:56 PM 

Sil~rer NO 0.25 mgfKg 4121/200811:07:15AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 4118/2008 

Acenaphthylene ND 30 mg/Kg 4/181200B 

Aniline NO 30 mgfKg 4/18/2008 

Anthracene NO 30 mg/Kg 4/18/2008 

Azobenzene ND 30 mg/Kg 411812008 

Be nz(a)anthracene NO 30 mg/Kg 4118/2008 

Benzo(a)pyrene ND 30 mg/Kg 4/18/2008 

Banzo{b)fluoranthene NO 30 mg/Kg 4/18(2008 

Benzo(g,h,Qperylene NO 75 mg/Kg 4/1812008 

Benzo(k)fluoranthene NO 30 mg/Kg 4/18/2008 

Benwicac\d ND 50 mgiKg 4/1812008 

Benzyl alcohol NO 30 mgiKg 4118/2008 

Bis(2-chloroetlloxy)methBne ND 30 mgiKg 4/1812008 

Bis(2-chloroetllyl)ether ND 30 mg/Kg 4/1812008 

Bls(:2-chloroisopropyl)elher ND 30 mg/Kg 4/1812008 

Bis(2~thylhexyl)phttta1ate NO 75 mgtKg 4118/2008 

4-Br()mopnenyl phenyl ether NO 30 mg/Kg 4118/2008 

Butyl benzyl phthalate NO 30 mg/Kg 4/18!2008 

Carbazole NO 30 mg/Kg 4/18/2008 

4-Chloro-3-melhylph anol NO 75 mg/Kg 4/1812008 

4-Chloroanillne NO 75 mg/Kg .4118/2006 

Qualifiers: • Vallie exceeds Maximum Contaminant Level B Ane\yte detcclcd in the ll3Sociatcd Method Blank 

li Value above qWintitation rar~ge H Holding times fur prepa111l.ion or analysis exceeded 

Analyte detected below quanti!ation limits MCL Maximum C'..ontaminant Level 

ND Not Detected at the Reporting Limit ltL Reporting Limit 

s Spike recovery oul5idc accepted recovery limits 
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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 S11mple ID: ALI-4-SS 

Collection Date: 4/1012008 5:55:00 PM 

Date Received: 4/11/2008 

Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATlLES 

2-Chloronaphthalene ND 

2-Chlorophenol ND 

4-Chlorophenyl phenyl ether ND 

Chrysene 33 

Di-n-butyl phthalate ND 

Dl-n-octyl phthalate ND 

Dibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-0ichlorobenzene 

1 ,3-Dichlorobenzene 

1 A-Dichlorobenzene 

3,3"-0ichlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 

2, 6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachloroben::ene 

Hexachlorobutadiene 

Hexachlorocyclopenladiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nilroanlllne 

3-Nilroaniline 
4-Nitroaniline 
Nilroben~ene 

2-Nltrophenol 

4-Nitrop henol 

Pen!achlarophenol 

Phenanthrene 

ND 
ND 
ND 

ND 

ND 
NO 
NO 
ND 

NO 
NO 
ND 
NO 
ND 
ND 
NO 
91 

ND 

NO 
ND 

NO 

ND 

ND 

530 

NO 

NO 

ND 

ND 
94 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

200 

PQL Qual 

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 

Units 

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 

mgfKg 

mg/Kg 

mg!Kg 

mgfKg 

mgt Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg!Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

DF 

1 
1 

1 

Date Analyzed 

Analyst: JDC 

4118/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/1612006 

4/18/2008 

4/1812008 

4/18/2008 

4/16/2008 
4/1812008 

4118/2008 

4/18/2008 

4118/2008 

4/18/2008 

4{1812006 

4/18/2008 

4118/2008 

4/16/2008 

4/1612008 

4/1812008 

4/1812008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

4118J2008 
411612008 

4!18/2008 

4f16/2008 

4/1812008 

4/1812008 

4116/2006 

4/18/2006 

4!18/2008 

4/18/2008 

4118/2008 

4/16/2006 

4/16/2008 

4/18/2008 

4/1812008 

411612008 

--------- ... ··------.. -·------ ---------------------- ... _, _________ _ 
Qualifiers: Value exceeds Maximum Comaminaot Level 

E Value above qt1antit.ation range 

Analyte detected below quantitation limils 

ND Not Detected at the Reporting Limit 

S Spike recovery oulside accepted rc:oovery limits 

B Analyte detected in the afisoeiated Method Bh,nk 

H Holding timl:l for preparatioll or analysis exceeded 

MCL Max.imum Contamindnt L~vel 

RL Reporting Limit 
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Date; 29-Apr-08 Hall Environmental Analysis Laboratory, Inc. 
-==~==================~~~==~ 

CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-12 
--··----·---··-----·---
Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
Phenol ND 

Py~ne 44 

Pyridine ND 

1,.2,4-Trichlorobenzene NO 

2,4,5-Trichloropheno! NO 

2,4,6-Triohlorophenol NO 

Sllrr: 2,4,6-Trlbromophanol 34.3 

Surr: 2-Fiuorobiphenyl 84.2 

Surr: 2-Fiuorophenol 89.3 

Surr: 4-Terphenyl-d14 40.1 

Surr: Nitrobenzene-d5 90.0 

Sur~ Phenol-d5 

EPA METHOD 82608: VOLATILES 
Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTBE) 

1,2,4-Trimathylbenzene 

1,3,5-Trimethylbenz.ene 

1 ,2-Dictlloroethane (EDC) 

1 ,2-Dibromoetnane (EDB) 

Naphthalene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Brornoll)fm 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 
Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1.2-DCE 

cis-1 ,3-Dichloropropene 

1,2-Dibromo-3-chloropropane 

71.5 

4.2 

19 
5.7 

ND 

18 
4.1 

ND 
ND 

14 

28 

45 
NO 
NO 
ND 
NO 
NO 
NO 
ND 

NO 
ND 

ND 
ND 
ND 

NO 
NO 
ND 
ND 
ND 

Client Sample ID: ALI-4-SS 

Collection Date: 4/10/2008.5:55:00 PM 

Date Reeeived: 4/1112008 
Matrix: SOIL 

PQL Qual Units DF 

30 

30 
75 

30 
30 

30 

35.5-141 s 
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 

mg/Kg 

mgiKg 

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 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mgiKg 

mg/Kg 

mi}IKg 

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 Analyze-d 

Analyst: JDC 
411812008 

4/16/2008 

411812008 

4/18/2008 

4/18/2006 
4/18/2008 

4/18/2008 

4/1812008 

4/18{2008 

4/18/2008 

4/1812008 

4/18/2008 

Analyst BDH 
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 

4/19/2008 8:21 :47 PM 

4119/2008 6:21 :47 PM 

4/19/2008 8:21 :4 7 PM 

4/19/2008 8:21 :4 7 PM 

4/19/2008 6:21:47 PM 

4/19/2008 8:21:47 PM 

4119/2008 8:21:47 PM 

4119/2008 8:21:47 PM 

4119/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4!19/2008 8:21:47 PM 

4119/2008 8:21:47 PM 

4119/2006 8:21:47 PM 

4/19/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

4119/2008 8:21:47 PM 

4/1912008 8:21:47 PM 

4/19/2008 8:21:47 PM 

411912008 8:21:47 PM 

4!19!2008 8:21:47 PM 

4/1912008 8:21 :47 PM 

4/19/2008 8:21:47 PM 

4/19/2008 8:21:47 PM 

--------·· .. -····-------·-- ··-·--·--· -----······ ·-· ------
QuaiH1e1·s: Value e~tcccds Maximum Contamin"nt L~vcl D Analyte detected in the asso~iated Method lllank 

S Value above quantilation ra~~ge J I Bolding times for preparation or analysis exceeded 

J Ana lyle detected below quBntitRtion limits MC!. Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike recovery outside acccplcd 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: ALl-4-SS 

Lab Order: 0804138 Collection Date: 4/1012008 5:55:00 PM 

Pr()ject: Evaporation Pond/Aeration Lagoon Date Received: . 4/1112008 

Lab ID: 0804138-12 
Matrix: SOIL 

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

EPA METHOD 82608: VOLATILES 
Analyst: BOH 

Dibromochloromethan& ND 0.50 mgiKg 10 4119/2008 8:21 :47 PM 

Dibromomethane ND 1.0 mg/Kg 10 4119/2008 8:21:47 PM 

1,2-Dichlorobenze ne ND 0.50 mi)IKg 10 4/19/2008 8:21:47 PM 

1,3-Dichlorobenzene ND 0.50 mg/Kg 10 4119/2008 8:21:47 PM 

1 ,4-Dieh\orobenzene ND 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

Dich \orodirluoromethane NO 0.50 mg/Kg 10 4/i912008 8:21:47 PM 

1, 1-Dichloroethane ND 1.0 mg/Kg 10 4/19/2008 8:21:47 PM 

1, 1-Dichloroelhene NO 0.50 mg/Kg 10 4119/2008 8:21:47 PM 

1 ,2-Dich\oropropane NO 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

1 ,3-Dich!oropropano ND 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

2,2-Dich\oropropane ND 1.0 mg!Kg 10 411912008 8:21:47 PM 

1, 1-0ichloropropene NO 1.0 mg/Kg 10 411912008 8:21:47 PM 

HexachiO'robuladiene NO 1.0 mg/Kg 10 411912008 8:21:47 PM 

2-Hexanone NO 5.0 mg/Kg 10 411912008 8:21:47 PM 

lsopropylbenzeoo 0.79 0.50 mg!Kg 10 4/19/2008 8:21:47 PM 

4-lsopropyltoluene 0.56 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

4-Methyl-2-pentanone ND 5.0 mg/Kg 10 4119/2008 6:21:47 PM 

Methylene chloride NO 1.5 mg/Kg 10 4/1912008 8:21:47 PM 

n-Butylbenzene 1.3 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

n-Propylbenze ne 2.4 0.50 mg/Kg 10 4/19!2008 8:21:47 PM 

sec-Butylbenzene 1.3 0.50 mg/Kg 10 4/19/2008 6:21:-47 PM 

Styrene ND 0.50 mg/Kg 10 4/1912008 8:21 :47 PM 

te1t-Buty\benzene ND 0.50 mi)IKg 10 4119/2008 6:21:47 PM 

1, 1,1 ,2-Tetrach\oroethane ND 0.5G mg/Kg 10 4/1912008 8:21:47 PM 

1,1 ,2,2-Te\rachloroethene ND 0.50 mg!Kg 10 411912008 8:21:47 PM 

Tetrachloroethene (PCE) ND 0.50 mg/Kg 10 4119/2008 8:21:47 PM 

tmn&-1 ,2-DCE ND 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

trans-1,3-Dichloropropene ND 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

1,2,3-Trlchlorobem:ene ND 1.0 mg/Kg 10 4/1BI2008 8:21:47 PM 

1,2,4-Trichlorobenzene NO 0.50 mgt Kg 10 4/19t2008 8:21:47 PM 

1,1,1-Trichloroa1hane 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 

Trich\oroetl1ene {TCE) ND 0.50 mg!Kg 10 4/1912008 8:21:47 PM 

Tric:hlorofiuoromelhane NO 0.50 mg/Kg 10 4/1912008 8:21:47 PM 

1 ,2,3-Trichloropropane NO 1.0 mgiKg 10 4/19/2008 8:21:47 PM 

Vinyl chloride NO 0.50 mg/Kg 10 4/19/2008 8:21:47 PM 

Xylemes, Total 33 1.0 mg/Kg 10 411912008 8:21:47 PM 

Surr: 1 ,2-Dichloroethane-d4 94.2 68.7-122 %REG 10 4/1912008 8:21:47 PM 

Surr: 4-Bromofluorobenzene 84.0 79.3-126 %REC 10 4/1912008 8:21:47 PM 

Surr: D'bromofluorometllane 96.8 64.4-119 %REC 10 4/19/2008 8:21:47 PM 

Surr: Toluene-dB 94.0 86.5-121 %REC 10 411912008 8:21:47 PM 

--·----· 
Quallfitrs: • V Rlue e>teeeds Max.imum Contaminant Levet B Anatyte detected in the associated Method Blank 

13 Valuec Hbove q11antitation range H Hnlding times for prep8llltion or analysis e~ccoded 

Analyte detected below quantilmion limits MCL Mlfl(imum Contaminant Level 

ND Not l)etectcd Rt the Rcparting Limit RL Rcpot1ing Limit 

s Spike reool'ery outside accepted rtcovcry 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: 4/10/2008 6:00:00 PM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-J 3 Matrix: SOIL 
--~·---·--· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst sec 
Diesel Range Organics {ORO) 220000 5000 mgiKg 50 4/17/2008 7:53:25 AM 

Motor Oil Range Organics (MRO) ND 25000 mg/Kg 50 411712008 7:53:25 AM 

Surr: DNOP 0 61.7-135 s %REC 50 411712008 7:53:25 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst NSB 

Gasoline Range Organics (GRO) 280 250 mg/Kg 50 4/17/2008 4:36:45 PM 

Surr:BFB 117 84-138 %REC 50 4117/2009 4:36:45 PM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 9.9 1.6 mg/Kg 50 4128/2008 2:35:0[} PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 12 2.5 mgiJ<g 4/21/200811;09:54AM 

Barium 360 1.0 mg/Kg 10 4121/200812:16:35 PM 

Cadmium 0.20 0.10 mg/l(g 4/2112008 11 :09:54 AM 

Chromium 13 0.30 mg/Kg 4/21/2008 11:09:54 AM 

Lead 30 0.25 mg/Kg 1 4128/2008 8:24:19 AM 

Selenium ND 25 mg!Kg 10 4/21/2008 12:16:35 PM 

Silver ND 0.25 mg/Kg 1 4121/2008 11:09:54 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthcne ND '30 mg/Kg 4/1"8/2008 

Acenaphthylene ND 30 mg/Kg 4/16/201)6 

Aniline- ND 30 mg/Kg 4/18/2008 

Anthracene NO 30 mg/Kg 4118/2008 

Azobenzene NO 30 mg/Kg 4/1812008 

Benz(a)!!nlhracene NO 30 mgiKg 4/18/2008 

Benzo(a)pyrene ND 30 mg!Kg 4118/2008 

Benzo{b)fluoranthene ND 30 mg/Kg 4/18/2008 

Benzo(g,h,i)perylene ND 75 mg!Kg 4118/20()8 

Benzo(k)fluoranthene ND 30 mg/Kg 4118/20()8 

Benzoic acid ND 50 mgiKg 4/18120()8 

Benzyl alcohol ND 30 mg/Kg 411812008 

Bie(2-chloroa!hoxy)methana ND 30 mg/Kg 4/1812008 

Bis(2-chloroethyl}ether NO 3() mg/Kg 411812008 

Bia(2-chloroisopropyl)ether ND 30 mgfKg 4/18/2008 

Bis(2-ethylhexyl)phthalate ND 75 mg!Kg 411812008 

4-Bromophenyl phenyl etllar NO 30 mg/Kg 4/18/2008 

Butyl benzyl phthalate ND 30 mg/Kg 4/1812008 

Carbazole ND 30 mgfKo 4/1812008 

4-Chloro·3·methylphenol NO 75 mg!Kg 411812008 

4-Chloroaniline NO 75 mg/Kg 4/18/2008 

--.. ------··-···-----
Quallflfn: Valuec:l(ceeds Maxinmrn Contaminant Level B Analyte det~ed in the nssociatcd Method Blank 

E Value above qu~ntitation umgc H llolding times for preparation or analysis exceeded 

J AnRiyte detected below quantita!ion limits MCL Maximum Contamillllnt Level 

ND No! Detcct=d 111 the Reporting Limit 

S Spike recovery outside a.coepttd 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: ALI-5-SS 

Lab Order: 0804138 Collection Date: 4/Ion.oos 6:oo:oo PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-13 
Matrix: SOIL 

----------·· ----
Analy~es Result PQL Qual Unit~ DF Date An11lyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

2-Chloronaphthalene ND 38 mg!Kg 4!18/2008 

2-Chlorophenol NO 30 mg!Kg 4!1812006 

4·Chlorophenyl phenyl ether NO 30 mgiKg 4/1812008 

Chrysene NO 30 mg/Kg 4-/18/2008 

Di-n-butyl phthalate NO 75 mg/Kg 4/1812006 

Di-n-oetyl phthalate NO 30 mg!Kg 4!18/2008 

Dlbenz(a,h)anthracene NO 30 mg/Kg 4/1812008 

Oibenzofuran NO 30 mgiKg 4/1812008 

1 ,2-Dichlorobenzene ND 30 mg/Kg 4/18/2006 

1,3-0ichlorobenzene NO 30 mg/Kg 4/18/2008 

1 ,4-Dichlorobenzene NO 30 mg/Kg 4/16/2008 

3,3'-Dichlorooenzidine NO 36 mg/Kg 4/1612008 

Diethyl phthalate NO 30 mg/Kg 4/1BI2008 

Dimethyl phthalate NO 30 mg/Kg 4/1812006 

2.4·Dichlorophenol NO 30 mg/Kg 4!18/2008 

2,4-[!)imethylp hanoi ND 45 mg/Kg 4118!2008 

4,6-Dinitro-2-methylphenol NO 75 mg/Kg 4118!2008 

2,4-0inilrophenol ND 75 mgiKg 4/1812008 

2,4-0initrotoluene ND 75 mg!Kg 4118/2006 

2,6-Dinitrote>luene NO 75 mg!Kg 4/1B/2008 

Fluoranthene ND 36 m"/Kg 4118/2008 

Fluorene 84 30 mg/Kg 4/1812008 

Hexachlorobenzene ND 30 mgtKg 411812008 

Hexachlorobutadiene NIJ 30 mg/Kg 4/1 B/2008 

Hexachlorocyclopentadiene ND 30 mg/Kg 4/1 B/2008 

Hexachloroethane NO 30 mgiKg 411812008 

lndano(1,2,3-cd)pyrene NO 38 mgtKg 1 . 4/18/2008 

lsophorone NO 75 mgiKg 4/16/2008 

2-Methylnaphthalene eoo 38 mg/Kg 4/18/2008 

2 -Methyiphenol ND 75 mg/Kg 4/18/2008 

3+4-MethylphenOI NO 30 mg/Kg 411812008 

N-Nitrosodi-n-propylamine ND 30 mg/Kg 4/18/2008 

N-Nitrosodiphenylamlne NO 30 mg/Kg 411612008 

NaphtJ\alene 110 30 mg/Kg 4/18/2008 

2-Nitroaniline NO 30 mg/Kg 4/1812008 

3-Nitroaniine NO 30 mgiKg 4/1612008 

4-Nitmaniline ND 38 mg/Kg 4/1812008 

Nitrobenzene NO 75 mg/Kg 4118/2008 

2-Nilrophenol ND 30 mg/Kg 1 4118/2008 

4-Nilrophenol NO 30 mg!Kg 1 4/1812008 

Pentachlorophenol NO. 50 mg!Kg 4!1812008 

Phenanthrene 220 30 mgtKg 4116/2008 

·------· --··--·-------· 
Qualifiers: Value cxcecdll Maximum Contamin~llt Level B Analytc derected in the nss~iated Method Blank 

E Value above qua11tilatiou range II Holding limes for preparation or analysis exceeded 

J Anolyte detected below quantitltion limits MCL Maximum Conlaminant Level 

ND Not Detected at the Reporting L.imit RL Reporting Limit 

s Spike recovery 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 1-5-SS 

Lab Order: 0804138 Collec:tl()n Date: 4/1012008 6:00:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4111/2008 

LablD: 0804138-13 Matrix: SOlL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD S270C: SEMIVOLATILES Analyst: JDC 

Phenol NO 30 mg/Kg 4/18/2008 

Pyrene ND 30 mg/Kg 4/18/2008 

Pyridine ND 75 mg/Kg 4118/2008 

1 ,2,4-Trichlorobenzene NO 30 mgiKg 4/18/2008 

2,4,5-Trlchlorophenol ND 30 mg/Kg 4/18/2008 

2 ,<I ,6-Trlchlorophenol ND 30 mg/Kg 4/18!2008 

Surr: 2,4,6-Tribromophenol 21.9 35.5-141 s %REC 4/18/2008 

Surr: 2-Fiuorobiphenyl 68.1 30.4-128 "kREC 4/Hl/2006 

S urr: 2-Fiuorophenol 79.4 28.1-129 %REC 4/18/2008 

Surr: 4-Terphenyl-d14 33.5 34.6-151 s o/oREC 4/18/2006 

Surr: Nitrobenzene-d5 98.4 26.5-122 %REC 4/1812008 

Surr: Phenol-d5 62.6 37.6-118 %REC 4/1812008 

EPA METHOD 82608: VOLATILES Analyst: BOH 

Benzene 5.9 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

Toluene 24 0.50 mQIKg 10 4/19/2005 10:43:34 PM 

Ethylbenzene 6.1 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

Methyl tert-butyl ether (MTBE) 1.1 0.50 mg/Kg 10 4/19/2006 10:43:34 PM 

1, 2,4-Trimethylbenzene 16 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

1 ,3,5-Trimethylbenzene 4.0 0.50 mg/Kg 10 4119/2008 10:43:34 PM 

1,2-Dichloroat!lane (EDC) NO 0.50 mg/Kg 10 4/19/200810:43:34 PM 

1 ,2-Dibromoethane (EDB) ND 0.50 mg/Kg 10 4/19/2008 1 0:43:34 PM 

Naphthalene 14 1.0 mg/Kg 10 4/19/200810:43:34 PM 

1-Methylnap11thalene 29 2.0 mgtKg 10 4119/2008 10:43:34 PM 

2-Me!hylnaphthalene 43 2.0 mg/Kg 10 4/19(200810:43:34 PM 

Acetone ND 7.5 mg/Kg 10 41191200810:43:34 PM 

~romobenzene ND 0.50 mg/Kg 10 4/19/200810:43:24 PM 

Bromodlchloromethane ND 0.50 mg/Kg 10 4/191200810:43::34 PM 

Bromoform ND 0.50 mg/Kg 10 4/1912008 10:43:34 PM 

Bromomethane NO 1.0 mg/Kg 10 411912008 10:43:34 PM 

2·Butanone ND 5.0 mg/Kg 10 4/19/2008 10:43:34 PM 

Carbon dis.ulfide ND 5.0 mgtKg 10 4119/2008 10:43:34 PM 

Carbon tetrachlotlele ND 1.0 mg/Kg 10 4/19/2008 10:43:34 PM 

Chlorobenzene NO 0.50 mg/Kg. 10 4/19/2008 10:43:34 PM 

Chloroethane ND 1.0 mg/Kg 10 4119/2008 10:43:34 PM 

Chloroform 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 4/19/2006 10:43:34 PM 

4·Chlorotolueoe NO 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

cis-1 ,2-DCE NO 0.50 mg/Kg 10 4119/200810:43:34 PM 

cis-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/1912008 10:43:34 PM 

1,2-Dibromo-3-chloropropane ND 1.0 mg!Kg 10 4119/2008 10:43:34 PM 

-------·-·-
Qnftllllcrs: • Vahle exceeds Maximl•m Contaminont Level B Analyte detected in the associated Method Blank 

E YIIIU( above quanlitHticm mt1ge H Holding tim~' for preparation or anal)lllis exceeded 

J AnDiyte detected below quantitation limits MCJ. Maxitnum Contaminant Level 

ND Not Detect~d at the Reporting Limit RL Reporting Limit 

s Spike recovery 0111'side accepted 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: 080413& Collection Date: 4110/2008 6:00:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411112008 

LabiD: 0804138-13 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst BDH 

Dlbromochtoromelhane ND 0.50 mgiKg 10 4119/2008 10:43:34 PM 

DibromCimethane ND 1.0 mg/Kg 10 4119/2008 10:43:34 PM 

1 ,2-0ichlorobenzene ND 0.50 mg/Kg 10 4/19/200810:43:3<1 PM 

1 ,3-Dichlorobenzene NO 0.50 mg/Kg 10 4119/200810:43:34 PM 

1,4-Dichlorobenzene NO 0.50 mg/Kg 10 4119/200810:43:34 PM 

Dlchlorodinuoromethane NO 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

1 ,1-Dichloroethane ND 1.0 mg/Kg 10 4/19!2006 10:43:34 PM 

1 ,1-Dichloroethene ND 0.50 mg/Kg 10 4/1912008 10:43:34 PM 

1,2-0icllloropropane ND 0.50 mg/Kg 10 4119/200610:43:34 PM 

1,3-Dlcllloropropane ND 0.50 mg/Kg 10 4119/200810:43:34 PM 

2,2-Dlchloropropane ND 1.0 mg/Kg 10 411912008 10:43:34 PM 

1, 1-Dichloropropene NO 1.0 mg/Kg 10 4/19/200610:43:34 PM 

Hexachlorobute~diene NO 1.0 mg/Kg 10 4119/2008 10:43:34 PM 

2-Hexanone ND 5.0 mg/Kg 10 4/19/2006 10:43:34 PM 

lsopropyloenzene 1.2 0.50 mg!Kg 10 4/19/2008 10:43:34 PM 

4-lsopropyltoluene 0.71 0.50 mg/Kg 10 4119/200810:43:34 PM 

4-Metllyl-2-pentanone ND 5.0 mgfKg 10 4/19/2009 10:43:34 PM 

Methylene chloride NO 1.5 mg/Kg 10 4119/2006 10:43;34 PM 

n-Butylbenzene 3.0 0.50 mgJKg 10 4/191200810:43:34 PM 

n-Propylbenzene 2.5 0.50 mg/Kg 10 4f19/2006 10:43:34 PM 

sec-Bulylbenzene 1.2 0.50 mgJKg 10 4/1912008 10:43:34 PM 

Styrene NO 0.50 mg/Kg 10 4!1912008 10:43:34 PM 

tert-Butylbenzene ND 0.50 mg/Kg 10 4/19/200810:43:34 PM 

1,1, 1,2-Tetrachloroethane NO 0.50 mg/Kg 10 4/191200810:43:34 PM 

1,1 ,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

Tetrachloroe!hene (PCE) ND 0.50 mg/Kg 10 4119/200810:43:34 PM 

trans-1,2-DCE ND 0.50 mg/Kg 10 4119/200810:43:34 PM 

trans-1 ,3-Dichloropropene NO 0.50 ~g/Kg 10 4119/200810:43:34 PM 

1 ,2,3-Trichlombenzene NO 1.0 mgt Kg 10 4119/2008 10:43:34 PM 

1 ,2,4-Trichlorobenzene ND 0.50 mg/Kg 10 4119/200810:43:34 PM 

1, 1,1-Trichlomethane ND 0.50 mg/Kg 10 4/19/2008 10:43:34 PM 

1, 1,2-Trichloroelh<~ne ND 0.50 mg/Kg 10 4/1912008 10:43:34 PM 

Trlchloroethene (TCE) ND 0.50 mgfKg 10 4119/200810:43:34 PM 

T richforofluo romelhane ND 0.50 mg/Kg 10 4119/2008 10:43:34 PM 

1,:2,3-Trlchloropropane ND 1.0 mg/Kg 10 4119/200810:43:34 PM 

Vinyl chloride ND 0.50 mg/Kg 10 4/19/200810:43:34 PM 

Xylenes. Total 35 1.0 mg/Kg 10 4/191200810:43:34 PM 

surr: 1 ,2-Dichloroethane-d4 95.9 68.7-122 %REG 10 4/19/200810:43:34 PM 

Surr: 4-Bromofluorobenzene 85.8 79.3-126 %REC 10 4/19/200810:43:34 PM 

Surr. Dibromofluoromeihane 99.9 64.4-119 %REC 10 4/1912008 10:43:34 PM 

Surr: Toluene-ciS 97.7 86.5-121 %REC 10 4/19/2008 10:43:34 PM 

.... ____________ . __ 
QuaiiDers: Value exceeds Maximum Cont~minant Level B Anal)'lc detected in the ~S3ocialed Method Blank 

E Valne above quantitatioo range H Holding times for preparation or analysis e~tceeded 

Anlllyte delected below quEUttitation limits MCL Maximu1n Contaminant Level 

ND Not Dl:tect..:d at tho; Reporting Limit RL Reporting Limit 

s Spike recovery outside ac~pted recover)' limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

----~--------·-·-·· ·- ·--------·---· . - -···· ·-· ·-··-·. ·-· .. ····~---..-
CLIENT: Westem Refming Southwest, Gallup Client Sampl~ lD~ EPI-6 

Lab Order: 0804138 Collection Date: 4/9/2008 7: l 0:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 411112008 

Lab JD: 0804138-14 Matrix: SOIL 
------·------.... -··------------··--·· ... ·-·· 

Analyses Result PQL Qual Uolts DF Date Analyzed 

EPA METHOD 8015B: DIESEL RANGE ORGANICS Analyst SCC 

Diesel Range <Xganlcs (ORO) 180000 5000 mg/Kg 50 4117/2008 8:27:16 AM 

Motor 011 Range Organics (MRO) 26000 25000 mg/Kg 50 4/17/2008 8:.27:16 AM 

Surr: DNOP 0 61.7-135 s %REC 50 4117/2000 8:27:16 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Or9anics (GRO) NO 100 mgiKg 20 4/191200812:23:11 AM 

Surr. BFB 106 64·136 %REC 20 4/19/2008 12:23:11 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 4.1 1.6 mg/Kg 50 4/2812008 2:38:12 PM 

EPA METHOD 6D10B: SOIL METAL.S Analyst: NMO 

Arsenic 32 2.5 mgiKg 1 4f21/2006 1 1:12:34 AM 

Barium 330 1.0 mg/Kg 10 4/21/200812:19:14 PM 

Cadmium 0.26 0.10 mg/Kg 4/21/2008 11:12:34 AM 

Chromium 8.8 0.30 mg/Kg 4/21/200811:12:34AM 

Leacr 16 0.25 mgiKg 4/28/2008 8:26:49 AM 

Selenium ND 25 mg/Kg 10 4/21/2008 12:19:14 PM 

Silver ND 0.25 mg/Kg 41211200811:12:34AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JOC 

Acene.phthene ND 30 mg/Kg 4118/2008 

Ac~;~nephthylene NO 30 mg/Kg 4/1812006 

Aniline NO 30 mg/Kg 411812008 

AnthraceFle NO 30 mg/Kg 4/1812008 

Atobenzene ND 30 mg/Kg 4/18/2008 

Ber1z(a)antnracene ND 30 mg/Kg 411612008 

Benzo(a}pyrene NO 30 mgiKg 4/1812008 

Benzo(b)fluorarrthene NO 30 mg/Kg 4/1812008 

Benzo(g,h,l)perylene ND 75 mgtKg 4/18/2008 

Benzo(k)fluoranthene ND 30 mg/Kg 4/1812008 

Benzoic acid ND 50 mg/Kg 4/1812008 

Benzyl alcohol ND 30 mg/Kg 4/18/2008 

Bis(2·chloroethoxy)methane NO 30 mgiKQ 4/16/2008 

Bis(2-cnloroethyl)ether NO 30 mg/Kg 4/16/2008 

Bls(2·chlorolsopropyi)ether ND 30 mg/Kg 4/1812008 

Bls(2·elhylhexyl)phthalate ND 75 mg/Kg 4/1812008 

4·Brome>phenyl phef'yl ether NO 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.J-melhylphenol NO 75 mgt Kg 4/18/2008 

4·Chloroanlllne ND 75 mg/Kg 4/18/2008 

··-· ·····- --·- ---··--·-·- ---·-·- -·-··--·- --· .... -· -···--·-· ·--·------·-----
Qualifiers: Y11lue: exceeds Maximum Contaminant Level 

E Value above quantitation range 

J Analyte detected below quantillltion limit~ 

ND Not Detected at the Reporting Limit 

S Spike re~-overy outside accepted recovery limits 

B Analyte detected in Ill~ ns~ociated Method Blank 

H Holding times for preparation or analysis eKcecded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup ClientSampleJD: EPI-6 

Lab Order: 0804138 Collection Date: 4/9/2008 7: 10:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/llf2008 

LabiD: 0804138-14 Matrix: SOIL 
-------

Analyses Result PQL Qual Units DF Date Analyzed 

E.PA METHOD 8270C; SEMIVOLATILES Analyst:. JDC 

2-Chloronaphtha!ene ND 38 mgtKg 411812008 

2-Chlorophtmol NO 30 mg/Kg 4/1812006 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 411812008 

Chrysene 40 30 mgiKg 4/18/2008 

01-n-outyl phthalate NO 75 mgtKg 4/1812008 

Di-n-cetyl phthalate NO 30 mg/Kg 411812008 

Dlbenz(a,h)anlhrac&ne NO 30 mgiKg 411812008 

Dibenzofuran NO 30 mg/Kg 4/18/2008 

1,2-Dichlorobenzene ND 30 mgll(g 4/18/2008 

1,3-Dichlorobenzane NO 30 mgiKg 4/18/2008 

1,4-Dichlorobenzene ND 30 mgiKg 4/18/2008 

3,3 · -Dich lorobenz4dlne ND 38 mg/Kg 4/1812008 

Dielhyl phthalate NO 30 mg/Kg 4/18/2008 

Dimethyl phthalate ND 30 mg/Kg 4/1812008 

2,4-0ichlorophenol NO 30 mgfKg 4118/2008 

2,4-0imethylphenol ND 45 mgiKg 4116/2008 

4,6-0lnitro-2-methylphenol NO 75 mgiKg 4{16!2008 

2 ,4-Dinltrophenol NO 75 mgiKg 4/1812008 

2,4-Dinitrotoluerla NO 75 mg/Kg 4/18/2008 

2,6-Dinitrotoluene NO 75 mgiKg 411612006 

Fluoranthene NO 38 mg/Kg 4/18/2008 

Fluorene 70 30 mg!Kg 411612008 

Hexachlorobenzene ND 30 mg/Kg 4/18/2008 

Haxachlorobutadiene ND 30 mg/Kg 411812008 

Hexachlorocyclopentadiene NO 30 mg/Kg 4/18/2008 

He~achloroethane NO 30 mgfKg 4/18/2008 

lndeno(1,2, 3-cd)pyrene NO 38 mg/Kg 4/1812008 

lsophOrone ND 75 mg/Kg 4/1812008 

2-Methylnephthalene 210 38 mg/Kg 4/18!2008 

2-Methylphenol ND 75 mg/Kg 4/18/2008 

3+4-Malhylphenol NO 30 mg/Kg 4/1812008 

N-Nilrot>odl-n-propylamine ND 30 mg/Kg 4118/2008 

N-Nilrosodiphenylamine NO 30 mg/Kg 4/18/2008 

Naphthalene ND 30 mgiKg 4116/2008 

2-N!troaniline ND 30 mg/Kg 4118/2008 

3-NitroaniHne ND 30 mg/Kg 4/1812006 

4-Nitroanlline ND 38 mg/Kg 4/1812008 

Nltroben:~:ene ND 75 mg/Kg 4/18/2008 

2-Nitrophenol ND 30 mg/Kg 4/1812008 

4-Nilrophenol NO 30 mg/Kg 4/16/2008 

Pentachlorophenol ND 50 mg/Kg 4/16/2008 

Phenanthrene 150 30 rng/Kg 4/1612008 

··----
Qu1•Hfiers: Value exceeds Maxim1.1m Contaminant Level B Analyte detected in the associated Method Blank 

[; Value abcnre quantit~tioo rnngc H Holding times for preparation or anuly.~is exceeded 

J Analytc detected below qunntillltion limits MCL MaKimum 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 10: EPt-6 

Lab Order; 0804138 Collection Date: 4/912008 7:10:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-14 Matrix: SOIL 
···-··----- -·-·-·---·-·-

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Phenol NO 30 mgll<g 4/1612008 

Pyrene 41 30 mg/Kg 4/18/2008 

Pyridine NO 75 mq/Kg 4/18/2008 

1,2,4-Trichlorobenzene NO 30 mg/Kg 4/18/2008 

.2,4,5· Trichlorophenol NO 30 mg/Kg 411812006 

2,4.6-Trichlorophenol ND 30 mgfKg 4118/2008 

Surr: 2,4,6-Tribromophenol 39.8 35.5·141 %REO 4118/2006 

Surr: 2-Fiuorobiphenyl 81.0 30.4·128 %REO 4/18/2008 

Surr: 2-Fiuomphenol 87.3 28.1-129 %REO 4/1812008 

Sun-: 4·Terphanyl-d14 47.1 34.6-151 %REC 411812008 

Surr; Nitrobenzene-d5 63.5 26.5-122 %REC 411812008 

Surr: Phenol·d5 65.5 37.6·118 %REC 4118/2008 

EPA METHOD 82808: VOLATILES Analyst: BDH 
Benzene NO 0.50 mgtKg 10 4/19/200811:18:48 PM 

Toluene 0.63 0.50 mgiKg 10 4/1912008 11:18:48 PM 

Ethylbenzene NO 0.50 mg/Kg 10 411912008 11:18:48 PM 

Methyl tert-bulyl ether (MTBE) NO 0.50 mg/Kg 10 4119/2008 11 :18:46 PM 

'[ ,2,4-Trimethylbenzene 2.2 0.50 mg/Kg 10 4/19/200811:18:48 PM 

1.3.5-Trimethylbenzene NO 0.50 mg/Kg 10 4119/200811:18:48 PM 

1,2-Dichloroethane (EDC) ND 0.50 mg/Kg 10 4/19/2008 11:18:48 PM 

1,2-Dibromoe!hane (EOB) NO 0.50 mg/Kg 10 4/1912008 11:16:48 PM 

Naphthalene 2.8 1.0 mg/Kg 10 4/1912008 11:18:48 PM 

1-Methyln aphthalene 15 2.0 mgtKg 10 4119/200811.18:48 PM 

2-Methylnaphthalene 19 2.0 mg/Kg 10 411912008 11:18:48 PM 

Acetone NO 7.5 mg/Kg 10 4!19/2008 11:18:48 PM 

Bromobenzene NO 0.50 mg/Kg 10 4!19/2008 11 :18:46 PM 

Bromodlcl\loromelhane NO 0.50 mg/Kg 10 4/19/2008 11:18:46PM 

Bromoform NO 0.50 m9/Kg 10 4/19/2008 11:18:46 PM 

Bromomethane NO 1.0 m[J/Kg 10 4119/2008 11:16:48 PM 

2.-Butanom:t NO 5.0 mgfKg 10 4!19/200811:18:46 PM 

Carbon disulfide ND 5.0 mg/Kg 10 4/191200811:16:46 PM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4/19/2008 11:18:46 PM 

Chlorooenzene NO 0.50 mg/Kg 10 4/191200611:18:46PM 

Chloroethane NO 1.0 mg/Kg 10 4/1912008 11:18:48 PM 

Chloroform NO 0.50 mg/Kg 10 4/191200811:18:4BPM 

Chloromethane NO 0.50 mg/Kg 10 4!19/2008 11:18:48 PM 

2-Chlorololuene NO 0.50 mg/Kg 10 4!191200811:18:48 PM 

4-Chlorotoluene ND 0.50 mgiKg 10 4/191200811:18:46 PM 

cis-1 ,2-DCE ND 0.50 mg/Kg 10 4/19/200811:18:48 PM 

cis-1 ,3-0ichloropropene ND 0.50 mg/Kg 10 4/19/2008 11:18:48 PM 

1 ,2-Dibromo-3-chloropropll.ne ND 1.0 mgiKg 10 4119/200811:18:46 PM 

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

E VHiue Rbovc quanlitation11111ge H Holding times for preparation or anHlysis exceeded 

Analyte detected below quantitation limits MCL Maximum Ce>nteminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike n::covery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr-08 

---·- ··--·-- . --·--~-·····---·----
CLIENT: Western Refming 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 

LablD: 0804138-14 Matrix: SOIL 

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

EPA METHOD 8260B: VOLATILES Analyst: BDH 

Dibromochloromethane ND 0.50 mg/Kg 10 4/19/200811:18:48 PM 

Dlbromomethane ND 1.0 mg!Kg 10 4119/200811:1 !'J:4B PM 

1 ,2-Dfchlorobeonzene ND 0.50 mg/Kg 10 4/19/200811:18:48 PM 

1 ,3-Dichlorobenzene NO 0.!>0 mg/Kg 10 4/19/2008 11:18:48 PM 

1 ,4-Dichlorobenzene ND 0.50 mg/Kg 10 4/19/200611:18:48 PM 

Dichlorodiffuoromelhane ND 0.50 mg/Kg 10 4/19/2008 11 :18:46 PM 

1, 1-Dlch loroethane ND 1.0 mg/Kg 10 4/19/2008 11:18:48 PM 

1,1-Dichloroethene ND 0.50 mgiKg 10 4/19/2008 11:18:48 PM 

1,2-Dichloropropa ne ND 0.50 mgtKg 10 4/Hl/2008 11:18:48 PM 

1 ,3-Dichloropropane ND 0.50 mg/Kg 10 4/191200611:18:48 PM 

2,2-Dichloropropane ND 1.0 mg/Kg 10 4/191200811:18:48 PM 

1,1-Dichloroprop&ne ND 1.0 mg/Kg 10 4/191200811:18:48 PM 

Hexachlorobuladiene ND 1.0 mg/Kg 10 4/19/2008 11:18:48 PM 

2-He~eanone ND 5.0 mg/Kg 10 4/19/200811:18:48 PM 

lsopropylbem:ene ND 0.50 mg/Kg 10 41191200811:18:48 PM 

4-laopropyltoluene NO 0.50 mg/Kg 10 4/19f2lJ08 11:18:48 PM 
'•\ 

4-Methyl-2-pantanone ND 5.0 mgiKg 1(1 4/19f200811:18:48 PM 

Methylene chloride NO 1.5 mg/Kg 10 4/19/200811:18:48 PM 

n-Bulylbenzene ND 0.50 mg/Kg 10 4119/2008 11:18:48 PM 

n-Propylbenzene NO 0.50 mg/Kg 10 4/1912008 11:18:-48 PM 

sec-Butylbenzene ND 0.50 m9/Kg 10 4/1912008 11 :16:48 PM 

Styrene ND 0.50 mg/Kg 10 4119/200811:18:48PM 

tGrt-Butylbenzene NO 0.50 mg/Kg 1(1 4/1912008 11:18:48 PM 

1 ,1,1,2·Tetrachloroathane NO 0.50 mgiKg 10 4/1912008 11:18:48 PM 

1,1 ,2,2-Tetrachloroethana ND 0.50 mgt Kg 10 4/191200611:18:48 PM 

Tetrachloroethane (PCE) NO 0.50 mg/Kg 10 4/1912008 11:18:48 PM 

lrans·1 ,2-DCE Nfl 0.50 mg/Kg 10 4119/200811:18:48 PM 

trans-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/19/200811:16:48 PM 

1 ,2,3-Triehlorobenzene NO 1.0 mg/K(J 10 4/1912008 11 :1!;1:46 PM 

1 ,2,4-Trichlorobanz:ene ND 0.50 mg/Kg 1() 4119/2008 11 :18:48 PM 

1,1,1-Trichloroethane ND 0.50 mg/Kg 10 4/19/200811:18:~8 PM 

1, 1,2-Trichloroethane ND 0.50 mg/Kg 10 4/191200B 11:18:48 PM 

Trichloroethentl (TCE) ND 0.50 mg/Kg 10 4/191200811:18:48 PM 

Trichlorofluoromelhene NO 0.50 mg/Kg 10 4/191200811:18:48 PM 

1,2,3·lrichloropropane NO 1.0 mg/Kg 10 4/19/200811:18:48 PM 

Vinyl chloride ND 0_50 mg/Kg 10 4/19/2008 11:18:48 PM 

Xylenes, lotal 1.3 1.0 mg/Kg 10 4119/2008 11 :18:48 PM 

Surr: 1,2-Dichloroethaoe-d4 98.2 68.7-122 %REC 1() 4/Hl/2008 11:18:48 PM 

Surr: 4-Bromoftuorobenzeoe 92.6 79.3·126 o/oREC 10 4/19/200811:18:48 PM 

Surr: Dlbromofluoromethane 99.2 64.4-119 o/.REC 10 4/1912008 11:18:48 PM 

Surr: Toluene-dB 97.7 86.5-121 o/oREC 10 411912008 11:18:48 PM 

--·----.. ·-----···---·--·----·-·· 
Qunlifi~n: "' Value exceeds Maximum Contaminant Level B Amlytc detected in the associated Melhod Blank 

E Vah1e above quantitation range H Holding times for p1eparotion or analysis ~c;~decl 

Ana lyle detected below qu5ntitalion limits MCL Maximum Contaminant Level 

ND Not Detected at lite Reporting l-imit RL RepOJting Umit 

s Spilce recovery outside accepted recovery limils 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: 

LabiD: 

Evaporation Pond/Aeration Lagoon 

0&04138-15 
--·-·-------------

Analyses Result 

EPA. METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

Gasoline Range Organics {GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Mercury 

EPA METHOD 60108: SOIL METALS 
·Arsenic 

Barium 

Cadmium 

Chro'mium 

Lead 

Selenium 

Silver 

EPA METHOD 8270C: SEMlVOLATIL.ES 

Acenaphthene 

Acenaphthylene 

An line 

Anthracene 

Azobem:ene 

Benl:(a)anlhracene 

Benzo(a)pyrene 

Benz:o(b)fluoranthene 

Bem~.o(g,h,i)perylene 

Benz.o(k)Huoranthene 

Benzoic acid 
Benzyl alCohol 

Bi$(2-chklroethoxy)methl!ne 

Bls(2-chloroethyl)ether 

Bis(2-chloroieoprDpy!)elher 

Bis(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

200000 

25000 

0 

NO 
102 

4.4 

3.6 

28{) 

0.27 

8.3 

9.7 
27 

ND 

ND 
ND 
ND 
ND 
NO 
35 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 
ND 
ND 
ND 

Qua litters: Value exceeds M~ximum Contnmimmt Lev~\ 

E Value abov~ quantitation range 

1 Analytc detected below quantita!ion limits 

ND Not Detected at the Reporting Umil 

S Spike recovel)' outside accepted recovery limits 

===== --==-=·---------
Client Sample ID: BP 1-7 

CoUectlon Date: 4/9/20087:35:00 PM 

Date R~ceived: 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/K.g 

mg/Kg 

%REC 

mg/Kg 

o/oREC 

mg/Kg 

mg/Kg 

mg/Kg 

m!)IKg 
mg!Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 
mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg!Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mgiKg 
mgfKg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

50 

50 
50 

20 
20 

50 

1 

10 

1 

1 

10 

Analyst: SCC 

4/17/2008 9:01:21 AM 

4/1712008 9:01:21 AM 

4/17/2008 9:01:21 AM 

Analy&t: NSB 
4f1S/200812:53;17 AM 

4/19/200812:53:17 AM 

Analyst: SNV 

4/28/2008 2:41:25 PM 

Analyst: NMO 

4/21/200811:15:14 AM 

4/211200812:21:53 PM 

4121!200811:15:14AM 

4/21/200811:15:14AM 

4/28!2008 8:29:20 AM 

4/21!200!i 12:21:53 PM 

4/21 !2006 11:15:14 AM 

Analyst: JDC 

4/18!2006 

4/1812008 

4/1BJ200B 

4/18/2008 

4/1812008 

4/1812008 

4118/2008 

4/18/2006 

4118/2008 

4/1812008 

4/1812008 

4/18/2008 

4118/2008 

4118!2008 

4118/2008 

4/18/2006 

4/18/2008 

4/1812008 

4/18/2008 

4/IB/2008 

4/1812006 

B Anlllyte detected in \ne associaled Methud Blank 

J! Holding times fur preplll"ation or analysis ex:cecdcd 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Dllte: 29-Apr-08 

··-··------:-.. -·-··---. --------· .. -=;;:..::....:c== ======== -·--··---· 

CLIENT: 

LabOrde.-: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/ Aeration Lagoon 

Lab ID: 0804138-15 
------·· . -----·- ...... -.. .... ---·- .. 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphthalene ND 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether ND 

Chrysene 74 

DI-n-butyl phthalate NO 

01-n-octyl phthalate NO 

Dibenz(a,h)anthracene ND 

Dibenzoruran ND 

1 ,2-Dichlorobenzena NO 

1 ,3-Dichlorobenz:ene NO 

1 ,4-0ichlorobenzene NO 

3,3'-Dic:hlorobenzidine 

Diethyl phthalate 

Dimethyl phthalate 

2, 4-Dich lorophenol 

2,4-0!methylphenol 

4, 6-Dinltro-2-methylphenol 

2,4-Dfnltrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hex.-chlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

tndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-Methyfnaphthalene 

2-Mathyfphenol 

3+4-Methylphenol 

N-Nitrosodl-n-propylamtne 

N-Nitrosodiphen;rlemille 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophellol 

Pentachlorophenol 

Phenanthrene 

ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 

NO 
NO 
77 

NO 
NO 
ND 

ND 

NO 

ND 

260 
NO 

NO 
ND 

ND 

ND 

NO 
NO 
NO 

ND 

ND 

ND 

ND 

240 

Client Sample JD: EPl-7 

Collection Date: 4/9/2008 7:35:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

··---··----------
PQL Qual Units 

38 mg/Kg 

30 mg/Kg 

30 mgfKg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mgiKg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

38 

30 

30 

30 

45 
75 
75 
75 
75 
38 

30 

30 
30 
30 
30 
3B 
75 
38 

75 
30 

30 
30 

30 
30 
30 

38 

75 
30 
30 

50 

30 

mg/Kg 

mgiKg 

mg/K.g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

m!JIKg 

mg/Kg 

mg/Kg 

mg/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 

mg/Kg 

mg/Kg 

mg!K!J 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

DF Date Analyzed 

Analyst: JDC 

4/iS/2008 

4/18/2008 

4/18/2008 

411812006 

4/1812008 

4/18/2008 

4118/2008 

4/18/2006 

4118/2008 

4118/2008 

4/18{2008 

4118/2()08 

4118!2008 

4/18/2008 

4/1812006 

4/16/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/1812008 

4/1812008 

4/18/2.008 

4/18/2008 

4/16/2008 

411812008 
4/18/2008 

4/1812008 

4/1812008 

4/1812008 

4/1812008 

411812008 

411812008 

4/18/2008 

4/18/2008 

4/18/2008 _________________ , ____ _ 
Qualifiers: Value eltceeds Maximum Cont~~minant Level 

E Value 9bove quanlilation range 

1\nalytc detected below quantit~1icm limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

B Analyte: detected in the RSl!ociated Method Blank 

H Holding time~ for preparation or nnalysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refming Southwest, Gal1up 

0804138 

Project: Evaporation Pond/Aeration L~goon 

Lab ID: 0804138-15 

Analy~es 

EPA METHOD B270C: SEMIVOLATILES 

Phenol 

Pyrene 

Pyridine 

1 ,2,4-Trichlorobenzene 

2,4,5-Trlchlorophenol 

2,4,6-Trichlorophonol 

Surr: 2,4,6-Tribromophenol 

Surr: 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr: P henol-d5 

EPA METHOD 82608: VOLATILES 

Benzene 

Toluene 

Ethylbenzene 

Methyl tert-t>utyl ether (MTBE) 

1 ,2,4-Trlmethylbenzene 

1 ,3,5-Trlmethylbenzene 

1,2-Dichloroe\hane (EDC) 

1 ,2-Dibromoethane {EDB) 

Naphthalene 

1-Methylnaphthalena 

2-Methylnaphthalene 

Acetone 

Bromooen~:ene 

Bromodichloromethane 

Bromoform 

Bromo methane 

2-Butanone 

Cafbon disulfidB 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2·Chlorotoluene 

4-Chlorotoluene 

cis-1 ,2-DCE 

cis-1 ,3-Dichloropropene 

1, 2-Dibromo-3-chloropropane 

Result 

ND 

70 
NO 

NO 

NO 
NO 

33.5 

82.2 

88.1 

39.7 

62.9 

60 7 

NO 
NO 
NO 

NO 
1.7 

NO 

NO 
NO 
1.7 

9.1 

12 

ND 
NO 
ND 

No 
ND 

NO 

NO 
ND 

ND 

NO 
ND 
NO 
NO 

ND 
ND 

NO 
ND 

---···. ···--·--------------
Qualifiers: Veluc exQC<!ds Maximum Contaminant ~..Alvei 

E Valu~ sbove quantitation range 

Annlyte detected below quantitation limib 

ND Not Detected Rl the Reporting Limit 

Client Sample ID: EPI-7 

Collection Date: 4/912008 7;35:00 PM 

Date Received: 4/1 1/2008 
Matrlx: SOIL 

·-----------
PQL Qual Units 

JO 
30 

75 
30 

30 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

30 mgll<g 

35.5-141 S %REC 

30.4·128 %REC 

2B.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 

o.so 
1.0 

0.50 

0.50 

o.sa 
0.5Cl 

0.50 

0.50 

1.0 

%REC 

%REC 

%REC 

%REC 

mgiKg 

mgiK.g 

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/Kg 

mgiKg 

mg/Kg 

mg!Kg 

mg/Kg 

OF 

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 JOC 
4/1812008 

4118/2008 

4!18!20!>8 

4/18/2008 

4/18/2006 

4/18/2008 

4/18/2008 

4/1812000 

4!1812008 

4!1812008 

411812008 

411812008 

Analyst: BDH 
4/19/2008 11:54:29 PM 

4/19/2008 t 1:54:29 PM 

4!19/2008 11 :54:29 PM 

4/1912008 1 1 :54:29 PM 

4119/2008 11:54:29 PM 

4/1912008 11:54:29 PM 

4/19/2008 11 :54:29 PM 

4/19/200811:54:29 PM 

4119/200811:54:29 PM 

4/19/2006 11 :54:29 PM 

4119/2008 11:54:29 PM 

4119/2008 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!1 9/2008 11 :54:29 PM 
4/19/2008 11 :54:29 PM 

4/19/2008 11 :54:29 PM 

4119/20()8 11 :54:29 PM 

4/19/2008 11:54:29 PM 

4119/2008 11:54:29 PM 

4119/2008 11:54:29 PM 

4/19/2008 11:54:29 PM 

4/19/2008 11 :54:29 PM 

4/19/20()8 11 :54:29 PM 

4/19120()8 11:54:29 PM 

4/19f20()8 11:54:29 PM 

4/19/20[)8 11 :54:29 PM 

B Anslyte detected in the associated Method Blank 

1 I Bolding times for preparation or analysis Cll"~dcd 

MCL Maximum Contaminant Level 

RL Rep(lrling Limit 

S Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29·Apr·OB 

CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 
Project: Evaporation Pond/Aeration Lagoon 

Lab lD: 0&04138·15 

Analyses 

EPA METHOD 82608: VOLATILES 
Dibromochloramethane 

Olbromomethene 

1,2-0ichlorobenzene 

1,3-Dichloroben~ene 

1.4-Dichlorobenzene 

Dichlorodifluoromelhane 

1,1-Dichloroethane 

1, 1-0ichloroethene 

1,2-Dichloropropane 

1 ,3-Dichloropropane 

2,2-0ichloropropane 

1,1-Dich roropropene 

Hexachlorobutadiene 

2-Hexanone 

lsopropylbenzene 

4-lsopropyltoluena 

4-Methyl-2-pentanone 

Methylene chloride 

n·Butyibenzene 

n..Propyloonz:ene 

sec-B utylbenzene 

Styrene 

tert-Bulylbenzene 

1,1,1,2-Tetrachloroethane 

1,1,2,2-Tetrachlorol)thene 

Tetrachloroethane (PCE) 

trans-1,2-DCE 

lrans-1 ,3-Dichtoropropane 

1,2,3-Trichlorobenzcne 

1 ,2,4-Triclllorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethane (TCE) 

Trichlorofluoromelhane 

1,2, 3· Trich loropropane 

Vinyl chiOfide 

Xylenes, Total 

Surr: 1,2-Dichloroethane·d4 

Surr: 4-Bromofluorobenzene 

Surr: [)ibromofluoromethane 

Surr: Toluene-dB 

Result 

ND 
ND 

ND 
NO 
ND 
NO 
NO 
ND 

NO 
NO 
ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
NO 
ND 

NO 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 

NO 
ND 
NO 
ND 
NO 
ND 

97.2 

91.1 

103 

98.2 

Quattners: Vnlue exceed.' MIDiimum Contaminant Level 

E Value above qu~mtitution range 

I Altalytc detected below quamitation limits 

NO Nl:lt Detected at til~ Reporting Limit 

Client Sample ID: EPl-7 

Collection Date: 4/9/2008 7:35:00 PM 

Date Received: 4/ll/2008 
Matrfx: SOJL 

-------------·-----
PQL Qual Uults 

0.50 mg/Kg 

1.0 mg!Kg 

0.50 mg/Kg 

0.50 mg/Kg 

0.50 mgfKg 

o.so mg!Kg 

1.0 mg/Kg 
0.50 mg/Kg 
0.50 mg/Kg 

()50 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

1.0 mg/Kg 

5.0 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 
5.0 mg/Kg 
1.5 nng/Kg 

0.50 mg/Kg 

0.50 mg/Kg 
0.50 mg/Kg 

0.50 mg/Kg 

0.50 mg/Kg 

0.50 
0.50 

0.50 
0.50 
0.50 

1.0 

!J.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 
1.0 

68.7-122 

79.3-126 

64.4-119 

68.5-121 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 
mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 
mgtKg 

mgfKg 

mg/Kg 

mg!Kg 
mg/Kg 

%REC 
%REC 
o/.REC 

%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: BOH 
4/1 912006 11 :54:29 PM 
411912006 11 :54:29 PM 
4/1912008 11:54:29 PM 
4/19/2008 11:54:29 PM 

4/19/2008 11 :54:29 P1V1 
4/19/2008 11:54:29 PM 

4/191200811:54:29 PM 
4/1912008 11 :54:29 PM 

4/19/2006 11:54:29 PM 
4119f2008 11:54:29 PM 
411912008 11:54:29 PM 

4/19/2008 11 :54:29 PM 
41~9/200811:54:29 PM 
4/19/200611:54:29 PM 

4f191200811:54;29 PM 

4/19f2008 11:54:29 PM 

4f19/2008 11:54:29 PM 
4/19/2008 11:64:29 PM 
4/19/2008 11:54:29 PM 

4119/2006 11:54:29 PM 
4/19/200811:54:29PM 

4/19/2!)0611 :54:29 PM 

4/1912008 11 :54:2 9 PM 

4/19/200811:54:29 PM 

4/19/2008 11 :54:29 PM 

4/19/2008 11:54:29 PM 
4/19/2008 11:54:29 PM 
411912008 11 :54:29 PM 
4119f2008 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 

4/19/200811:54:29 PM 

4/19/2008 11:54:29 PM 

41191.2008 11:54:29 PM 
4119/2008 11:54:29 PM 

4119/2008 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 

4/19/2008 11 :54:29 PM 

13 Analyte detected in the associated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminllnl Lev~l 

RL Reporting Limit 

S Spike recovery outside accepted recovery limils Page 60 of I 28 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr~08 

====== ... ·---·· - -
CLIENT: Westent Refining Southwest, Gallup Client Sample ID: EPI-8 

Lab Order: 0804138 Collection Date: 4/9120087:17:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-16 Matrix: SOIL 

Analyses Re~ult PQL Qual Units DF Date Analyzed 

EPA METHOD 80156: DIESEL RANGE ORGANICS Analyst: SCC 

Diesel Range Organics (ORO) 150000 5000 mg/Kg 50 411712008 9:35:41 AM 

Motor 011 Range Organics (MRO) ND 25000 mg/Kg 50 4/1712006 9:35:41 AM 

Surr: ONOP 0 61.7-135 s %REC 50 411712008 9:35:41 AM 

EPA METHOD 80158: GASOLINE RANGE Analyst NSB 

Gasoline Ran(Je Organics (GRO) NO 100 mg/Kg 20 4/19!2008 1 :23:23 AM 

Surr: BFB 108 84-138 o/oREC 20 4/19/2008 1:23:23 AM 

EPA METHOD 7471: MERCURY Analyst SNV 

Mercury 4.9 1.6 mg/Kg 50 4128/2008 2:44:40 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 11 2.5 mg/Kg 4/21/2008 11:17:62 AM 

Baritlm 120 1.0 mg/Kg 10 4/21/200812:24:33 PM 

Cadmium 0.80 0.10 mg/Kg 1 4/211200811:17:52AM 

Chromium 58 3.0 mg/Kg 10 4/21/2008 12:24:33 PM 

lead 15 0.25 mg/Kg 4/2812008 8:31:51 AM 

S(jlenlum ND 25 mg/Kg 10 4121/2006 12:24:33 PM 

Silver ND 0.25 mgiKg 1 4121/2008 11:17:52 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphlhena NO 30 mgJKg 4116/2008 

Acenaphlhylene NO 30 mg/Kg 4/1612008 

Aniline ND 30 mg/Kg 4118/20()8 

Anthracene ND 30 mg/Kg 4/18/201)8 

Azobenzene ND 30 mgfKg 411812008 

Benz(a)anthracone NO 30 mg/Kg 4/18/2008 

Benzo(a)pyrene ND 30 mgfKg 4/18/2008 

Benzo(b)fluoranthene ND 30 mg/Kg 4/18/2008 

Benzo(g,h,i)perylena ND 75 mgiKg 4118/2008 

Benzo{k)fluC>rantnene ND 30 mg/Kg 4/1812008 

Benzoic acid NO 50 mg/Kg 4/1812008 

Benzyl alcohol NO 30 mg/Kg 4/1612008 

Bis{2-chloroattloxy)methane ND 30 mg/Kg 4/18/2008 

81s(2-chloroethyl)ether ND 30 mg/Kg 4/18/2008 

Bis{2-chloroisopropyl}ether ND 30 mg/K9 411612006 

8is(2-ethylhexyl)phthaia.te ND 75 mg/Kg 4/16/2008 

4-Bromophenyl phenyl ether NO 30 mg/Kg 411812008 

Butyl benzyl phthalate NO 30 mg/Kg 4/18/2008 

Carbazole NO 30 mg/Kg 4116/2008 

4-Chloro-3-methylphenol NO 75 mg/Kg 4118/2008 

4-Chloroanil ina ND 75 mg/Kg 4/1812008 

.. ~~·----·------ ------.. 
Qunlilier&: Value exceeds Maximum Contamin~nt Level B Analyte detected in the associated Method lllaok 

E Value ~\love quantitation range II Holding times for preparation or analysis exreeded 

J Analyte detected below q1umtitation limits MCL Maximum Contatninanl Level 

ND Not Detected 111 the Reporting Limit RL Reporting Limit 

s Spike recovery outside ae<.:cpte<l recovery lintits 
Page 61 of 128 
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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: 0804138-16 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphthalena NO 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether NO 

Chi}'Sena ND 

DI-n-butyl phthalate NO 

Oi-n-oc!yl phthalate NO 

Dibenz(a,h)anthracena NO 

Dibenz.ofuran NO 

1.2·Dic:hlorobenzem~ NO 

1 ,3-Dichlombenzena ND 

1 ,4-Dichlorooenzene ND 

3,'3 '-Dichlorobenzidine ND 

Diethyl phthalate ND 

Dimethyl phthalate NO 

2,4-Dichlorophenol ND 

2,4-Dimethylphenol ND 

4 ,6-0initro-2-melhylphene>l ND 

2,4-0initrophenol NO 

2,4-0initrotoluane 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexaehlorobenzene 

Hexachlorobutacliene 

Haxachlorocyclopentadlene 

Hexachloroethane 

I ndeno(1.2 ,3-cd)pyre ne 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

3+4-Methylphenol 

N·Nilwsodl-n-propylamlne 

H-Nitrosodiphenylamine 

Naphthalene 

2-Nitro<miline 

3-Nitroanillne 

4-Ni\roaniline 

Nltrobenl!ene 

2-Nitropheno I 
4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

NO 

NO 
ND 

41 
NO 
ND 

NO 
NO 
ND 
NO 

110 

NO 
NO 
NO 
NO 

ND 

ND 

ND 

ND 
ND 
ND 

ND 
ND 

120 

Qm!llliers: V~lue exceeds Maximum Contaminant Level 

E Value above qunntitation range 

J Anplyte dcte~ed below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limils 

Client Sample ID: EPI-8 

Collection Date: 4/912008 7:17:00 PM 

Date Received: 4/1112008 

Matrb:: SOIL 
··--···-----------------------
PQL Qual Units 

38 mg/KB 

30 mg/Kg 

30 mg/Kg 

30 mgll<g 

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 
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 

m"!Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

DF Date Analyzed 

Analyst: JDC 
4118/2008 

4/18/.2008 

4118/2008 

4/18/2008 

4/18/2008 

4118/2008 

4/18!2008 

411812008 
4/18/2008 

4/1812008 
4118/2008 

4/18/2008 

4118/2008 

4118/2008 

4/1812008 

4118/2008 

4/1812008 

4/18/2008 

4118/2008 

4118/2008 

4/16/2008 

4/1812008 

4/16/2008 

4/16/2008 

4/1812008 

4/18/2008 

4118/2008 
4/18/2008 

4/18/2008 

4118/2008 

4118/2008 

4118/2008 

4118/2008 

4{18/2008 

4/18/2006 
4118/2008 

4118/2008 
4118/2008 

4/18/2008 

411612008 

4/18/2008 

4!18/2008 

B Annlytc detected in the essociated Method Blank 

,,., 

li Holding times fur preparation or analysis exceeded 

MU. MaKimum Contaminant Level 

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: 0804!38-16 
--·-·-------·"··· 
Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

PhenoJ NO 

Pyren& NO 
Pyridine NO 

1,2.4-Trichlorobenzene ND 

2,4, 5-Trichlorophenol NO 

2,4,6-Trlchlorophenol ND 

Surr: 2,4,6-Tribromophenol 49.2 

Surr: 2-Fiuorobiphenyl 84.2 

Surr: 2-Fiuorophenol 86.1 

Surr: 4-Terphenyl-d14 47.3 

Surr: Nltrobenzene·d5 62.5 

Surr: Phanol-d5 66.3 

EPA METHOD 82606: VOLATILES 

Benzene ND 

Toluene 0.54 

Ethylbenzene ND 

Methyl tert-butyl ether (MTBE) ND 
1.2,4-TrimethyJbenzene 12 

1,3,5-Trlmethylben:z:ene NO 

1,2-Dichloroethane (EDC) ND 

1 ,2-Dibromoethane {EDB) NO 

Naphthalene 1.6 

1-Methylnaphth alene 8.1 

2-Melhylnaphthalene 11 

Acetone ND 

8romobenzene NO 

Bromodlch loromethane ND 

Bromoform ND 

Sromomethane ND 

2·Sutanone ND 

Carbon disulfide NO 

Carbon tetrachloride NO 

Chlorotlenzene ND 

Ch~oroethane NO 

Chlorofonn NO 

Chloromethane NO 

2-Chlorotoluene ND 

4-Chlorotoluene ND 

cis·1,2-0CE ND 

ci&-1,3-0ichloropropene ND 

1,2-Dibromo-3-chloropropane ND 

PQL 

30 
30 

75 

30 
30 

30 

35.5-141 

30.4-128 
26.1-129 

34.6-151 

26.5-122 

37.6-116 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

2.0 

20 

7.5 

0.50 

0.50 

0.50 

1.0 

5.0 

50 
1.0 

0.50 
1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

Client Sample ID: EPl-8 

Collection Date: 4/9/2008 7:17:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst JDC 
mg/Kg 4/1512008 

mg/Kg 4/18/2008 

mg/Kg 4118/2008 

mg/Kg 4/18/2008 

mg/Kg 4118/2008 

mg/Kg 4/1812008 

%REC 4/18!2008 

%REC 4/18!2008 

%REC 4/1812008 

%REC 4/18/2008 

%REG 4/16/2008 

%REC 4/1812008 

Analyst: BOH 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 412012008 12:29:39 AM 

mg/Kg 10 4/2012008 1 2:29:39 AM 

mg/Kg 10 • 4120/200812:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4/201200812:29:39 AM 

mg/Kg 10 4/2012008 12:29:39 AM 

mg!Kg 10 4/20/200812:29:39 AM 

mg/Kg 10 4/20/2006 1 2:29:39 AM 

mg/Kg 10 4/2012006 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mgiKg 10 4/20/2006 12:29:39 AM 

mg/Kg 10 4120/2006 12:29:39 AM 

mgiKg 10 4/2012008 12:29:39 AM 

mgll<.g 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4/2012008 12:29:39 AM 

mgiKg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 412012006 12:29:39 AM 

mg/Kg 10 4/2012008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4120/2008 12:29: 39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mgiKg 10 4/20/2006 12:29:39 AM 

mg/Kg 10 4/2012008 12:29:39 AM 

mg/Kg 10 4/2012008 12:29:39 AM 

mg/Kg 10 412012008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

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

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Metnod Blank 

E Value ~bo\'e quantitation range H Holtling times far pre~aration or llnRl}'llis exceeded 

Analyte detecte€1 below quantitation limits MCL Maximum Contaminm1 Level 

ND Not Detec(ed at the RepQrting I.imit 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, Gallup 

Lab Order: 0804138 

Project: Evaporation Pond/Aeration Lagoon 

L11b1D: 0804138-16 
----------- ----------·· -----
Analyses Result 

EPA METHOD 82£08: VOLATILES 

Dlbromocl'lloromethane ND 

Dibrorncmethane NO 
1,2-Dicltlorobenz:ene NO 

1 ,3-Dichlorobenz:ene ND 

1.4-Dichlorobenzene NO 

Oichlorodifluoromethane NO 

1 ,1-Dtchtoroethane NO 

1, 1-Dichloroethene ND 
1 ,2-0ichloropropane NO 
1 ,3-0ichtoropropaoe NO 

2,2-Dichloropropane NO 

1,1-Dichtorop ropene ND 

Hexachlorobutadiene ND 

2-Hexanone NO 

tsopropylbenzene ND 

4-lsepropyltoluen& ND 

4-Methyl-2-pentanone NO 

Methylene chloride NO 

n·Butylbel'lzene NO 

n-Propylbenzene ND 

sec-Sutylbenzooe NO 
Styrene NO 

tert-Butylbenzene NO 

1,1,1,2-Tetrachloroethane ND 
1,1,2,2-Tetrachtoroethane ND 

Telraohloroethene (PCE) NO 
trans-1,2-DCE NO 
Ira ns-1 ,3-Dichloropropene ND 

1,2,3-Trichlombenzene NO 

1,2,4-Triehlorobenzene ND 

1,1,1-Trichloroethane NO 

1,1 ,2-Trichtoroethane ND 

Trichloroathene (TCE) NO 

Trichlorofluoromelhane NO 

1,2,3-Trichloropropane NO 
Vinyl chloride NO 

Xylenes, Total NO 
Surr: 1.2-Dichloroethsne-d4 96.9 

Surr: 4-Sromofluorobenzene 90.7 

Surr: DlbrornofluoromethanE; 96.4 

Surr: Toluene-dB 99.8 

Qualifien: Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

J Analyte detected below qtJII!llitation limits 

ND Not Detected at lhe Reporting Limit 

PQL 

0.50 
1.0 

0.50 
0.5G 
0.5() 

0.50 
11) 

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 

050 
0.50 
0.50 

1.0 

0.5() 
1.0 

68.7-122 

79.3-126 

64.4-119 

86.5-121 

S Spike recovery outside accepted recovery limits 

-·· --·------~-
Client Sample ID: EPl-8 

Collection Date: 4/9/2008 7: 17:00 PM 

Date Received:· 4/11/2008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: BDH 
mgll(g 10 . 4/20/2008 12:29:39 AM 

mg/Kg 10 4120/200812:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mgJKg 10 412012008 12:29:39 AM 

mg/Kg 10 4/20/2006 12:29:39 AM 

rng/Kg 10 4120/2008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29 39 AM 

mg/Kg 10 4/2012008 12:29:39 AM 

rng/Kg 10 4/201200B 12:29:39 AM 

mg/Kg 10 4/20/200B 12:29:39 AM 

mg/Kg 10 4120f200B 12:29:39 AM 

mg/Kg 10 4/20f2008 12:29:39 AM 

mgtKg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg H) 4/20/2008 12:29:39 AM 

mgll<g 10 4/2012008 12:29:39 AM 

mg/Kg 11) 4/2012008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4120/2008 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4/2012006 12:29:39 AM 

mgtl<g 10 4/201200812:29:39AM 

mg/Kg 10 4/20/200812:29:39 AM 

mg/Kg 10 4120/200612:29:39AM 

mg/Kg 10 4120/2006 12:29:39 AM 

mg/Kg 10 4/20/2008 12:29:39 AM 

rng/Kg 10 4/2012008 12:29:39 AM 

m9/Kg 10 4/20/20Q8 12:29:39 AM 

mg/Kg 10 4/201200812:29:39 AM 

mg!Kg 10 4/2012008 12:29:39 AM 

rng/Kg 10 4/2012008 12:29:39 AM 

mg!Kg 10 4/2012008 12:29:39 AM 

mg!Kg 10 4120/2008 12:29:39 AM 

mg/Kg 10 412012008 12:29;39 AM 

rng!Kg 10 4/20/2008 12:29:39 AM 

mg/Kg 10 4/2012008 12:29:39 AM 

%REC 10 4/20f2006 12:29:39 AM 

%REG 10 4/20/2008 12:29:39 AM 

%REG 10 4/20/2008 12:29:39 AM 

%REC 10 412012008 12:29:39/\M 

B Analyle detected in tile associated Me Utod Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contarninanl Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 
Project: 

Lab JD: 

Western Refining Southwest, Gallup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-19 

Client Sample ID: BD-2 

Collection Date; 4/9/2008 

Date Received: 4/11/2008 
Matrix: SOIL 

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

EPA METHOD 30165: DIESEL RANGE ORGANICS 
5000 mgiKg 

25000 mg/Kg 

Diesel Range Organics {ORO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

350000 

52000 

0 61.7-135 S o/oREC 

50 
50 
50 

Analyst: sec 
4/17/2006 5:27:25 PM 

4/17/2008 5:27:25 PM 
4/1712008 5:27:25 PM 

EPA METHOD 80158: GASOLINE RANGE 
Gasoline Range Organics (GRO) NO 

Surr: BFB 103 

EPA METHOD 7471: MERCURY 
Mercury 5.5 

EPA METHOD 60108: SOIL METALS 
At11enic 14 

Barium 210 

Cadmium 0.'10 
Chromium 16 

~~ a 
Selenium ND 
Silver ND 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Azobenzene 

Benz(a)anthracene 

Senzo(a)pyrene 

Benzo(b)lluoranthene 

Benzo(g,h,i)perylene 

Benzo(l()Huoranthene 

Benzoic acid 

Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)etller 

Bis(2-ethythexy!)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-melhylphenol 

4-Chloroanlline 

ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
ND 

ND 
ND 
NO 

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 

%REG 

mg/Kg 

mg!Kg 

mg/Kg 
mg/Kg 

mg/Kg 

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 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/1\g 
mg!Kg 
mg/Kg 

20 

20 

50 

10 

10 

1 

Analyst NSB 
4119120081:53:15AM 

4/19/20081:53:15AM 

Analyst: SNV 
4/28/2008 2:51:14 PM 

Analyst: NMO 
4/23/2008 B:07:03AM 

4/23/2008 9:21:38 AM 

4/23/2008 8:07:03 AM 
4/23/2008 8:07:03 AM 
4/28/2008 9:36:28 AM 

412312008 9:21 :38 AM 

4/2812008 9:36:28 AM 

Analyst: JDC 
4118/2008 

4118/2008 
4118/2008 
4/18/2008 

4/18/2008 

4/1812008 

4/18/2()08 

4(18/2008 

4{18/2008 

4/1812008 

4/18/2008 

4/1812008 
4/1812008 

4/1812008 
4/1812008 

<!/1812008 

4118/2008 

4/18/2006 

411812008 

4/18/2008 

411812008 
----·-·----- ---- ..... . ·--------------·---

QuAilfler·s: Valu~ ellceeds Ma)(imttm Contamin11nt level 

E Value above quantitation unge 
Analyte detec!cxl below quantitation limits 

N[) Not Detected at the Reponing Limit 

S Spike rece~very outside ucceptcd recovery limits 

B Analyte detected in the ass<X:iated Method Blank 

H Holding times for preparation or analysis exceeded 

MCL MIIXimum Contaminant Level 

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 

LabiD: 0804138-19 
-----·---- ------· 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 

2-Chloronaphthalene ND 

2-Chloropnenol ND 

4-Chlorophenyl phenyl ether NO 

Ch~sene 49 

Di-n-butyl phthalate NO 

Di·n-octyt phthalate NO 

Dibenz(a,h)anthracene NO 

Dibenzofuran :l6 

1 ,2-Dichlorobenzene ND 

1,3-Dir:hlorobenzene NO 

1 ,4-Dlchlorobenzene NO 

3,3'-Dichlorobenzidine ND 

Diethyl phthalate NO 

Dimethyl phthalate NO 

2,4-Dichlorophenol ND 

2,4-0imethylphenol NO 

4,6-Dlnitro-2-methylphenol NO 

2,4·D-tnilropheno1 NO 

2 ,4-Din ilrotoluene 

2,6-Dinilrotofuene 

Flu oranthene 

Fluorene 

Hexachlorobanzene 

Hexachlorobutadiene 

Hexachlorocyclopentediene 

Hexachloroethan.e 

lndeno(1.2,3-cd)pyrene 

lsophorone 

2-Methylnaphlhalene 

2-Methylphanol 

3+4-Methylphen ol 

N-Nitrosodi-n-propylamine 

N-N itrosodiphenylamine 

Naphthalene 

2-Nitroanihne 

3-Nitroanlline 

4-Nitroanlllroe 

Nitrobenzene 

2-Nitrophenol 

4-N ilroph enol 

Penlacl\torophenol 

Phenanthrene 

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

NO 

ND 

ND 
130 

ND 
ND 
NO 
NO 
ND 
ND 

640 
ND 
35 

NO 
ND 
67 

NO 

NO 
NO 
NO 
NO 
NO 
ND 

310 

Qunliricr5: Value exceeds MHximum Contaminant Level 

E Vslue above quantitation range 

Analyte detected below quantibttion limits 

ND Not Detected at th~ RqJorting Llmi! 

S Spike rccovery ott!sidc accepted recovery limits 

Client Sample lD: BD-2 

Collection Date: 4/9/2008 

Date Received: 4/1112008 

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!Kg 

30 mg/Kg 

30 mgJKg 

30 mg/Kg 

30 mg/Kg 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mgiKg 

45 mg/Kg 

75 mg/Kg 

75 mg/Kg 

75 

75 

38 
30 
30 
30 
30 
30 

38 

75 
75 
75 
30 

30 
30 

30 

30 

30 

38 
75 

30 

30 
50 
30 

mQIKg 

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 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

DF 

1 

1 

1 

1 

1 
1 
2 

1 

Date Analyzed 

Analyst: JDC 

411812008 

4/1812008 

411812008 

4118/2008 

4/16/2008 

411812008 

4/18/2008 

4/1812008 

4/1812008 

4{18/2006 

4{18/2008 

411812008 

4/1812008 

4/1812008 

4!1812008 

4!1812008 

4!1812008 

4/1812008 

4118/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

411812008 

4/18/2008 

4118/2008 

4/20/2008 

4118/2008 

4/18/2008 

4118/2008 

4/18/2008 

4{18/2008 

4/18/2008 

4/1612008 

4/1812008 

4/18/2008 

4/1812008 

4/18/2008 

4118!2008 

4/1812008 

----------------··----·--

,...., 

G Anlllytc detected ill the assooieted Method Blank 

H HoldinJl. limes for preparation or analysis e:tcecded 

MCL Maximum Contamin~nt Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

___ ., ___ ----.. -----------~------ ·······----~~ 
--~------- -·--·----
CLIENT: Western Refming Southwest, G~tllup C.lient Sample ID: BD·2 

Lab Order: 0804138 Collection Date: 4/912008 

Project! Evaporation Pond/Aeration Lagoon Date Received: 4/! 1/2008 

Lab ID: 0804138-19 Matrix: SOIL 

-------···· . ---- ~----

An11lyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst JDC 

Phenol NO 30 mgfKg 4{18/2008 

Pyrena 51 30 mgtKg 4/1812008 

Pyridine NO 75 mgfKg 411812008 

1 ,2,4-Trichloroben1:ene ND 30 mgfKg 4118/.200S 

2,4,5-TrlchiOrophenol ND 30 mg/Kg 411812006 

2,4,6-Trichlorophenol ND 30 mg/Kg 4118.12008 

Surr: 2,4,6-Tribromophenol 19.9 35.5-141 s %REC 4118/2008 

Surr: 2-Fiuoroblphenyl 0 30.4-128 s %REC 4/18/2008 

Surr: 2-Fiuorophenol 83.7 28.1·129 %REC 411812008 

Surr: 4-Terphenyl-d14 451 34.6-151 %REC 4116/2008 

Surr: Nitrobenzene-d5 84.4 26 5-122 %REG 4/18/2008 

Surr: Phenol-d5 66.9 37.6-118 %REC 4/1812008 

EPA METHOD 82608: VOLATILES Analyst: SOH 

Benzene NO 0.50 mg/Kg 10 4/20J20081:05:i9AM 

Toluene 1.2 0.50 01!}/Kg 10 4/2012008 1:05:19 AM 

Ethylbem:ene NO 0.50 mg/Kg 10 4/20/20081:05:19 AM 

Methyl tert-bu!yl ether (MTBE) ND 0.50 rniJIKg 10 412012006 1:05:19 AM 

1,2,4-Trimethylbenzene 3.6 0.50 mgiKg 10 4/20/2008 1 :05: 19 AM 

1,3,5-Trimethylbenzene 0.56 0.50 mgfKg 10 4120/20081:05:19 AM 

1,2-Dichloroethane (EDC) NO 0.50 mgtKg 10 4/20/2008 1 :05: 19 AM 

1,2-Dibromo!11hane {EDB) NO 0.50 mg/Kg 10 4120/2008 1 :05: 19 AM 

Naphthalene 4.1 1.0 mg/Kg 10 412012008 1 :05:19 AM 

1-Melhylnaphthalene 21 2.0 mg/Kg 10 4120/2008 1 :05:19 AM 

2-Methylnaphthalene 24 2.0 mg/Kg 10 4120/2008 1:05:19 AM 

Acetone ND 7.5 mg/Kg 10 4/20/2006 1 :05:19 AM 

Bromobenzene ND 0.50 mgiKg 10 4/20/20081:05:19 AM 

Bromodichlorometha ne NO 0.50 mg/Kg 10 4/20/2008 1:05:19 AM 

Bromoform ND 0.50 mg/Kg 10 <1120/2008 1:05:19 AM 

Elromomethane ND 1.0 mg!Kg 10 4120120081 :05:19AM 

2-Butanone NO 5.0 mg!Kg 10 4/2012008 1 :05:19 AM 

Carbon disu IIi de NO 5.0 mg!Kg 10 4/20/20081:05:19 AM 

Carbon tetrachloride ND 1.0 mgiKg 10 4/20/2008 1:05:19AM 

Chlorobenzene NO 0.50 mgiKg 10 4120/2008 f :05:19 AM 

Chloroethene NO 1.0 mg/Kg 10 4/20/2008 1:05:19 AM 

Chloroform ND 0.50 mg!Kg 10 412012006 1 :05: 19 AM 

Chloromethane ND 0.50 mg/Kg 10 4120/2008 1 :05: 19 AM 

2-Chlorotoluene ND 0.50 mg/Kg 10 4/20/2008 1:05:19 AM 

4-Chlorotoluenc ND 0.50 mg!Kg 10 4120/2008 1:05:19 AM 

cis-1,2-0CE ND 0.50 mg/Kg 10 4/20/2008 1 :05:19 AM 

cis-1.3-Dichloropropene ND 0.50 mg/Kg 10 412 0/2008 1 :05:19 AM 

1.2-0it>romo-3-chloropropane NO 1.0 mgiKg 10 4120/2008 1 :05: 19 AM 

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

Q11allflers: Value ell:ceeds MIIXimum Conta1ninant Levd B Analyte detected in !It<; as.~odatcd M~thod Bl~nk 

E Value above quantitationl'!ln&c ll Holding times for preparation or analysis exceeded 

J Ana~yte detected below quontitation li1nits MCL Maldmum Contaminant Ltvel 

ND Not Det~cted a! the Reportillg Limit RL Reporting Limil 

s Spike recovery outside accepted recovery limits 
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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 

0804138-19 

.. --------···-~----------. 

Client Sample ID: BD-2 

Collection Date: 4/9/2008 

Date Received: 411112008 

Matrlx: SOIL 
-···-------- -----

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst SOH 

D ibromochloromethane ND 0.50 mg/Kg 10 4120/2008 1:05:19 AM 

D1bromomethane ND 1.0 mgiKg 10 4120/2008 1:05:19 AM 

1,2-Dichtorobenzene ND 0.60 mg/Kg 10 4120/20081:05:19 AM 

1,3-Dichlorobenzene NO 0.50 mg!Kg 10 4120/20081:05:19 AM 

1 ,4-D,chlorobenzene ND 0.50 mgiKg 10 412012008 1 :05:19 AM 

Dichlorodifluoromelhane ND 0.50 mg/Kg 10 4/20/20081:05:19 AM 

1,1-Dichloroethane ND 1.0 mg/Kg 10 4120/2008 1 :05:19AM 

1, 1-Dichloroethene ND 0.50 mg/Kg 10 4/2012008 1:05:19AM 

1,2-Dichloropropane NO 0.50 mg/Kg 10 4/20120081:05:19 AM 

1 ,3-Dichloropropane NO 0.50 mg/Kg 10 4/20/20081:05:19AM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 4/20/20081:05:19AM 

1,1-Dichloropropene NO 1.0 mg/Kg 1() 4120/2008 1 :05: 19 AM 

Hexachlorobutadiene ND 1.0 mg/Kg 10 4/2012008 1:05:19AM 

2-Hexanone NO 5.0 mg/Kg 10 412012008 1:05:19 AM 

lsopropylbanzene ND 0.50 mg/Kg 10 4/20/2008 1:05:19 AM 

4-ls?propyltoluene NO 0.50 mg/Kg 10 4120/2008 1:05:19 AM 

4-Methyl-2-pentaoone NO 5.0 mgJKg 10 4120/2008 1:05:19 AM 

Methylene chloride NO 15 mg/Kg 10 4/20/2008 1 :05:1 B AM 

n-B utylbenzene 0.72 0.50 mg/Kg 10 4/20/2008 1:05:19 AM 

n-Propylbenzene NO 0.50 mg/Kg 10 4/2012008 1 :05: 19 AM 

sec-Butylbenzene NO 050 mg/Kg 10 4/20/2008 1:05:19 AM 

Styrene ND 0.50 mg/Kg 10 4/20/2008 1 :05: 19 AM 

te1t-Butylbenzene ND 0.50 mg/Kg 10 4/2012008 1 :05: 1 9 AM 

1,1,1 ,2-Tetrachloroethene NO 0.50 mg/Kg 10 4/20/20081 :{)5:19AM 

1,1,2,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/20120081:05:19 AM 

Tetrachloroethane (PC E) ND 0.50 mg/Kg 10 4/2012008 1 :05: 19 AM 

lmns-1,2-DCE NO 0.50 mg/Kg 10 4120/2008 1 :05: 1 G AM 

lram;-1,3-Dichloropropene ND 0.50 mg/Kg 10 4120/2008 1:05:19 AM 

1,2,3-Trlchlarobenzene NO 1.0 mg/Kg 10 4/20/20081:05:19AM 

1,2,4-Trichlorobenzene ND 0.50 mg/Kg 10 4/2012008 1:05:19AM 

1 .1.1-Trichloroethane NO 0.50 mgfKg 10 4120/2008 1 :05:19AM 

1,1 ,2-Trichloroethane NO 0.50 mg!Kg 10 4120120081:05:19AM 

Trichloroethene (TCE) ND 0.50 mg/Kg 10 4/20/2006 1:05:19AM 

Trichlorofluorome\hane NO 0.50 mg!Kg 10 4/20120061:05:19 AM 

1,2,3-Trlchloropropane ND 1.0 mg/Kg 10 4/20120081:05:19 AM 

Vinyl Gbloride ND 0.50 mg!Kg 10 4/20/20D81:05:19AM 

Xylenes, Total 3.1 1.0 mg/Kg 10 412012008 1 :05:19AM 

Surr. 1,2-Dichloroelhane-d4 98.8 66.7-12:2 %REG 10 4120/20081:05:19AM 

Surr: 4-Br()mofluorobenzene 93.1 79.3-126 %REC 10 4/20/2008 1 :05:19AM 

Surr: Dlbromofluoromethane 105 64.4-119 %REG 10 4/2012008 1:05:19 AM 

Surr: Toluene-dB 101 86.5--121 o/oREC 10 4120/20081:05:19AM 

·---- .. ··------------

Qualifltn: • Value exceeds MRximum Contaminant Level B Analyte detected in the associated Method lllank 

E Value above quantitation range H llolding times for preperation or analysis exceeded 

1 Analyte detected below quantitalion limits MCL Maxim 11m Contamin=nt Level 

ND Not Detected at lhe Reporting Limit Rl. Reporting Limh 

s Spike recovery Olltside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 19-Apl·-08 

··----· ·- ··----·---·='-====...c; ====~========-~=~----
CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/ Aeration Lagoon 

Lab ID: 0804138-20 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diasel Range Or"anlcs (DRO} 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80159: GASOLINE RANGE 

G;.soline Range Organics (GRO) 

Surr: BFB 

EPA METHOD 7471: MERCURY 

Mercury 

EPA METHOD 60109: SOIL METALS 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

EPA METHOD 8270C: SEMIVOLATILES 

Acensphthene 

Acenaphthylene 

Aniline 

Anthracene 

Awbanzene 

Benz(a)anthraeene 

Benz:o(a)pyrene 

Ben:;-:o{b)fluoranthene 

Benzo(g,h, i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bls(2-chloroethoxy)methane 

Bis(2-chtoroethy!)ether 

Bls(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl bBnzyl phthalate 

Carbazole 

4-Ch!oro-3-methylpheno! 

4-Chloroa nillne 

220000 
ND 

0 

ND 

109 

11 

12 
421) 

0.46 

22 
26 

NO 
ND 

ND 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
ND 

Client Sample ID: BD·l 

Collection Date: 4/8/2()08 

Date Received: 4fll/2008 

Matrix: SOIL 

PQL Qual Units DF 

5000 
25000 

mg/K.g 

mg/Kg 

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 
mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mgJKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mg/Kg 

mg/Kg 

50 
50 

50 

20 

20 

50 

1 

10 

10 

Date Analyzed 

Analyst: SCC 

4/18/200811:41:56 PM 

4118/200811:41:56 PM 

4/16/200611:41:56 PM 

Analyst: NSB 

4/19/2008 2:23:16 AM 
4/1912006 2:23:16 AM 

Analyst: SNV 

4/2812008 2:54:28 PM 

Analyst: NMO 

4/2312008 8:09:42 AM 

4/23/2008 9:24:19 AM 
4/2312008 8:09:42 AM 

4/2312008 8:09:42 AM 

4/2812008 9:39:06 AM 

4/23/2008 9:24:19AM 

4/28/2008 9:39:06 AM 

Analyst: JDC 

411812008 

4/1812008 

4/1812008 

4/1812008 
4/18/2008 

4/18/2008 

4/1Sf2008 

4/1812008 

4118{2008 

4116/2008 

4/1812008 

4/1812008 
4/18/2008 

4/18/2006 

4/1812006 

4118/2008 

4/18(2008 

4116/2008 

4!18/2008 
4116/2006 

4/1812006 
----- ____ .. _________ _ -----------· ····-· ----

Vnluecxc~'Cds Maximum Contaminam Level 

E Value abow: quantitstioo range 

Analyte deteeted below quantitation limits 

ND Not Deteeted at the Reporting Limit 

S Spike recovery outside accepted recovery limits ..,,., 

B Ana!yiG dll\CI)tcd in the associlll~d Method Blank 

H Holding times for preparati011 or nnalysis exceeded 

MCL Maximum Contamin~nt Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 

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

CLIENT: Western Refining Southwest, Gallup Client Sample ID: BD-1 

Lab Order: 0804138 Collection Date: 4/812008 

Project: Evaporation Pond/Aeration Lflgoon Date Received: 4/11/2008 

Lab ID: 0804138-20 Matrix; SOIL 

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

EPA METHOD B270C: SEMIVOL.ATILES Analyst: JDC 

2-Chloronaphthalene NO 38 mg/Kg 4/1812008 

2-Chlorophenol NO 30 mg/Kg 4/1612008 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 4/1 B/2008 

Chrysene 48 30 mg/Kg 4/18/2008 

DI-n-butyl phthalate NO 75 mg/Kg 4/18/2008 

Di-n-octyl phthalate NO 30 mg/Kg 4/18/2008 

Dlbenz(a,h)anlhracene NO 30 mg/Kg 4/18/2008 

Oibenzofuran NO 30 mg/Kg 4/1812008 

1,2-Dichlorobenzene NO 30 mg/Kg 4/18!2()08 

1,3-0ichlorobenzene NO 30 mg/Kg 4/18/2008 

1 ,4-Dichlorobenzene ND 30 mg/Kg 4/18/2008 

3,3 '-Dichlorobe!1zidine ND 38 mg/Kg 1 4116/2008 

Dlethyl phthalate ND 30 mg/Kg 1 4118/2008 

Dimethyl phthalsle ND 30 mg/Kg 4118/2008 

2,4-Dichlorophenol ND 30 mgll<g 4/18/2008 

2,4-Dimethylphanot ND 45 mg/Kg 4(1612006 

4,6-0initro-2-methylphanot ND 75 mg/Kg 4/18/2006 

2,4-Dinitrophenol NO 75 mgiKg 4{18/2008 

2,4-0initrotoluene ND 75 mg/Kg 411812006 

2 ,8-Dinitrotoluene ND 75 mg/Kg 1 4118/2008 

Flu ora nthene NO 38 mg/Kg 1 4/1812008 

Fluorene 100 30 mg/Kg 4118{2008 

Hexachlcrooenzene ND 30 mg/Kg 41181.2008 

Hexilchlorollutadlene NO 30 mg/Kg 4116/2008 

Hexachlorocyclopentadie!'le ND 30 mg/Kg 4/18/2008 

Hex-achloroethane NO 30 mg/Kg 4/1812008 

lndeno(1,2.3-cd)pyrene ND 38 mg/Kg 4/1812008 

faophorone NO 75 mg/Kg 4/1812()08 

2-Mflthylnaphthalene 540 38 mgiKg 4116/2008 

2-Methylphenol ND 75 mg/l<g 4/18/2008 

3+4-Methylphenol 30 30 mgll<g 4/18/2008 

N-Nitrosodi-n-propylamine NO 30 mg/Kg 4116/2008 

N-Nitrosodip heny lamine ND 30 mgiKg 4/1812006 

Naphthalene 48 30 mgll<g 4/16/2008 

2·Nitroanilille NO 30 mg/Kg 4/16/2006 

3-Nitroaniline NO 30 mg/Kg 4/1612008 

4-Nitroaniline ND '38 mg/Kg 4118/2008 

Nitrobenzene NO 75 mg/Kg 4/18/2008 

2-Nitrophanol ND 30 mg/Kg 4/1812008 

4-NUrophenol ND JO mgtKg 4/1812008 

Pentachlorophenol ND 50 mg/Kg 4/18/2006 

PhGnanthrene 300 30 mg/Kg 4116/2008 

----------------- -·· . ---·-·····-------- --------····-----·-···--------····-·-·----
Qualifien;; Vulue exceeds Mnximum Cont~minant Level 

E Value llb!>Ye quantitation range 

Analyte detected below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside acco:.ptcd recovery limits 
'71 

B Analyte detected in tile associated Method Blank 

H Holding times for prt::paration or analysis exceeded 

MCL Maxi111utn Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup Cllenl Sample ID: BD-1 

Lab Order: 0804138 Collection Date: 4/8/2008 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/1008 

LabiD: "0804138-20 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Phenol ND 30 mg/Kg 411612006 

Pyrene 56 30 mg/Kg 4118/2006 

Pyridine NO 75 mg/Kg 4/1Bf2008 

1,2,4-Triclllorobanzene NO 30 mg/Kg 4/18/2008 

2,4.5-Trichlorophenol NO 30 mg/Kg 4/18/2008 

2,4,6-Trlchlorophenol NO 30 mg/Kg 4118/2008 

Surr: 2.4,6-Tribrl>mophenol 30.1 35.5-141 s %REC 4/18/2008 

Surr: 2-Fiuoroblphenyt 73.9 30.4-128 %REC 4/1812008 

Surr: 2-Fiuorophenol 89.8 28.1-129 %REC 4/18/2008 

Surr: 4-Terphenyl-d14 35.9 34.6-151 %REC 4/18/2008 

Surr: Nitrobenzene-d5 81.0 26.5-122 %REC 4f1812008 

Surr: Phenol-d5 66.8 37.6-118 %REC 4116/2008 

EPA METHOD 82606: VOLATILES Analyst: BDH 

Benzene NO 0.50 mg/Kg 10 4/20/2008 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 4120/20061:40:28 AM 

Methyl tert·butyl e\her (MTBE) NO 050 mg/Kg 10 4120/2006 1 :40:28 AM 

1,2 ,4· Trimathylbenzene 2.9 0.50 mg/Kg 10 4120/2008 1:40:28 AM 

1,3,5-Trimethylbenzene 0.61 0.50 mg/Kg 10 412012008 1 :40:28 AM 

1,2-0tchloroethane (EDC) NO 0.50 mg/Kg 10 412012008 1:40:28 AM 

1,2-Dibromoethane (EDB) ND 0.50 mgiKg 10 412012008 1:40:28 AM 

Naphthalene 5.1 1 0 m~/Kg 10 412012008 1:40:28 AM 

1-Methylnaphthalene 23 2.0 mg/Kg 10 4/2012008 1 :40:28 AM 

2-Methylna phthalene 34 2.0 mg/Kg 10 412012008 1 :40:26 AM 

Acetone NO 7.5 mg/Kg 10 4!20120081:40;28AM 

Bramobenzene NO 0.50 mg/Kg 10 4/20/20081 :.40:28 AM 

Bromodlchlorometnane NO 0.50 mg/Kg 10 4120/2008 1 :40:28 AM 

Btamoform NO 0.50 mg/Kg 10 4/20/2008 1 :40:26 AM 

Bromomethane NO 1.0 mg/Kg 10 4120/2008 1:40:28 AM 

2-Butanone ND 5.0 mg/Kg 10 4/20/2008 1:40:28 AM 

Carbon disulfide ND 5.0 mg/J<g 10 4/20/2008 1:40:28 AM 

Carbon tetrachloride NO 1.0 mgJKg 10 4/20f2008 1:40:28 AM 

Chlorobenzene NO 0.5D mg/Kg 10 4/2012009 1 :40:28 AM 

Chloroethane ND 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 mgtKg 10 4/20/2008 1:40:28 AM 

2..Chlorotoluene ND 0.50 mg/Kg 10 4/20/2006 1:40:26 AM 

4-Chlorotoluene NO 0.50 mg/Kg 10 4/20/2008 1:40:26 AM 

cls-1,2-DCE ND 0.50 mgiKg 10 4120/2008 1 :40:28 AM 

ois-1,3-Dichloropropene ND 0.50 mgJKg 10 412012008 1:40:28 AM 

1, 2-Dibromo-3-cllloropropane NO 1.0 mg/Kg 10 4/20120081:40:28 AM 

-----·-·-· .. ---·~ 
Quail lien: Value exceeds Maximum Contaminant Level B Analytc detected in the associated Method Blank 

E Value above qu~ntitation r8ngc H Holding limes for preparation or analysis exceeded 

Analyte detected below quantitlltian limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Litnit 

s Spike recovery outside accepted recovery limits Page 71 of 128 
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Hall Environmental Analysis Laboratory, Inc . Date; 29-Apr-08 

----·-------~··--
... ··-------·· ··-··-.--- ••• -·--... #' ·;: -:--======-.=.:.:-_-;-_- ..... --:-=:--=-==---=:::::---====--.: 

............... -- ... 

CLIENT: Western Refining Southwest, Gallup Client Sample ID: BD·l 

Lab Order: 0804!38 Collection Date: 4/812008 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/\1/2008 

Lab ID: 0804138-20 Matrix: SOIL 

.. ·----·--
Analyses Result PQL Qual Units DF Date Ar1alyzed 

EPA METHOD 82609: VOLATILES Analyst: BDH 

Drbromochlorometnane ND 0.50 mg/Kg 10 4/2012008 1 :40:28 AM 

Dibromomethan!! NO 1.0 mg/Kg 10 4/2012008 1 :40:28 AM 

1, 2-Dichlorobenlerte ND 0.50 mg/Kg 10 4/20/2008 1:40:28 AM 

1,3-Dichlorobenlene ND 0.50 mg/Kg 10 4/2012008 1 :40:28 AM 

1.4-Dlchlorobenzene NO 0.50 mg/Kg 10 4/2012008 1 :40:28 AM 

Dichlorodilluoromethane NO 0.50 mg/Kg 10 4/2012008 1 :40:28 AM 

1,1 -Diohloroetha ne NO 1.0 mg/Kg 10 4/2012008 1 :40:28 AM 

1,1-Dichloroethene NO 0.50 mg/Kg 10 4/2012008 1:40:28 AM 

1 ,2-Dlchloropropana ND 0.50 mg/Kg 10 4/20/2D08 1 :40:28 AM 

1,3-Dichloropropane ND 0.50 mg/Kg 10 4/2012008 1 :40:28 AM 

2,2-Dichloropropane ND 1.0 mg/Kg 10 4/20/2008 1 :40:28 AM 

1,1-Dichloropropene NO 1.0 mg/Kg 10 4/20/20081 :40:28AM 

Hexachlorobutadiene NO 1.0 mg/Kg 10 4/20/2008 1 :40:28 AM 

2-Hexanone ND 5.0 mg!Kg 10 4/20/2008 1 :4{):26 AM 

IBOP!'OPYibenzene NO 0.50 mg/Kg 10 4/20/2008 1 :40:28 AM 

4-lsopropyltoluene ND 0.50 mgfKg 10 4/20/2006 1 :40:28 AM 

4-MEJthyl-2-pentanone NO 5.0 mg/Kg 10 4/.20/2008 1:40:26 AM 

Methylene chloride ND 1.5 mg/Kg 10 4/20/2006 1 :40:28 AM 

n-Bu1ylbenzene 0.65 0.50 mg/Kg 10 4/20!20DB 1:40:28AM 

n-Propyloonzene NO 0.50 mg/Kg 10 412012008 1:40:28 AM 

sec-Butylbenzene NO 0.50 mg/Kg 10 4120/2.008 1:40:28 AM 

Styrene NO 0.50 mg/Kg 10 4/2012D06 1:40:28 AM 

tert-B utylbenz:ene ND 0.50 mg/Kg Hl 412012006 1 :40:28 AM 

1,1 ,1,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/20/2008 1:40:28 AM 

1,1,2,2-Telrachloro&thane ND 0.50 mg/Kg 10 412012006 1 :40:28 AM 

Tetraohloroethene (PCE) NO 0.50 mg/Kg 10 4/2012006 1 :40:28 AM 

trens-1,2-DCE ND 0.50 mg/Kg 10 4/2012008 1:40:28 AM 

trans-1,3-DichiOropropene ND 0.50 mg/Kg 10 412012008 1 :40:28 AM 

1 ,2,3-Trichloroben;zene NO 1.0 mi)IKg 10 4/2012008 1 :40:28 AM 

1,2,4-Trichlorobenzene ND 0 50 mg/Kg 10 4J20/2006 1 :40:28 AM 

1,1,1-Trichloroethane NO 0.50 mg/Kg 10 4/2012008 1:40:28 AM 

1,1,2-Triohtoroethane ND 0.50 mgiKg 10 4/2012008 1 :40:28 AM 

Trichloro&thene (TCE) ND 0.50 mg/Kg 10 4/2012008 1 ;40:28 AM 

Trichlorofluoromethane ND 0.50 mg/Kg 10 412012008 1 :40:28 AM 

1,2,3-Trichloropropane NO 1.0 mg/Kg 10 4120!2008 1 :40:28 AM 

Vinyl chloride ND 0.50 mg/Kg 10 412012008 1 :40:28 AM 

Xylenes, Total 3.1 1.0 mg/Kg 10 4120!2008 1:40:28 AM 

Surr: 1,2·Dichloroethene-d4 94.0 68.7-122 %REC 10 412012008 1:40:28 AM 

Surr: 4-Bromolluoronenzene 94.4 79.3-126 %REC 10 4/2012008 1:40:28 AM 

Surr: Dibromofluoromethane 99.4 64.4-119 %REC 10 4/2012008 1 :40:28 AM 

Surr: Toluene-dB 95.0 86.5-121 •kREC 10 412012008 1:40:28 AM 

----------

Qualifrcr.~: Value ex.ceeds Maximum Comaminant Level B Analyte detected in tho as~ociated Method El~nk 

r: Value Hbove quantitathm range H Holdi11g times for pn:paration or analysis exceeded 

J Analyte deu:ctcd below quantitationlimits MCL Maximum Cont1nni11ant Level 

ND Not Detected al the Reporting Limit 

S Spike: recovery outside accepted recovery I imits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory~ Inc. Date:: 29-Apr-08 

--
CLIENT: Western Refming Southwest, Gallup Client Sample lD: EB040808 

Lab Order: 0804138 Collection Date: 4/8/2008 4:45:00 PM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4111/2008 

Lab ID: 0804138-2\ Matrix: AQUEOUS 

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

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene NO 1.0 1-Jg/L 4/19/200812:33:24 PM 

Toluene NO 1.0 !Jg/L .!1/19/2008 12:33:24 PM 

Ethyl benzene ND 1.0 j.Jg/L 4/19/2008 12:33:24 PM 

Methyllert-bulyl ether (MTBE) NO 1.0 j.Jgll 411912008 12:33:24 PM 

1,2,4-Trimethylbenzene ND 1.0 )JQ/L 4/1912008 12:33:24 PM 

1 ,3,5-Trlmethylbenzene ND 1.0 j.JgiL 4/19/2006 12:33:24 PM 

1,2-0 ichloroethane (ED C) f\ID 1.0 j.Jgll 4/191200812:33:24 PM 

1 ,2-Dibromoelhane (EDB) ND 1.0 IJgll 4/19/200612:33:24 PM 

Naphthalene ND 2.0 j.Jgll 4/191200812:33:24 PM 

1-Melhylnaphthalane NO 4.0 IJQIL 4/19!200812:33:24 PM 

2-Methylnaphthalene N!J 4.0 !JQ/L 4/1912008 12:33:24 PM 

Acetone ND 10 J.lgll 4119/2008 12:33:24 PM 

Bromobenzene ND 1.0 j.JQIL 4/19/2008 12:33:24 PM 

Bromodichloromethane ND 1.0 j.JgiL 1 4/19/2008 12:33:24 PM 

Bromoform NO 1.0 j.Jg/L 1 4119/200812:33:24 PM 

Bromomethane ND 1.0 j.lg/l 41191200812:33:24 PM 

2-Butanone ND 10 j.JQIL 4/19/2008 12:33:24 PM 

C11rbon disulfide NO 10 J.IQIL 4/19/2008 12:33:24 PM 

Carbon Tetrachloride ND 1.0 j.JQIL 4119/2008 12:33:24 PM 

Chlorobenzene ND 1.0 j.Jg/L 4/19/2008 12:33:24 PM 

Chloroethane NO 2.0 j.Jgll 4/191200812:33:24 PM 

Chloroform NO 1.0 j.Jg/l 4(1912008 12:33:24 PM 

Chloromethane NO 1.0 IJQ/L 4/191200812:33:24 PM 

2-Chlorololuene ND 1.0 )Jg/L 4119{200612:33:24 PM 

4-Chlorololuene NO 1.0 J.lg/l 4/19/.2008 12:33:24 PM 

ois-1,2-DCE NO 1.0 f.lg/L 4/19/2008 12:33:24 PM 

cls-1 ,3-Dichloropropana MD 1.0 ~Jg/L 4/1912008 12:33:24 PM 

1 .2-Dibromo-3-chloropropane NO 2.0 f.lg/L 4/19/2008 12:33:24 PM 

Dibromochlorometharte ND 1.0 j.Jg/L 4/19/2008 12:33:24 PM 

Dibromomethane ND 1.0 JJg/l 4/19/200812:)3:24 PM 

1 ,2-Dichlorobenzene ND 1.0 IJ9/L 1 4/19/200812:33:24 PM 

1,3-0ichlorobenzene ND 1.0 j.Jgfl 1 4f19/200812:33:24 PM 

1, 4-Dichlorobenzene NO 1.0 IJ9/l 1 4119/2008 12:33:24 PM 

Dlchlorodlfiuorometllane NO 1.0 IJ9/L 1 4f19/200812:33:24 PM 

1,1-Dichloroetharle ND 1.0 !JQ(L 41191200812:33:24 PM 

1 , 1·Dichloroethene NO 1.0 IJg/L 4/19/200812:33:24 PM 

1,2-DichloropropaRe ND 1.0 j.Jg/L 4119/200812:33:24 PM 

1,3-Dichloropropane ND 1.0 1-Jg/L 4/191200!112 33:24 PM 

2,2-Dlchloropropane NO 2.0 iJg/L 411912006 12:33:24 PM 

1,1-Dicllloropropene ND 1 0 f./9/L 4119/2006 12:33:24 PM 

Hexachlcrobutadiene ND 1.0 fJQ/L 4/19/2006 12:33:24 PM 

2-Hexanone NO 10 IJg/L 4/19/2006 12:33:24 PM 

-···---·--

Qualifiers: Value exceeds Maximum Contaminant Level B Analytc detected in the a.~sociated Method Dlank 

Y, 1: Vallie above quanth11tion range H Holding times ror preparation or analysis exceeded 

J Analytt detected below qtlantilation limits MCL Maximum Contaminant Level 

ND Not Detected at the R~porting Limit RL Reponing Limit 

s Spike recovery outside accepted recovery li1nlts 
Page 73 of 128 
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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 Re!ult 

EPA METHOD 82608: VOLATILES 

!sopropyfbenzene ND 
4-!sopropy!toluene ND 

4-Methyl-2-pentanone ND 

Methylene Chloride ND 

n-Butylbenzene NO 
n-Propylbenzene NO 
seo-Butylbenzene NO 
Styrene NO 
tert-Butylbenzell& ND 

1,1, 1,2-Tetrachloroethane ND 

1,1,2,2-Tetrechloroelhane ND 

Tetrachloroethane (PCE) NO 
trans-1 ,2-DCE NO 
trans-1,3-Dich loropropene ND 
1,2,3-Trichlorobenzene NO 

1,2,4-Trlchlorobenzene NO 

1,1,1-Trichloroethane NO 

1,1 ,2-Trichloroethane ND 

Trichloroethane (TCE) NO 
Trichloronuoromethane ND 
1,2,3-Trichloropropane NO 

Vinyl chloride NO 
Xy!enes, Total NO 

Surr: 1 ,2-0ichl0foethane-d4 108 

Surr: 4-Bromofluorobenzene 102 

Surr; Oibromof!uoromethene 101 

Surr: Toluene-dB 104 

Qu1111ners: • Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

Analyte detected below quanlitation limits 

NO 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 ID: E804080& 

Collection Date: 4/812008 4:45:00 PM 

Date Received: 4/llfl008 
Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: BDH 

!Jg/L 4/19/2008 12:33:24 PM 

llt:IIL 4/191?00812;33:24 PM 

IJQIL 4/1912008 12:33:24 PM 

IJgiL 4119/.2008 12:33:24 PM 
j.lg/l 4/1912008 12:33:24 PM 

1-fg/l 4/191200812:33:24 PM 

iJQfL 4119/200812:33:24 PM 

IJQIL 411912008 12:33:24 PM 

IJg/L 4/1912008 12:33:24 PM 

1-fQ/L 4/19/2008 12:33:24 PM 

j.Jgll 4/1G/200B 12:33:24 PM 

~giL 4/19/200812:33:24 PM 

IJQIL 4/19/200812:33:24 PM 

IJgiL 4/1912008 12:33:24 PM 

IJQIL 4/19/200812:33:24 PM 

IJQIL 4119!200812:33:24 PM 

).I giL 4/19/2008 12:33:24 PM 
j.lgll 4119/200812:33:24 PM 

IJQIL 4119/200812:33:24 PM 

IJQ/L 4/191200812:33:24 PM 

IJQ/l 4/1912008 12:33:24 PM 

IJQ/L 4/191200812:33:24 PM 

IJg/L 4/19/200812:33:24 PM 

%REC 4/19/2008 12:33:24 PM 

%REC 4/19/200812:33:24 PM 

%REC 41191200812:33:24 PM 

%REC 4/191200812:33:24 PM 

B Anolyte detected in the associated Method Blank 

H Holding times for preparation or ana!ysis ~=dcd 

MCL Maximum Contaminant Love! 
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, GB.Ilup 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-22 

Client Sample ID: EB040908 

Collection Date: 4/l0/2008 7:35:00 AM 

Date Received: 4/1112008 
Matrix: AQUEOUS 

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

EPA METHOD 82608: VOLATILES 
Benzene NO 
Toluene ND 

Ethylbenzene NO 
Methyl tert-butyl ether (MTBE) ND 

. 1,2,4-Trirnethylbenzene ND 

1,3,5-Trimethylbenzene NO 
1,2-0ichloroethane (EDC) ND 

1,2-Dibromoethane (EOB) NO 
Naphthalene NO 
i -Methylnaphthalene NO 

2-Methylnaphthalene ND 

Acetone ND 
Bromobenzene ND 
Bromodlchloromethane NO 

Bromoform NO 

Bromome!hane ND 
2-Butanone NO 
Carbon disulfide NO 
Carbon Tetrachloride ND 
Chlorobenzene ND 
Chloroathsne ND 
Chlorofonn ND 
Ch loromath ana ND 
2·Chlorotoluene ND 
4-Chlorotoluene ND 
cis-1,2-DCE ND 

cis-1,3-0ichloropropene ND 
1,2-Dibromo-3-chloropropane NO 
Dibromochlorome\hane NO 
Dlbromomelhane NO 
1.2-Dichlorobenzene NO 
1,3-Dichlorobenzene ND 
1,4-Dichlo robenzen e ND 

Dichlorod irluoromethane ND 

1, 1-Dichloroethene NO 

1,1·Dich loroethene ND 

1 ,2-Dichloropropafle ND 
1 ,3-Dichloropropane ND 
2,2-Dichloropropane ND 
1.1-Dichloropropene NO 
Hexachlorobutadiene NO 
2-He)(anone ND 

Qualifiers: • Value e)(ceeds Maximum Contaminant Lev~l 

E Value above quantitation rar1ge 

AnRlyte detected below qu~ntitat[on limits 

ND Not Detected at the Reporting I..irnit 

s Srike recovery outside 11ccepted 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 

Qual Units 

j.Jg/l 

IJQ/L 

IJQfl 

tJg/L 

JJQ/l 

ll91L 

IJQ/l 
)Jgll 

IJQ/L 

1J91L 

j.JQ/L 

j.Jg/L 

IJQ/L 

IJQ/L 
IJg/L 

IJQ/l 
IJg/L 
IJg/L 

IJQ/l 

IJQ/L 
IJQ/L 
IJQIL 

!Jg/L 
IJg/L 

!JQIL 

IJQ{L 

IJQ/L 
j.igiL 

IJQIL 
f.lgfl 

f.IQIL 
j.JgfL 

IJQIL 
IJQIL 

IJQIL 

IJQ/L 

IJQ/L 
f.IQ{L 

IJQ/L 

IJQ/l 

IJQ/L 

!Jg/L 

DF Date Analyzed 

Analyst: BDH 
4/19/200tl 1:02:11 PM 

4119/2008 1 :02: 11 PM 

4/191200 B 1 :02: 11 PM 

4/1912008 1 :02:11 PM 

4119/2008 1 :02:11 PM 

4119/20081:02:11 PM 

4/19/20081:02:11 PM 

4/19120GB 1:02:11 PM 

411912008 1:02:11 PM 

411912006 1:02:11 PM 

4/1912008 1:02:11 PM 
4119/2008 1:02:11 PM 

4119120081:02:11 PM 
4119120081:02:11 PM 

4119/2008 1:02:11 PM 

4!19/2008 1:02:11 PM 

4119/2008 1 :02: 11 PM 

411912006 1 :02: 11 PM 

4/1912008 1 :02: 11 PM 
4/19/2008 1 :02:11 PM 

4/19/2008 1 :02: 11 PM 

4/19/2008 1 :02: 11 PM 

4/19/2006 1 :02:11 PM 

.1 4/1912008 1 :02: 11 PM 
1 4/19/2008 1 :02:11 PM 

1 4119/2008 1:02:11 PM 

4/19/2008 1 :02:11 PM 
4/19/2006 1 :02:11 PM 

4119/20061:02:11 PM 

4/1912008 1 :02:11 PM 

4/19/2008 1:02:11 PM 
411912008 1:0:2:11 PM 

4/19/20061:02:11 PM 

4/1912008 1:02:11 PM 

4/19/2008 1:02:11 PM 

4/19/2008 1:02:11 PM 
4/19/20081:02:11 PM 
4/19120081:02:11 PM 

4f19/2006 1:02:11 PM 

4/1912006 1 :02:11 PM 
4119/:20061:02:11 PM 

4/19/2008 1:02:11 PM 

D Analyte detected in the associated Method IJlnnk 
H Holdlng times for prepnration or aAalysis eKceedod 

MCL Ma.tirnum Contaminant Level 

RL Reporting Ltmit 
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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: 0804138-22 

Analyses Result 

EPA MErHOD 826DB: VOLATILES 

lsopropylbenze na NO 
4-lsopropyltoluene ND 

4-Methyl-2-pentanone ND 

Methylene Chloride NO 
n-Butylbenzene NO 
n-Propyltlenzene ND 

sec-But~lbenzene ND 
Styrene NO 
tert-Butylbenzene NO 
1, 1,1 ,2-Te1rachloroethane NO 
1,1,2,2· Tetrachlaroethane NO 
Tetrachloroethene (PCE) ND 

trans-1,2-DCE NO 
trans-1 ,3-Dichloropropene NO 
1,2,3-Trichlorobenzene NO 
1,2 A· Trichlorobenzene ND 

1,1 ,1-Trlchlaroethane NO 
1,1 ,2-Trichloroethane ND 
Trlchloroethene (TCE) ND 

TrlctlloJofluorome!hane NO 
1,2,3-Trichloropropane NO 
Vinyl chloride ND 
Xylenes, Total NO 

Surr: 1 ,2-Dictlloroethane-i14 11() 

Surr: 4~Bromofluorob&m::ene 101 

Surr. Dlbromofluoromethane 99.7 

Surr: Toluene·d8 97.9 

Qualifiers: • Value exceeds Maximum Contamin11nt l.evel 

E Value above quanti tat ion range 

J Analyte detected below qll&ntitatioil limits 

ND Not Dclcctcd 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 

s Spike recovery outside accepted recovery limits 

Client Sample ID: EB040908 

Collection Date: 4/10120087:3.5:00 AM 

DBte Received: 411112008 
Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: BDH 
!Jg/L 4119/2008 1 :02: 11 PM 

IJQIL 4119/20081:02:11 PM 

!Jg/L 4/19/2008 1:02:11 PM 
~giL 4/1912008 1 :02:11 PM 

J.lg/L 4/19/2GOS1:02:11 PM 

J.Jg/L 4/1912008 1 :02:11 PM 

~Jg/L 4/19/2008 1 :02: 11 PM 

)Jg/L 4/l 9/2006 1 :02; 11 PM 

1J91L 4/19/20061:02:11 PM 

IJg/L 4119120081:02:11 PM 

IJg/L 4/1912008 1:02:11 PM 

IJQIL 4119!20061:()2:11 PM 

J.l9/L 4/19/20081:02:11 PM 

j.Jgfl 4/19/20081:02:11 PM 

flQIL 4!1912008 1:02:11 PM 

IJQIL 4119/2008 1 :02:11 PM 

vgiL 4/1912006 1 :02:11 PM 
IJQIL 4/19/2006 1:02:11 PM 

j.ig/L 4/19/20081:02:11 PM 

J,Jg/L 4119/2008 1 :02: 11 PM 

j.lg!l 4/19/20081:02:11 PM 

IJ!I/L 4119/20061:02:11 PM 

IJQIL 411912008 1 :02: 11 PM 

%REG 4119/2008 1:02:11 PM 

%REC 4/19/2008 1 :02:11 PM 
%REC 4/19/20081:02:11 PM 

%REC 4/19/2006 1 :02:11 PM 

B AnRlyte detected in the &S$OCiated Method Blank 

H Holding times ft>r preparation or analysis e~tceeded 

MCJ. Maximum Cont11111inant 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 8:Z:60B: VOLATILES 
Benzene NO 

Toluene ND 

Ethylbenzene ND 

Methyl tert-butyl ether (MTBE) ND 

1,2,4-Trimethylbenzene ND 

1,3,5-Trlmethylbenz.ene NO 

1,2-Dichloroethane (EDC) NO 

1,2-Dibromoethane (EDB) ND 

Naphthalene ND 
1-Methylnaphthaleoe NO 
2-Methylnaphthalene ND 
Acatone ND 

Bromobanz:ene NO 
Bromodichloromethene ND 
Bromoform ND 
Bromomethane ND 
2-Butanone NO 

Carbon disulfide NO 

Carbon Tetrachloride ND 

Ch lorobenzene ND 
Chloroethane NO 

Chloroform NO 
Chloromsthane ND 

2-Chtorotoluene ND 

4-Ch lorotoluene ND 

CIB-1,2-DCE ND 
cls-1,3-Dichloropropene ND 
1 ,2-Dibromo-3-chloropropane ND 

Dlbromocllloromathane ND 
Dibromomethane NO 
1,2-Dichlorobenzene NO 
1,3-Dichlorobenzeoa ND 

1,4·Dichlorobenzene ND 
Dichlorodifluoromethane ND 

1.1-Dichloroatl\ane ND 

1,1-Dichloroethene NO 
1,2-Dichloropropane ND 
1 ,3-Dichloropropane ND 
2,2-Dichloropropane ND 

1,1-Dichloropropane ND 

Hexachlorobutadiene NO 

2-Hexanone ND 

----·----·-·-··---
Qua1U1ers: Value exceeds Maximum Contamimmt Level 

E Value above quantitation range 
Analyte detected below quantitation limits 

NO Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

--·--~----····---··· ---·--
Client Sample 10: EB041008 

Collection Date: 4/111200& 8:35:00 AM 

Date Received: 4/1112008 
Matrix: AQUEOUS 

PQL Qual Units DF Date Analyzed 

Analyst: BDH 
1.0 1-19/L 4/1912005 1:31:01 PM 
1.0 J.Jg/L 4/19/2008 1:31:01 PM 

1.0 IJQ/L 4/1912008 1:31:01 PM 

1.0 ~giL 4/1912008 1:31:01 PM 
1.0 IJQIL 4119/20081:31:01 PM 

1.0 IJQfl 4/1912008 1:31:01 PM 

1.0 IJQfl 4/1912008 1 :31 :01 PM 
1.0 J.lQ/l 4/19/2008 1 :31 :01 PM 

2.0 IJQIL 4119/20081:31:01 PM 
4.0 IJQ/l 4/1912008 1 :31:01 PM 
4.0 JJgiL 4/19/20081:31:01 PM 
10 iJgiL 4/19f20()8 1:31:01 PM 

1.0 fJg/L 4119/2008 1:31:01 PM 
1.0 IJQ!l 4119/2008 1 :31:01 PM 

1.0 IJQIL 4/19120081:31:01 PM 
1 0 IJQ/L 4/19120081:31:01 PM 
10 IJQIL 4/19120081:31:01 PM 
10 tJgll 4/19t2008 1:31:01 PM 

1.0 1-Jg/L 4/19/20081:31:01 PM 

1.0 1-19/L 4/19f2008 1:31:01 PM 
2.0 I-IQIL 411912008 1:31:01 PM 
1.0 IJQIL 4!19f20081:31:01 PM 
1.0 ).IQ/L 4/19/2008 1 :31:01 PM 
1.0 IJg/L 4{19/2008 1 :31:01 PM 

1.0 IJQ/L 4/19/2008 1 :31:01 PM 
1.0 1-19/L 4f19/20081:31:01 PM 
1.0 IJQIL 4/19/2008 1:31:01 PM 
2.0 IJgfL 4/19!2008 1:31:01 PM 

1.0 tJg/L 4/19/20061:31:01 PM 

1.0 IJ9/l 4/19/20081:31:01 PM 

1.0 IJQ/L 4/19/20061:31:01 PM 

1.0 IJQIL 4/19/2008 1;31:01 fJM 
1.0 IJQ/l 4/19/2008 1 :31:01 PM 
1.0 tJg/l 4/19!20081:31:01 PM 

1.0 IJQ/l 4/19/2008 1:31:01 PM 

1.0 IJ9/L 4/19/2008 1:31:01 PM 

1.0 )!giL 4/1912008 1:31:01 PM 
1.0 I'QIL 4/1912008 1:31:01 PM 

2.0 jJgfl 4/19/20081:31:01 PM 

1.0 I) giL 4/19/20081:31:01 PM 

1.0 !Jgll 4119120081:31:01 PM 

10 I) giL 4/19120081:31:01 PM 

B Anl\lyte d~ectcd in the essoci11ted Method Blank 

H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant tevel 

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: 0804138-23 
-··---· ····-·------- ---······· 

Analyses Result 

EPA METHOD 82606: VOLATILES 

lsopropylbenzene ND 
4-lsopropyltoluene ND 

4-Melhyl-2-pentanone ND 

Methylene Chloride ND 
n-Butylbenzene NO 
n-Propylbenz:ene NO 
seo-Sutylbenzone NO 

Styrene NO 

tert-But~lbenzene ND 

1, 1,1,2-Tetrachloroethane ND 

1,1 ,2 ,2· Tetrachloroethane ND 

T etrachloroethena (PCE) ND 

trans-1 ,2-DCE ND 
trans-1 ,3-Dichloropropene ND 
1 ,2,3-Trichlorobenzene NO 

1,2,14-Trichlorobenzene ND 
1,1, 1· Trichloroethane ND 

1,1 ,2-Trichloroethane ND 
Trichloroethane (TCE) ND 

Trich lo rofluoromethane NO 
1, 2,3-Trichloropropa ne ND 

Vinyl chlorid& NO 
Xylenes, Total NO 

Surr. 1 ,2-Dichloroelhene-d4 110 

Surr: 4-Bromofluorobenze ne 106 

Surr: Dibromofluoromethane 95.8 

Surr. Toluene-d6 98.6 

---·----------' ", _______ . _______ _ 
Qualifitl'l: Value:: exceeds Mavlimum Con\Hminant Level 

E Vat~e above qurmtitation range 

Ana!yte detected below quantitation 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: EB041008 

CoJJectlon Date: 411 l/200S 8:35:00 AM 

Date Received: 4/11/2008 
Matrix: AQUEOUS 

Qual Units DF Date Analyzed 

Analyst: BDH 
pg/L 4/19/20061:31:01 PM 

SJQIL 4119/20081:31:01 PM 

IJQIL 4/19/20Cl8 1:31:01 PM 

iJQIL 4119/2006 1:31:Cl1 PM 

IJQIL 4119/2{)08 1 :31 :01 PM 

IJQ/L 4119120081:31:01 PM 

IJ9IL 411912006 1:31:01 PM 

vgiL 4/19/2008 1:31:01 PM 

IJQIL 4119120081:31:01 PM 

IJQIL 411912008 1:31:01 PM 

pg/L 4!1912008 1:31:01 PM 

IJQIL 411912008 1:31:01 PM 

IJQIL 4/1912008 1:31:01 PM 

IJgiL 4119/2008 1:31:01 PM 

f) giL 4119/20081:31:01 PM 

).I (,Ill 4/19120081:31:01 PM 

IJg/l 4/19/20081:31:01 PM 

vgiL 4/19120081:31:01 PM 

IJQ/L 4/19/2008 1:31:01 PM 

IJg/l 4/1912008 1:31:01 PM 

f.19ll 4/1912008 1:31:01 PM 

IJg/L 4119/2006 1:31:01 PM 

f.IQIL 4/19120081:31:01 PM 

%REC 4/19f20081:31:01 PM 

%REC 4/19/.2008 1:31:01 PM 

%REC 4119/.2008 1:31 :01 PM 

%REC 4/1912008 1 :31 :01 PM 

---------------·------------
B Analyte detected in the associRted Method Fllank 

H Holding times f(lr preparation or analysis exceeded 

MCL Mnximum Cmuaminam Level 

RI. Reporting Limit 

S Spike recovery outside accepted recovery limit~ 
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Hall Environmental Analysis Labor~ tory, Inc. Date: 29-Apr-08 

----···----·· 
CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-24 

Analyses Result 

EPA METHOD 82608: VOLATILES 
B$nzene NO 

Toluene NO 
Ethylbenzene ND 

Methyl tart-butyl ether (MTBE} ND 

1,2,4-Trimethylbenzene ND 

1.3,5-Trimethylbenzene ND 
1,2-Dichloroathane (EDC) NO 
1,2-Dibromoatllane (EDB) NO 

Naphthalene ND 

1-Methylnaphthalene ND 
2-Methylnaphth alene ND 
Acetone NO 
Bromobenzene ND 

Bromodichloromelhane ND 

Bromofonn ND 

Bror,nomethane NO 

2-Butanone ND 

Carbon disulfide NO 
Cerl>on Tetrachloride NO 

Chloroban.:ene NO 

Chloro6lha ne NO 

Chloroform ND 

Chloromethane NO 

2-Chlorotolue r~e ND 

4-Ch lorotoluene NO 
cis-1,2-DCE ND 

cis-1.3-0ichloropropene ND 

1,2-Dibromo-3-chlorfpropane ND 

Dlbromoch IOrQmethane NO 

Dibromomethane ND 

1 ,2-Dichlorobenzene ND 

1,3-Dichlorobenzene ND 
1 ,4-Dichlorobenzene ND 

Dichloroditluoromethane ND 

1,1-Dichloroethane ND 

1, 1-Dichloroethene NO 
1,2-Dichloropropane NO 

1 ,3-D!chloropropane NO 
2,2-Dichloropropane ND 

1, 1-0ichloropropene ND 
Hexachtorobut!ldiene NO 

2-Hexanone ND 

---- ~~· ··---- ---·-·-~··-

Qualifiers: • Value exceeds Maximum Contaminant Level 

E Value above qllantita!ion 111nge 

J Analyte detected below quantitation limits 

ND Not D~tected at !he Reporting Limit 

s Spike recovery oulside sccepted recovery limits 

- ·-·· -- .. ·::c __ ..,. __ --.,.,...,-, 

PQL 

1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

10 
1.0 

2.0 

4.0 

4.0 

10 
1.0 

1.0 

1.0 

1.0 

10 

10 

1.0 

i .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: TRlP BLANK 

Qual Units DF Date Analyzed 

Analyst: BDH 
Jjgll 1 4/19/20()B 1 :69:54 PM 

!Jgll 4119/2008 1:59:54 PM 

f.191l 4/19/20081:59:54 PM 

IJQfl 4119120081:59:54 PM 

IJQ/L 4f19/20081:59:54 PM 

IJQIL 4/19120081:59:54 PM 

tJQfL 4/19/2008 1 :59:54 PM 

IJQfl 1 4/1912008 1 :59:64 PM 

IJQIL 1 4/1912008 1:59:54 PM 

IJQIL 4/19/20081:59:54 PM 

I-IQIL 4119/2008 1:59:54 PM 

fJQ/L 4!19/20081:59:54 PM 

IJQ/l 4119/2008 1 :59:54 PM 

!JQIL 411912008 1 :59:54 PM 

iJQ/L 4/1912008 1 :59:54 PM 

IJQ/L 4/19/20081:59:54 PM 

f.IQIL 4/19/2008 1:59:54 PM 

!19/L 4119/2()08 1:59:54 PM 

f..IQIL 4/19/2008 1:59:54 PM 

iJQIL 4/19/20081:59:54 PM 

jJgll 4119/2008 1:59:54 PM 

J.!Q/L 4/1912008 1 :59:54 PM 

iJg/L 4/1912008 1 :59:54 PM 

)Jg/L 4/1912008 1:59:54 PM 

!JQ/L 4/1912008 1:59:54 PM 

IJQIL 4/19120081:59:54 PM 

IJQ/L 4/19120081:59:54 PM 

).I giL 4!19120081 :59:54 PM 

iJQIL 4/1912008 1:59:54 PM 

j.Jg/l 4119/20081:59:54 PM 

fjg/1.. 4/1912008 1:59:54 PM 

iJg/1.. 4/19/2006 1 :59:54 PM 

)Jg/L 4/1912006 1 :59:54 PM 

)Jgll 4/19f20081 :59:54 PM 

)JQIL 4!19/20081 :69:54 PM 

1-JQIL 4/19120081:59:54 PM 

1-JQIL 4/1912008 1 :69:54 PM 

1-19/L 4/19/2008 1:59:54 PM 

IJQIL 4/19/2008 1 :59:54 PM 

IJQIL 411912008 1 :59:54 PM 

IJQ/L 4119/2008 1 :59:54 PM 

!Jg/L 4/19/2008 1 :59:54 PM 

·---......... -
n. Analyte d~lccled in the associated Met!lod Blank 

H Holding times for preparalion or analysis ex~eedild 

MCL Maximum Contaminant Level 
RL Reporting Umit 
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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: 0804138-24 
-------.. ··~·· 
Analyses Result 

EPA METHOD 82608: VOLATILES 
lsopropylbenzene NO 

-4-lsopropyltoluene ND 

4-Metl1yl-2-pentanone NO 
M&thyiMG Chloride NO 
n-Bulylbenze ne ND 
n-Propylbenzene NO 
sec-Butylbe:nzene NO 
Styrene ND 
tert-Butylbenzene NO 
1,1, 1 ,2-Tetrachloroathanl) NO 
1,1 ,2,2-Tetrachloroethane ND 

Tetrachloroethane (PCE) ND. 

trans-1 ,2-DCE NO 

trans-1 ,3-D ichloropropene ND 
1 ,2,3· Trlchlorobe nzene ND 
1 ,2,4-Trichlorobenz~:~ne ND 
1,1, 1-Trichloroethane ND 
1,1,2-Trichloroethane ND 
Trichloroethane (TCE) NO 
Trichlorofluoromethane NO 
1 ,2,3-Trichloropropane NO 
Vinyl chloride ND 
Xytenes, Total NO 

Surr: 1,2-Dichloroethane-d4 109 

Surr: 4-Bromofluorobet'llene 102 

Surr: Dibromofluoromethene 101 

Surr: Toluene-dB 100 

QL1Rlificrs: • V~lue eKceeds Maximum Contaminant Level 

E Value above quantilation range 
AnRiyte detected below quantitation limits 

ND Nor Detected at 1he Reporting Limit 

====~============~~=== 

PQL 

1.0 
1.0 

10 

3.0 
1.0 

1.0 

1 0 

1.0 

1.0 

1.0 
2.() 

1.0 
1.0 

1 0 
1.0 

1.0 

1.0 
1.0 
1.0 
, 0 

20 

1.0 

1.5 

68.1-123 

53.2·145 
68.5-119 

64·131 

Client Sample ID: Trip Blank 

Collection Date: 

Date Received: 4/1112008 
Matrix: TRIP BLANK 

Qual Units DF Date Analyzed 

Analyst: BDH 
IJQ/l 4/1912008 1:59:54 PM 

ll91L -4119/2008 1:59:54 PM 

IJQ/l 4/1912008.1:59:54 PM 

IJQIL 4/1912008 1:59:54 PM 
!JQIL 4119/2008 1 :59:54 PM 

j.lgfl 4/19/2008 1 :59:54 PM 

IJQIL 4119/20081:59:54 PM 
IJg/L 4119120081:59:54 PM 

IJQIL 4/1912008 1 :59:54 PM 
)JgiL 4/1912008 1:59:!>4 PM 
)Jg!L 411912008 1:59:54 PM 
fJQIL 4/1912008 1:59:54 PM 
IJQ/L 4119/2008 1:59:54 PM 

!JgiL 4/19/2008 1:59:54 PM 

IJgfL 4/19/20081:59:54 PM 

IJQIL 4/1912008 1;59:54 PM 

IJQIL 4/19/20081:59:54 PM 
IJQ/L 4/19/2008 1 :59:t54 PM 

IJgll 4119120081:()9:54 PM 

!JQIL 4/19/20081:59:54 PM 
j.Igll 4/19120081:59:54 PM 

!Jgll 4/19/2008 1:59:54 PM 

IJQ/L 4119120081:59:54 PM 

%REC 4/1912008 1:59:54 PM 
o/oREC 4/1912008 1:59:54 PM 

%REC 4/1 9/2008 1 :59:54 PM 
%REC 4/19120081:59:54 PM 

B Anatyte detected in the nssoci~ted Method BIRnk 

H Holding times for preparation or analysis exceeded 
MCL MBXimum Contaminant Level 
RL Reporting Limit 

S Spike recovery outside accepted recovery limits Page 80 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2-I-HP 

Lab Order: 0804138 Collection Dat~: 4/812008 11:05:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4111/2008 

Lab ID: 0804138-25 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: SCC 

, Diesel Range Organics (ORO) 120000 5000 mgiKg 50 4117/2008 12:54:40 PM 

, Motor Oil Range Organics (MRO) 28000 25000 mg!Kg 50 4/171200812:54:40 PM 

Surr: DNOP 0 61.7-135 s %REC 50 41171200812:54:40 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 98.4 84-138 %REC 20 4/19/2008 2:53:20 AM 

EPA METHOD 7471: MERCURY Arialyst; SNV 

,. Mercury 7.4 1.6 mg/Kg 50 4/2812008 2:57:44 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

."f..rsenic 18 2.5 mg/Kg 4/23/2008 8:12:22 AM 

, Barium 81 0.20 mg/Kg 2 412312008 9:27:00 AM 

; Cadmium 2.4 0.10 mgiK.g 4123/2008 S: 12:22 AM 

:Chromium 29 0.30 mgtKg 4123!2008 8:12:22 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 ND 0.25 mg/l<g 4128/2008 9:41:37 AM 

EPA METHOD S270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene ND 30 mg/Kg 1 4/18/2008 

Acenaphthylene ND 30 mg/Kg 1 4/18/2008 

Aniline NO 30 mg/Kg 1 4118/2008 

Anthracene ND 30 mg/Kg 4118/2006 

Azobenzene NO 30 mg/Kg 4118/2008 

Benz(a)anthracene ND 30 mg/Kg 4118/2008 

£1enzo(a)pyrene ND 30 rng/Kg 4118/2008 

Benzo(b)fluoranthene ND 30 mgiKg 4/18/2008 

6enzo(g,h,i)perylena NO 75 mg/Kg 4118/2008 

Benzo(k)fluoranthene NO 30 mg/K.g 4/18/2008 

Benzoic acid ND 50 mg/Kg 4/1812008 

Benzyl alcohol NO 30 mg/Kg 4118/2008 

Bls(2-chloroe\hoxy)methane NO 30 mgtKg 4/1812008 

Bis(2-chloroethyl}ether NO 30 mg/Kg 4118/2008 

Bts(2-chloroisopropyt)6ther NO 30 mg/Kg 4/1812008 

61s(2-&thyl hexyt)phthalate NO 75 mg/Kg 4/18/2008 

4-Bromophenyl phenyl ether ND 30 mgJKg· 4/18/2008 

Butyl benzyl phthalate NO 30 mgfl<g 4/18/2008 

Carbazole ND 30 mg/Kg 4/18/2008 

4-Chtoro-3-methylphenol ND 75 mg/Kg 4/1812008 

4-Chloroan itine NO 75 mgll<g 4/1812008 

···-----
Qualilien: v Value e~cecds Maxim\lm Ctllllaminant Level B Analyte detected in the IISsocia~d Mc::llJDd B!anlc 

E Vallie above quantitation range H Holding times for preparation or annlysis exceeded 

Analyte detected below quanlitation limits MCL Ma~imum Contaminant Level 

ND NQt Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted 1·ecovcry limit' 
Page 81 of 128 

82 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

·---··-·--·---:::=.:.:.:;;;_·---.-.• -.. _-... =-==-=------=~~==..::::.:.=-::--=.:.....-:::-.::~= 
CLIENT: 

Lab Order: 

Project: 

L11b ID: 

Western Refming Southwest, Gallup 
0804138 

Evaporation Pond/Aeration Lagoon 

0&04138-25 

Client Sample ID: AL2- I -HP 

Collection Date: 418/2008 11:05:00 AM 
Date Received: 411112008 

Matrix.: SOIL 
--···-·--- ------·--·---·--------------
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD8270C: SEMIVOLATlLES 
2-Chloronl!lphthalene ND 

2-Chlorophenol ND 

4-Chlorophenyl phenyl ether ND 

Ch~ene 42 
Di-n-butyl phthalate NO 
Dl·n-octyl phthalate NO 
Dibenz(a,h)anthrac;ene NO 

Dibenzofuran ND 

1,2-Dichlorobeozene ND 
1.3-Dich!oroben:tene NO 

1,4-Dichloroben:~:ene NO 

3,3'-DichlorobenzidJne ND 

Diethyl phthalate NO 

Dimethyl phthalate ND 
2,4-0ichlorophenol NO 
2,4-Dimethylphenol NO 

4,6-Dinltro-2-methylphenol ND 
2,4-Dinitrophenol NO 
2,4-Dinitrotoluene 

2 ,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Haxachlorobenzene 

Hex:achlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-<;d)pyrene 

lscphorona 

2-Methylnapllthalene 

2 -IVIethylphenol 

3-1-4-Methylphenol 

N-Nitroaodi-n-propylamine 

N-NIIrosocJiphenylamine 

Naphthalene 

2-Nitroanillne 

3-Nilroanlline 

4-Nitroan!line 

Nitrobenzene 

2-Nitrophenol 

4·Nitrophenol 

Pentachlorophenol 

Phenanthrene 

NO 
NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 

ND 

ND 
99 

ND 
ND 

NO 
NO 
ND 
ND 
NO 

ND 
ND 
NO 
50 

--·--------------·--··------
Qualifiers: Value exceeds M~ximurn Cont11min~nt Level 

E Value Hbove quantitati<m range 

J Analylo detected b~low quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recov¢1'y limits 

38 mg!Kg 

30 mg/Kg 

30 mgfKg 

30 mgiKg 

75 mg/Kg 

30 mgfKg 

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 
75 
38 
3() 

30 

30 
30 
30 

38 
75 

38 
75 

30 
30 

30 

30 
30 

30 
38 
75 
30 

30 
50 
30 

mgiKg 

rng/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mgfKg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mgiKg 

mg!Kg 

mg/Kg 

mg/Kg 

mgtKg 

mgtKg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

Analyst: JDC 
4/16/2008 

4/1812008 

4116/2008 

4/18/2008 

4/1612008 

4/1812008 

4/18/2008 

4/1612008 

4/1812008 

4/18{2008 

4/1812008 

4/18/2008 

4/1812008 

4/18f2006 

4/18/2008 

4/18/2008 

411812006 

4/18/2006 

4118/2008 

4/18/2008 

411812006 
4/1812008 

4/18/2008 

4/1812006 

411812008 
4/1812008 
4/18/2006 
4118/2008 

4118/2008 

4/18/2008 

4118/20013 

4116/2008 

4118/2008 

4/1812008 

4/1812008 

4/1812008 

4/1812006 

4/16!2008 

4!18/2006 
4/18/2008 

4/18/2008 

4!1812008 

B Analyle detected in tllC associ11ted Method Blank 

H Holding times for preparation or RnRiysis exceeded 

MC[.. Ma~imum Contaminar1t Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

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

-----··----- -- .......... ---- --~----·· -----
CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2-1-HP 

Lab Order: 0804138 Collection Date: 41812008 ll :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: JOC 

Phenol NO 30 mg/Kg 4/1812008 

Pyrene 38 30 mg/Kg 4118/2008 

Pyridine NO 75 mg/Kg 4/18/2008 

1,2,4-Trichlorobenzene ND 30 mg/l(a 4/1812008 

2,4,5-Trlchlorophenol ND 30 mg/Kg 4/18!2008 

2,4,6-Tnchlorophenol ND 30 mg/Kg 4/18!2008 

Surr: 2,4,6-Tribromophenol 56.9 35.5-141 %REC 4118/2006 

Surr: 2-Fiuorobiphenyl 81.4 30.4-128 o/oREC 411812008 

Surr: 2-Fiuoropheno\ 89.5 28.1-129 %REC 4/18/2{108 

Surr: 4-Terpllenyl-d14 52.3 34.6-151 %REC 4118!2008 

Surr: Nitrobenzene-do 60.9 26.5-122 %REG 411812008 

Surr: Phenol-d5 69.9 ~7.6-118 %REC 4118/2008 

EPA METHOD 82608: VOLATILES Analyst: BOH 

Benzene ND 0.50 mg/Kg 10 4/20!2008 4:02:15 AM 

Toluene 0.60 0.50 mgtKg 10 412012008 4:02:15 AM 

Ethylbenzene ND 0.50 mg!Kg 10 4/2012008 4:02:15 AM 

Methyl tert-butyl ether (MTBE) NO 0.50 mg/Kg 10 4/2012008 4:02:15 AM 

1,2.4-Trimethylbenzene 0.93 0.50 mgiKg 10 4!20/2008 4:02: 15 AM 

1,3,5-Trimethylbenzene NO 0.50 mg/Kg 10 4/20/20084:02:15 AM 

1 .2-0ichloroethane (EDC) ND 0.50 mg/Kg 10 4!2012008 4:02:15 AM 

1,2-Dibromoelhane (EDB) ND 0.50 mgfKg 10 4120/2008 4:02:15 AM 

Naphthalene ND 10 mg/Kg 10 4121l/2008 4:02.:15 AM 

1-1111ethylnaphthalane 2.5 2.0 mg/Kg 10 4120/2008 4:02:15AM 

2-Methylnaphlhalene 2.4 2.0 mg/l<g 10 4/2()/2008 4:02:15 AM 

Ace lone NO 7.5 mg/Kg 10 4/20/2008 4:02:15 AM 

BromGbenzene NO 0.50 mg/Kg 10 4/2012008 4:02: 15 AM 

Bromodlchloromethane ND 0.50 mg/Kg 10 4120/2008 4:02:15 AM 

Bromoform ND 0.50 mg/Kg 10 412012008 4:02:15 AM 

Bromomethane NO 1.0 mg!Kg 10 4120/2006 4:02:15 PM 

2-Butanone ND 5.0 mg/Kg 10 4/2012008 4:C2:15 Nil 

Carbon disulfide NO 5.0 mg/Kg 10 4120/2008 4:02:15 AM 

C~:~rbGn tetrachloride ND 1.0 mg/Kg 10 412012008 4:02: 15 AM 

Chlorobenzene NO 0.50 mg/Kg 10 4/20/2008 4:02: 15 AM 

Chloroelhene ND 1.0 mg/Kg 1() 4120!2006 4:02:15 AM 

Chloroform ND 0.50 mg!Kg 10 4/2012006 4:02:15 AM 

Chloromethane ND 0.50 mg/Kg 10 4120!2008 4:02:15 AM 

2-Chlorotoluene ND 0.50 mgtKg 10 4/2CI/2008 4:02:15 AM 

4-Chlorotoluene ND 050 mg/Kg 10 4/2012008 4:02 15 AM 

cis-1 ,2-DCE ND 0.50 mg/Kg 10 4/20/2008 4:02:15 AM 

cis-1,3-Dichloropropene ND 0.50 mg/Kg 10 412012008 4:02: 15 AM 

1 ,2-Dibromo-3-chloropropane NO 1.0 mg/Kg 10 4!20/2006 4:02:15 AM 

---. ---·--·----
Qualifiel'l: Value exceeds M&ximum Contamimmt Level B Ana lyle detected in !he associated Method Blank 

E Value uhove quantilatioll r~ngc H l !ol~ing times for preparation or analysis exceeded 

J An~lyt~ detected below quantitation limits MCI, Maximum Contaminam Level 

ND Not !Xtected at tlte Reportiug 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: 
Western Refining Southwest, Gallup 

0&04138 

Project: Evaporation PondiAeration Lagoon 

LabiD: 0804138-25 

Analyses Remit 

EPA METHOD 82608: VOLATILES 
Dibromochle>rome!hane ND 

Dibre>mome!hane ND 

1 ,2-Dichlorobenzene ND 
1,3-Dichlcrob~:~nzene NO 

1,4-Dichlorobenzene NO 

Dlchlorodlfluorom~thane NO 

1, 1-Dichloroethane ND 

1,1-Dichloroethene NO 
1,2-Dichloropropane ND 

1,3-Dichloro!)ropane ND 
2.2-0ichloropropane ND 

1, 1-Dichloropropene NO 
Hexachlorobvtaellene NO 
2-Hexanone NO 

lsopropyloenzene NO 

4-lsopropyltofuene NO 
4-Methyl-2-pentanone NO 

Methylene chloride ND 

n-Butylben:z:ene ND 

n-Propylbenzeno NO 
$ec-Bulytbenzene NO 

Styrene ND 

tert-Butylbenzene ND 
1, 1, 1,2·Tetrachloroethane ND 
1, 1,2,2-Tetrachloroethane ND 

Tetrachle>roethene {PCE) ND 
trans-1 ,2-DCE ND 
trans-1 ,3-0ichloropropene NO 
1,2,3-Tnchlorobenztme ND 
1 ,2,4-Trichlorobenzene ND 

1 ,1,1-Trichloroethane NO 
1,1 ,2-Trlchloroethane NO 
Trichloroethene (TCE) ND 
Trlchlorofluorome\hane ND 

1 ,2,3-Trichloropropane ND 

VInyl chloride NO 
Xylenes, Total 1.9 

Surr: 1 ,2-Dlchloroethone-d4 95.6 
Surr: 4-Bromofluorobenz:ene 94.9 
Surr. Oibromofluoromethane 96.1 

Surr: Toluene-dB 101 

=-=========~======= 
Client Sample ID: AL2-l-HP 

Collection Date: 4/812008 11 :05:00AM 

Date Received: 4/11/2008 
:Matrix: SOIL 

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

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 
().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 

86.5-121 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg!Kg 

mg!Kg 

mgiKg 

mg/Kg 

mgiKg 

mgiKg 
mgfKg 

mg/Kg 

mgiKg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mgfKg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 
mg!Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

%REC 

%REC 
%REC 

%REC 

Analyst: BDH 
10 4/20/2006 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 4/20/2008 4:02:15 AM 
tO 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 4120/2008 4:02:15 AM 

10 412012008 4:02:15 AM 

10 412012008 4:02:15 AM 

10 4/2012008 4:02:15 AM 
10 4/20/2006 4:02:1 5 AM 

10 41:2012006 4:02:15 AM 

10 412012008 4:02:15 AM 
10 4/2012008 4:02:15 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 4120/2008 4:02:15 AM 

10 4120/2008 4:02:15 AM 

10 4120/2008 4:02:15 AM 

10 412012008 4:02: 15 AM 

10 412012008 <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 4/20/2008 4:02:15 AM 

10 4/2012008 4:02:15/WI 

10 4120f2008 4:02:15 AM 

10 4120/2006 4:02: 15 AM 

10 412012008 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 4120/2008 4:02:15 AM 

10 4/2012008 4:02:15 AM 

10 4/2012008 4:02:15 AM 

10 4/2012008 4:02:15 AM 

--····-·-······-··-- ·--· -· -· -··----·-
Vah1e exceeds Maximum Contamin~nt Level B Analyte detected in the associated Method Blank 

E Value above qu81ltitatioo range H Hulding times for preparation or ana!y:~is exceeded 
J Ana\yte dctected below qusntitation limits MCL Maximum Contaminant Level 

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

RL Reportktg 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 

Lab ID: 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/H/20081:28:44 PM 

Motor Oil Range Organics {MRO) NO 25000 mg/Kg 50 4/17120081:28:44 PM 

Surr: DNOP 0 61.7-135 s %REG 50 4117/20081:28:44 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: BFS 104 84·138 %REC 20 4{19/2008 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 4/23/2008 8:15:00 AM 

Barium 300 1.0 mg/Kg 10 4{23/:2008 9:29:41 AM 

Cadmium 0.73 0.10 mg/Kg 4/23/2008 8:15:00 AM 

Chromium 22 0.30 mg/Kg 4123/2008 8:15:00 AM 

Lead 39 0.25 mg/Kg 4/2812006 9:44:15 AM 

Selenium ND 25 mg/Kg 10 4/23/2008 9:29:41 AM 

Silver ND 0.25 mg/Kg 4128/2008 9:44:15 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 4/18/2008 

Acenaphthylene NO 30 mg/Kg 4/18f2008 

Aniline ND 30 mg/Kg 4/1812008 

Anthraoene ND 30 mg/Kg 4/18/2008 

A.zobenzene ND 30 mg/Kg 4/1812008 

Benz(a)anthracene ND 30 mg/Kg 4/18/2008 

B~:~n:z:o(a)pyrene NO 30 mg/Kg 4/1 B/2008 

Benzo(b)fluoranthene ND 30 mg/Kg 4118/2008 

13&nzo(g,h,l)perylene ND 75 mg/Kg 4f18/200B 

Benzo(k)fluoranthene ND 30 mg/Kg 4/1812008 

Bem:olc acid ND 50 mg/Kg 4/16/2008 

Benzyl alcohol ND 30 mg/Kg 4/1612008 

Bis(2·chloroethoxy)rnethane ND JO mg/Kg 4/1812008 

B ls(2-chloroethyl)ather ND 30 mg/Kg 4/1812008 

Bis(2-chlorolsopropyl)ether ND 30 mg/Kg 4f1S/2006 

Bis(2-ethylhexyl)phlhalate ND 75 mg/Kg 4/18/2006 

4-Bromop11enyl phenyl ether ND 30 mg/Kg 4{1812008 

Butyl benzyl phthalate ND 30 mg/Kg 4/1812008 

Carbazole ND 30 mg/Kg 4/18/2006 

4-Chloro-3-methylphenol ND 75 mg/Kg 4118/2008 

4-Chloroanl/lne ND 75 mg/Kg 4118/2008 
-~ --~~ --~ ... --·-· --·- -------~ 

Quali!ieu; Value exceeds M11ltimum Contllminpnt Level B Ana lyle detected in the associated Method Blank 

E Yalu~ ~buvc qu~ntitatiou range H llolding times for preparation or analysis exceeded 

J An11lyle detected below quftnlitation limits MCl, Maximum Contaminant Level 

ND Not Detected at the Reporting l..imit 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: 
Project: 

Lab ID: 

Western Refming Southwest, Gallup 
0804138 
Evnporation Pond/Aeration Lagoon 

0804138-26 

··-· ··--~------··-

Client Sample 11>: AL2-2-HP 

Collection Date: 4/8/2008 3:1 5:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

·-------------------
Analyses Result 

EPA METHOD B270C: SEMIVOlATILES 
2-Chloronaphthalene NO 

2-Chlorophenol NO 
4-Chlorophenyl phenyl ather ND 

Chrysene ND 

Di-n-butyl phthalste ND 

Di-n-octyl phthalate NO 

Oibenz(a,h)anthracena NO 

Dibenzofuran NO 
1 ,2-0ichlorobenzane ND 

1 ,3-Dichlorobenzene NO 

1 ,4-Dichlorobanzene NO 

3,3' ·Dichloroben<~:ldine NO 

Diethyl phthalate NO 

Dimethyl phthalate NO 

2,4-Dichlorophenol ND 

2,4-bimethylphenol NO 
4,6-Dinitro-2-methylphenl>l NO 
2,4-Dinltrophenol NO 
2,4-Dinitrotoluene NO 

2,6-Dinltrotoluene NO 

Fluoranthene NO 

Fluorene 36 

Hexachlorobenzene ND 

Hexachlorobulacllene 

Hexachlorocyclopentadiel\6 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-MethylnaphthaJene 

2-Methylphenol 
3+4--Melhylphenol 

N-Nitrosodl·n-propylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroanillne 

3-Nrtroanlline 

4-Nitroaninne 

Nltroben:r.ene 

2-Nitropl\enol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

NO 
NO 

NO 

NO 
ND 
140 

NO 
36 

ND 
ND 
NO 

NO 
NO 
ND 

NO 

NO 
NO 

NO 

93 

QuaUliel·s: Value exceecls Maximum Cmttnmiuant l.evcl 
E Value above qunntitat ion range 

J Analyte detected below quantilation limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

PQL Qual Units 

38 mg/Kg 

30 mgfKg 

30 mg/Kg 

30 mgiKg 
75 mg/Kg 

30 mg1Kg 

30 mgtl\g 

30 mg/Kg 

30 mg/Kg 
30 mg/Kg 

30 mg/Kg 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 m~JIKg 

45 mg/K.g 

75 mg/Kg 
75 mg/Kg 

75 mg/Kg 

75 rng/Kg 

38 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 

JO 
30 
36 
75 

38 

75 
30 

30 
30 
30 

30 
30 

38 
75 
30 
30 

50 
30 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 
mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgtKg 

mg/Kg 

mgfKg 

mg/Kg 

rng/Kg 

DF »,ate Analyzed 

Analyst: JOC 
4/18/2006 
4!18/21}08 

4118/2008 

.. /18/2006 

4/18/2008 

4/18/2008 

4/1812008 
4/1812008 

4/18/2008 

4/18/2008 
411812008 

4118/2008 

4/1812008 

4118/2008 
4/18/2008 

4118/2008 

4/1812008 

4/1612008 
41181.2008 

4/1812008 

4/18f2008 

4/1612006 
411812008 
4/18/20()8 

4/18120()8 

4/18(2008 

4f1812008 
4/18/2009 
4118/2008 

4/18/2008 
4/18f.:!008 
4/1812008 

411812008 
4/iS/2008 
4/1812008 

4/18/2008 
4/18!2008 

4/18/2008 

4/18{2008 

4118{2008 

411812008 

4118(2006 

13 Analyte detected in th~ nsocillted Method Bllmk. 
H Holding limes for preparation or onalysis e:weeded 

MCL Maximum Cont~~min~nt Level 

RL Rcporti ng l.i•nit 
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Hall Environmental Analysis Laboratory, Inc . Date: 29-Apr~OB 

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

CLIENT: West~m Refining Southwest, Gallup 

Lab Order: 0804138 

Project: . Evapo1-ation Pond/Aeration Lagoon 

LabiD: 0804138-26 
----~------------

Analy!les Result 

EPA METHOD 8270C: SEMIVOLATILES 

Phenol ND 

Pyrene ND 

Pyridine ND 

1,2,4-Trichlorobenz:ene NO 

2,4,5-Trichlorophenol ND 

2,4 ,6-Trichloro?henol ND 

Surr: 2.4,6-Trlbromophenol 52.0 

Surr; 2-Fiuoroblphenyl 79.6 

Surr: 2-Fiuorophenol 94.1 

Surr: 4-Terpheny\-d14 45.5 

Surr: Nitrobenzene-d5 72.9 

Surr: Phenol-d5 69.5 

EPA METHOD 82608: VOLATILES 

Ben~ene ND 

Toluene 1.1 

Ethylbenzene ND 

Methyl tert-b11tyl ether (MTBE) NO 

1 ,2,4· Trimethylbenzene 3.0 

1 ,3,5-Trimethylbenz:ene 0.71 

1 ,2-Dichloroethane {EDC) ND 

1,2·Dibromoethane (EDB) ND 

Naphthalene 3.2 

1-Mathylnaphthalene 11 

2-Methylnaphthalene 15 

Acetone ND 

Bromobenzene ND 

Bromodichloromathane NO 

Bromoform ND 

Bromomethane ND 

2-Butanone ND 

Carbon disulfide ND 

Carbon tetrachloride ND 

Ch1orobenlene ND 

Chloroethane ND 

Chloroform NO 

Chloromethane ND 

2-Chlorotoluene NO 

4-Chlorotoklene ND 

cis-1.2-DGE NO 

cis-1,3-Dichloiopropene ND 
1 ,2-Dibromo-3-chloropropane NO 

Qualifiers: * Value exceeds MDximum Contaminant Love! 

E Value !lbovc quantitation 111nge 

Analyte detected below quantits.tion limits 

ND Not Detected nt the Reporting Limit 

S Spike recovery outside accepted rec(}VCI)' 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 

75 
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: 4/8f2008 3: 15:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

---·-
Qual Units DI•' Date Analyzed 

· Analyst: J DC 

mg/Kg 4(16/2008 

mg/Kg 4/18/2006 

mg/Kg 4118/2008 

mg/Kg 4/18/2008 

mg/Kg 4!18/2008 

mg!Kg 4/18/2008 

%REC 4118/2008 

%REG 4118/2008 

•,(,REG 4/1812008 

%REC 4f1B/2008 

%REG 4/1812008 

%REC 4/1812008 

Analyst: BDH 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4/2012008 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 4!20/2008 4:37:50 AM 

mg/Kg 10 4/2012008 4:37:50 I'JJ. 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg!Kg 10 4/20/2008 4:37:50 AM 

mg/1<9 10 4120/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 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 4/2012008 4:37:50 AM 

mg/Kg 10 4/2012008 4:37:50 AM 

mg/Kg 10 4/20(2008 4:37:50 AM 

mgiKg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4120/2008 4:37:60 AM 

mg/Kg 10 4/21)/2008 4:37:50 AM 

mg/Kg 10 4120/2008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4120/2008 4:37:50 AM 

mg/Kg 10 4/2012008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

mg/Kg 10 4120/2008 4:37:50 AM 

mg/Kg 10 412012008 4:37:50 AM 

mg/Kg 10 4/20/2008 4:37:50 AM 

B Annlytc detected in the associated Method Blpnk 

H Holding ti111es for preparation or analysis e•cecded 

MCI.- Maximum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 

-------···---""'"···- -··------ -----···--...... ---------· --------·--------- ----
CUENT: Western Refining Southwest, Gallup Client Sample JD: AL2-2-HP 

Lab Order: 0804138 Collection Date: 4/8/20 08 3: l 5:00 PM 

Project: Evapon1tion Pond/Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-26 Matrix: SOJL 
------------

Analyses Re.'Jult PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: SOH 
Dibromochloromethane ND 0.50 mg/Kg 10 412012008 4:37:50 AM 

Dlbromomethane ND 1.0 mg/Kg 10 4/20/2008 4:37:50 AM 

1 ,2-Dichlorobenzene ND 0.50 mg/Kg 10 4/20/2006 4:37:50 AM 

1 ,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/20/2008 4:37:50 AM 

1 ,4-Dichlorobenzene ND 0.50 mg/Kg 10 4/20/2008 4:37:50 AM 

Dichlorodifluoromethane ND 0.50 mg/Kg 10 4120/2008 4:37:50 AM 

1 ,1-Dicl'lloroethane NO 1.0 mg/Kg 10 412012008 4:37:50 AM 

1, 1-Dichloroe!hena NO 0.50 nig/Kg 10 4/2012008 4:37:5() AM 

1 ,2-Dichloropropane NO 0.50 mg/Kg 10 4/20!2008 4:37:50 AM 

1 ,3-Dichloropropane ND 0.50 mg/Kg 10 4/2012008 4:37:50 AM 

2,2-0ichloroprop!l r'IB NO 1.0 mg/Kg 10 4120/2008 4:37:50 AM 

1, 1-Dichloropropene ND 1.0 mgiKg 10 4/2012008 4:37:50 AM 

Hexachlorot>utadlene NO 1.0 mg/Kg 10 4/20/2008 4:37:50 AM 

2-Hexanone ND 5.0 mg/Kg 10 412012008 4:37:50 AM 

lsopropylbenzene ND 0.50 mgll<g 10 412012008 4:37:50 AM 

4-lsopmpyltoluene ND 0.50 mgiKg 10 412012008 4:37:50 AM 

4-Methyl-2-pentanone ND 5.0 mg/Kg 1() 412012008 4:37:50 AM 

Methylene chloride NO 1.5 mg/Kg 1() 412012008 4:37:50 AM 

n-B~tylbenz!;lne 0.56 0.50 mgfKg 10 4/20/2008 4:37:50 AM 

n-Propylbenzene ND 0.50 mg!Kg 10 4120/2008 4:37:50 AM 

sec-Butylbenzene ND 0.50 mg/Kg 10 4120/2008 4:37:50 AM 

Styrene ND 0.50 mg/Kg 10 4/20/2008 4;37:50 AM 

tert-Butylbenzene NO 0.50 mg/Kg 10 4120/2008 4:37:50 AM 

1,1, 1 ,2-T 81.rachlorosth ane NO 0.50 mg/Kg 10 4120/2008 4:37:50 AM 

1,1 ,2,2-T6IrachloroetMne 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 

trans-1 ,2-DCE ND 0.50 mg!Kg 10 4/20/2008 4:37:50 AM 

trans-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4/20/2008 4:37:50 AM 

1 ,2,3-Trlchlorobenzene NO 1.0 mg!Kg 10 4120/2008 4:37:50 AM 

1.2,4-Trlchlorobenzene NO 0.50 mg/Kg 10 4/2012008 4:37:50 AM 

1, 1,1-Trichloroethane NO 0.50 mg/Kg 10 412012008 4:37:50 AM 

1,1 ,2-Trichloroethane NO o.5o mg/Kg 10 4120/2008 4:37:50 AM 

Trichloroethane (TCE) ND 0.50 mgfKg 10 4120/2008 4:37:50 AM 

Trlchforofluoromethane ND 0.50 mg/Kg 10 4/20/2008 4:37:50 AM 

1 ,2,3-Trichloropropene ND 1.0 mg/Kg 10 4/2012008 4:37:50 AM 

Vlllyl chloride NO 0.50 mg/Kg 10 4120/2008 4:37:50 AM 

Xylenes, Total 3.8 1.0 mgiKg 10 4f20/20De 4:37:50 AM 

Surr: 1,2-Dichloroethane-d4 96.2 68.7-122 %REG 10 4/2012008 4:37:50 AM 

Surr: 4-BromCifluorobenzens 89.8 79.3-126 %REC 10 4/20/2008 4:37:50 AM 

Surr: Dibromolluoromethane 99.7 64.4-119 %REG 10 4120/2008 4:37:50 AM 

Svrr: Toluene-dB 97.3 86.5·121 %REG 10 4/20/2008 4:37:50 AM 

Qualllicn: Value exceeds Maximum Contambl8nt r.evcl B Anaiyte detected in the associated Mcttlod Blallk 

E Value above quRntitation range H Holding times for prepar~tion or analysis exceeded 

J Analyte detecled below quantitation limits MCL Mwlimum Contaminant Level 

NU Not Detected nt the Reporting Limit 
S ::ipike rcwvery outside accepted recovery limits 

RL Reporting Limit 
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Hall Environm~ntal Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refming Southwest, Gallup 

Lab Order: 0804l3& 

Project: Evaporation Pond/Aeration Lagoon 

LablD: 0804138-27 

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO} 110000 

Motor 011 Range Organics (MRO) NO 

Surr: DNOP 0 

EPA METHOC 80158: GASOLINE RANGE 

Gasollne Range Organics (GRO) NO 

Surr: BFB 105 

EPA METI-100 7471: MERCURY 

Mercury 2.1 

EPA METHOD 60108: SOIL METALS 

Arsenic 9.8 

Barium 280 

Cadmium 0.26 

Chromium 15 

lead 12 

Selenium NO 

Silver ND 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthane NO 

Acenaphthylene ND 

Aniline NO 

Anlhraceoe ND 

Atobenzena NO 

Benz(a)anthracene NO 

8enzo(a)pyrene NO 

Benzo(b)flooranthene NO 

Benze>(g, h ,i)parylene ND 

Benzo(k}fluoranthena ND 

BenzDic acid NO 

Benzyl alcohol ND 

Bls(2-chloroet11oxy)methane NO 

Bis(2-ch1Groethyl)ether NO 

Bis(2·chiC>Ioisopropyl)ether NO 

Sls(2-ethyihexyl)phthalate ND 

4-Bre>mophenyl phenyl ether ND 

Butyl benzyl phthalate ND 

Ca~bazole NO 

4-Chloro.J..methylphenol NO 

4-Chloroanlline ND 

--------··----·· 
Qualifiers: Value exceeds Maximum Contaminant Level 

E Value Above qupntitation range 

Analyte derooted below quantitatiun limits 

ND Not Detected al the Reporting Limit 

S Spike recovery oulside accepted roocvery limits 

---------------------
Client Sample ID: AL2-3-HP 

Collection Date: 4/8/20(}8 12:15:00 PM 

Date Received; 4/11/2008 

Matrix: SOIL 

PQL Qual Units OF Date Analyzed 

Analyst: sec 
5000 mgiKg 50 4/17/2008 2:02:53 PM 

25000 mg/Kg 50 4/17/2008 2:02:53 PM 

61.7-135 s %REC 50 4/1712008 2:02:53 PM 

Analyst: NSB 

100 mgiKg 20 4119/2008 3:53:29 AM 

84-13B o/oREC 20 4/1912008 3:53:29 AM 

Analyst: SNV 

1.6 mg/Kg 50 4128!2008 3:04:16 PM 

Ar~alyst: NMO 

2.5 mg/Kg 4/23/2008 8:17:38 AM 

1 0 mg/Kg 10 4123!2008 9:38:38 AM 

0.10 mg/Kg 4/2312008 8:17:38 AM 

0.30 mgiKg 4/23/2008 8:17:38 AM 

0.25 mgiKg 4/2812008 9:-46:47 AM 

25 mg/Kg 10 412312008 9:38:3BAM 

0.25 mg/Kg 4/2812008 9:46:47 AM 

Analyst JOC 

30 mg!Kg 411812008 

30 mgiKg 4/1812008 

30 mgiKg 4/18/20D8 

30 mg/Kg 4/18/2006 

30 mg/Kg 4/18/2008 

30 mg!Kg 4118/2008 

30 mg/Kg 4/1812008 

30 mg/Kg 4/18/2006 

75 mg/Kg 4/1812008 

30 mgfKg 4!1812008 

50 mg/Kg 411812008 

30 mg/Kg 41181.2008 

30 mg/Kg 4/1812008 

3D m~/Kg 4/18/2008 

30 mgtKg 4/18/2008 

75 mg/Kg 4/18(2{)08 

30 mg/Kg 4/18/2008 

30 mg/Kg 4/18/2008 

30 mg/Kg 411812008 

75 mg/Kg 4/1812008 

75 mg/Kg 4/1812008 

-·--·---·····---------------···--
B Analyle detected in the associated Method Bhl:nk 

H Holding times for prCJiaration or analysis exceeded 

MCL Maximum Contaminant L.cvcl 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
-~------------

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

080413S 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-27 

Analyses Result 

EPA METHOD 827DC: SEMIVOLATILES 
2-Chloronapllth;~lene NO 

2-Chlorophenol NO 

4-Chlorophenyl phenyl ether NO 
Chrysene NO 

Di-n-butyl phthalate ND 

Di-n-cetyl ph!halate NO 
Dibenz(a,h}anthracene NO 
Dibenzofuran ND 
1 ,2-[}lcttlorobenzene NO 
1 ,3-Dichlorobenzene ND 

1 ,4-0ichlorobenzene NO 
3,3' -Dichlorobenzidine ND 

Diethyl phthalate NO 

Dimethyl phthalate NO 
2,4-Dichlorophenol NO 
2,4-0imethylphanol NO 

4,6-Dinltro-2-methylpheno\ NO 
2.4-Dinllrophenol NO 
2,4-0initrotoluene NO 
2,6-Dinltrotoluene NO 
Fluoranthene NO 
Fluorene 32 

Hexachlorohenzene NO 

Hexachlorobutadiene ND 

Hexachlorocyclopentadiene ND 
Hexachloroethane ND 
!ndeno(1 ,2,3-cd)pyrene IIID 

lsophorone 

2·MeJtllytnaphthalene 

2-Mathytphenol 

3+4-Methylphenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroanllin e 
3-Nitroanlline 

4-Nitroanirine 

Nitrobenzene 

2-Nilrophenol 

4-Nitrophenol 

Pentachloropheool 

Pher~anthrene 

ND 

110 
ND 

-44 
ND 

ND 

ND 

NO 
NO 

NO 
NO 
ND 
ND 
ND 

69 

----------------·· 
Client Sample ID: AL2-3-HP 

Collection Date: 4/8/2008 12:15:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual Units 

38 mg/Kg 
30 mglKg 

30 mg/Kg 

30 mg/Kg 

75 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mgiKg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

38 mg/Kg 

30 mgiKg 

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 mg!Kg 

30 mg/Kg 

30 mg/Kg 

38 mg/Kg 

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 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/l<g 

mg/Kg 
mg/Kg 

DF Date Analyzed 

Analyst JOC 
4/1812008 

4/18/2006 

4/18{2008 

4/1812008 

4!18/2008 

4/18/2006 

4118/2008 

4118/2008 
4/18/2008 

4/18/2008 

4/18/21)08 

4/1812008 

4/1812008 

4/18/2008 

4/1812006 

4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4118/2008 

4/18/2008 
4/18/2006 

4/18/2008 
4/18/2008 

4/18!2008 
4/18/2008 

4118/2008 

4118/2008 

4/1612008 

4/1612008 

4/18/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/18/2008 

4/11112008 

4/18/2008 

4118/2008 

------------------- --------··· . -------- ------·------ ... 
Qualifltrs: • V11luc exceeds Ma){imum Contaminant J..evel B Analyte detected in tbe associetoo Method Blank 

E Value above: quantitation range H Holding times for preparatioo or analysis eJtoeeued 
J Aualyte detected below quantitation limits MCL Maximum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike r~covery outside accepted recovery limits 

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 

0804138-27 

Client S11mple ID: AL2-3-HP 

Collection Date: 4/8/2008 12:15:00 PM 

Date Received: 4/ll /2008 

Matrix: SOIL 

---·-···--·-----·· -·-··--·---·------- -..... --------·-
Analyses 

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-Fiue>robiphenyl 

surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nltrobenzene·d5 

Surr: Phenol-d5 

EPA METHOD 82608: VOLATILES 

Benzena 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether (MTSE) 

1,2,4-Trimethylbenzene 

1,3,5-Trimelhylbenzene 

1, 2-DichlorDethane (EDC) 

1 ,2-Dibromoethane (EOB} 

Naphthalene 

1-Methylnaphlhalene 

2-Methylnaphthalane 

Acetone 

Bromobenzene 

Bromodichlorometha ne 

Bromoform 

Bromomethane 

2-Butanone 

Carbon dis<~ !fide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromelharte 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cis-1 ,3-Dichloropropene 

1.2-Dtbromo-3-chloropropane 

Result 

NO 

NO 
ND 
NO 

NO 
ND 

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 
NO 
ND 
NO 

NO 
ND 

NO 
NO 
ND 

NO 

ND 

NO 
NO 
NO 
NO 
NO 
ND 

Qualifiers: Vfilue exceeds Mlll(imum Contaminant Level 

E V~lue ~bove quanlitation range 

Ana!yte d~tectcd below quanlitation limits 

ND Not Detecte(l at the Reporting limit 

S Spike recovery 0\11side accepted recovery limits 

PQL Qual Units DF Date Analyzed 

30 
30 
75 
30 
30 

30 

35.5-141 

31).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 

0.50 
1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 
------~ ....... __ ,, .. 
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mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mgll<g 

mg/Kg 

%REC 

%REC 
%REC 
%REC 
%REC 
%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

my/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 

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: JDC 

4/1812008 

4118/2008 

4/1812008 

4/1812008 

4/18/2008 

4/1 B/2008 

4/1812008 

4/18(2008 

4/1812008 

4/18/2008 

4/18/2008 

4/1812008 

Analyst: BDH 

4120/2008 5:12:55AM 

412012008 5:12:55 AM 

412012008 5:12:~ AM 

4/2012008 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 AM 
4120/2006 5:12:55 AM 

412012006 5:12:55 AM 

4/2012008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/2012008 5:12:55 AM 

4/2012008 5:12:55 AM 

412012008 5:12:55 AM 

4/2012008 5:12:55 AM 

4120/2008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4120/2008 5:12:55 AM 

4/20/2006 5:12:55 AM 

412012008 5:12:55 AM 

4120/2008 5:12:55 AM 

4120/2008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/20/2008 5:12:55 AM 

4/2012008 5:12:55 AM 

4/20/2006 5:12:55 AM 

-· ··--·--------
D Analyte detected in the associated Method Blank 

H Holding times for prepnration or Dnalysis c"cccdcd 

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: AL2-3-HP 
Lab Order: 0804138 Collection Date: 4/8/2008 12:l5:00PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/ll/2008 

LabiD: 0804138-27 Matrix: SOLL 

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 

Dibromomethane ND 1.0 mg/Kg 10 4/2012006 5:12:55 AM 

1 ,2-Dfchloroben:zene ND 0.50 mg/Kg 10 4/2012008 5:12:55 AM 

1,3-Dichlorobenzene ND 0.50 mg/Kg 10 4120/2QOS 5:12:55 AM 

1 ,4-Dichlorobenzena ND 0.50 mg/Kg 10 4/20/2008 5:12:55 AM 

Dichlorodilluorometh an e NO 0.50 mg/Kg 10 412012008 5:12:55 AM 

1,1-Dichloroethane NO 1.0 mg/Kg 10 4120/2008 5:12:55 AM 

1,1-Dichforoethane ND 0.50 mg/Kg 10 412012008 5:12:55AM 

1,2-0ichforopropane ND 0.50 mg/Kg 10 412012008 5:12:55 AM 

1,3-Dichloropropane ND 0.50 mg/Kg 10 4120/2008 5:12:55 AM 

2,2-Dichloropropane NO t.O mg/Kg 10 4/20/2008 5:12:55 AM 

1,1-Dichloropropene ND 1.0 mg/Kg 10 4/20/2008 5:12:55 AM 

Hexachlorobutadiene NO 1.0 mg/Kg 10 4/20/2008 5:12:55 AM 

2-Hexanone NO 5.0 mtJ/Kg 10 4/20/2008 5:12:55 AM 

lsopropylben<:ene ND 0.50 mgiKg 10 4/20/2008 5:12:55 AM 

4-lsopropyltotuene NO 0.50 mg!Kg 10 4120/2008 5:12:55 AM 

4-Methyl-2-pentanone NO 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-Butylbentene 0.89 0.50 mg/Kg 10 4/20(2008 5:12:55 AM 

n-Propylbenzene NO 0.50 mg/Kg 10 4/20!2008 5:12:55 AM 

sec-Buty1benzene ND 0.50 mg/Kg 10 412012008 5:12:55 AM 

Styrene ND 0.50 mg/Kg 10 4/2012008 5:12:55 AM 

tert-Butylber~c:ene NO 0.50 mg/Kg 10 4120/2008 5:12:55 AM 

1,1,1 ,2·Tetrachloroethane ND 0.50 mg/Kg 10 4/2012008 5:12:55 AM 

1,1,2,2-Tetrachloroethane NO 0.50 mgll<g 10 4120/2008 5:12:55 AM 

Telrachloroethene (PCE) NO 050 mg/Kg 10 412012008 5:12:55 AM 

trans-1 ,2-DCE ND 0.50 mgiKg 10 4/20/2008 5:12:55 AM 

trans-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/20/2008 5:12:55 AM 

1 ,2,3-Trichforobenzene ND 1.0 mg/Kg 10 4/20/2008 5:12:55 AM 
1,2 ,4-Trlchlorobenzene NO 0.50 mg/Kg 10 4/20/2008 5:12:55 AM 

1,1,1-Trichloroethane NO 0.50 mg/Kg 10 4120/2006 5:12:5e; AM 

1,1 ,2-Trichloroethane NO 050 mg/Kg 10 4/20/2008 5:12:55 AM 

Trichloroethene (TCE) ND 0.50 mg/Kg 10 4/20/2008 5:12:55AM 

Trichloroftuoromethane NO 0.50 mg/Kg 10 4/20/2006 5:1 2:55 AM 

1 ,2,3-Trichloropropane NO 1.0 mg/Kg 10 4120/2008 5:12:55 AM 

VInyl chloride NO 0.50 mgn<g 10 4120/2006 5:12:55 AM 

Xylenes, Total 4.3 1.0 mg/Kg 10 4/20!2008 5:12:55 AM 

surr: 1 ,2-Dichloroethane-d4 95.4 68.7-122 %REC 10 4/20/2008 5:12:55AM 

Surr: 4-Bromofluoroben:zene 84.0 79.3-126 %REC 10 4/20/2008 5:12:55 AM 

Surr: Dibromolluoromethane 103 64.4-119 %REC 10 4/2012008 5:12:55 AM 

Surr: Toluene-d8 92.9 66.5-121 %REC 10 4/20/2006 5:12:55 AM 

.------#P-
Qu~lifier1: Value <:Kceeds MaKimum Contaminant Ll}vcl 13 Ana!yte detected in the ;;ssociated Method Blank 

E Value above quantitation range II Holding limes for preparation or IIIla lysis exceeded 

J Analyte detect~ below quantitation limits MQ. Maximum Contaminant Level 

ND No1 Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 92 of 12& 
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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: 0804138-28 

Analyses Result 

EPA METHOD 80156: DIESEL RANGE ORGANICS 

Qijesel Range Organics (ORO) 

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

140000 

29000 

0 

Gasoline Range Organics (GRO) NO 

Surr: BFB 104 

EPA METHOD 7471: MERCURY 

Mercury 6.4 

EPA METHOD 60106: SOIL METALS 

Arsenic 21 

Barium 270 

Cadmium 5.2 

Chrl)milJITI 45 

Lead 55 

selenium ND 

Silver ND 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthene ND 

Acenephthylene NO 

Aniline ND 

Anlhrscene NO 

Azobenzene ND 

Benz(a)anthracelle ND 

Banzo(a)pyrt~ne 
ND 

Banzo(b)fluoranthene ND 

Benzo(Q,h,l)perylene ND 

13enzo(k)fluoranthene ND 

Benzoic acid NO 

Benzyl alcohol ND 

Bls(2-chloroethoxy)methane ND 

Bia(2-ch1oroethyl)ether NO 

Bls(2-chloroisopropyl)ether ND 

Bis(2-ethylllexyl)phthalate NO 

4-Bromophenyl phenyl ether ND 

Butyl benzyl phthalate NO 

Carbazole ND 

4-Chtoro-3-metnylphenol NO 

4-Chloroaniline NO 

• ___ . ....:.:....::.=-:: ~ ... :=-::-::..........:=--=....:_:_:.:.:.:-.:...._ ::=-::-..:----=-..:.:..~::-=-~ -=:::::::::=.:. 

Client Sample ID: AL2-4-HP 

Collection Date: 4/812008 10:1 S:OO AM 

D1de Received: 4/11/2008 

Matrix: SOIL 

PQL Qual Units 

6000 mg/Kg 

25000 mg/Kg 

61.7-135 S %REG 

100 

84-138 

1.6 

2.5 

1.0 

0.10 

0.30 

2.5 

25 
D.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 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

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 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

DF 

5o 
50 
50 

20 
20 

50 

1 

10 

10 

10 

1 

1 

1 

1 

1 

1 

1 

1 

Date Analyzed 

Analyst: sec 
4/17/2008 2:36:57 PM 

411712008 2:36:57 PM 

4/17/2006 2:36:57 PM 

Analyst: NSB 

4/19/2008 4:23:35 AM 

4/1912008 4:23:35 AM 

Analyst: SNV 

4n812008 3:10:53PM 

Analyst: NMO 

4f23/2008 8:20:15 AM 

412312006 9:41:16 AM 

4/23/2008 8:20:15 AM 

4123/2008 8:20:15 AM 

412812008 11 :27:26 AM 

4/2312008 9:41:16 AM 

4126!2008 9:49:16 AM 

Analyst: JDC 

4/18/2008 

4/1snoo8 

4/18/2008 

4/18/2008 

4118/2008 

4/1812008 

4/18/2008 

4/1812008 

4/1812008 

4/18/2008 

411812008 

4/18/2008 

4/1612008 

4/1812009 

4/181:?006 

4/18/2006 

4118/2008 

4/18/2008 

4/18/2008 

4/1812008 

4/18/2008 

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

Value exceeds Maximum Cont&minan! Level B Analyte detected in the associated Method Blank 

E Value above quantitation r&nge H Holding times for preparation or analysis exceeded 

J Analyle detected below quantitation limits MCI- Mftximum Contaminant Level 

ND Not Detected fll the Reporting Limit 

S Spike recovery vu!side accepted recovery limits 

RL Rerorting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refrning Southwest, Gallup 

0804138 

Project: Evaporation Pond/ Aeration Lagoon 

Lab ID: 0804138-28 

Analyses Result 

EPA METHOD 82TOC: SEMIVOLATILES 
2-Chloronaphthalene ND 

2-Chlorophenol ND 

4-Chloropbenyl phenyl ether NO 

Chrysene NO 

DI-n-butyl phthalate NO 

Di-n-octyl pht11Biate NO 

Dlbenz(a,h)anthra~ne ND 

Dlbenzoluran NO 

1 ,2-Dichlorobenzene ND 

1 ,3-Dichlorobenzene ND 

1,4-Dichlorobenzene NO 

3,3 '-Dichlorobenztdine NO 

Diethyl phthalate ND 

Dimethyl phthalate NO 

2,4-Dichloropheno\ ND 

2,4-Dimethylphenol ND 

4,6-Dinitro-2-methylphenol NO 

2.4-Dinitrophenol ND 

2,4-Dinitrotoluene ND 

2,6-0inllrotoluene ND 

Ftuoranthene NO 

Fluorene ND 

Hexachlorobenzene NO 

Hexachlorobutadiene NO 

Hexachlarocyclopentsdiene ND 

Hexachloroethane ND 

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

lsophorone 

2-Methylnaphlhalene 

2-Methylphenol 

3+4-MethylphEmol 

N-Nilrosodi-n-propy\amine 

N-Nitrosodiphenylamine 

Naphthalene 

2-Nitroanlline 

3-Nilroaniline 

4-Nitroanlllne 

Nltro!>em::ene 

2-Nitrophenol 

4-Nitrophenol 

P~tntachlorophenol 

Phenanthrene 

ND 

57 

ND 
100 

ND 

NO 

ND 
NO 
ND 

NO 
ND 

ND 

NO 
NO 
55 

..,......_._ ______ _ 
Client Sample ID: AL2-4-HP 

Collection Date: 4/8/2008 I 0: 15:00 AM 

Date Received: 4/ll/2008 

Matrix: SOIL 

PQL Qual Units 

38 mQIKg 

30 mg/Kg 

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 mgll<g 

45 mg/Kg 

75 mg/Kg 

75 mgll<g 

75 mg/Kg 

75 mgfKg 

38 mg!Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mg/Kg 

30 mgll<g 

· 38 mg/Kg 

75 

36 

75 
30 
30 

30 

30 
30 

30 
38 

75 
30 

30 

50 

30 

mg!Kg 

mg/K.g 

m'1/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 
mgfKg 

mg/Kg 

mg/Kg 

mgiKg 

mg!Kg 

mg/Kg 

DF Date Analyzed 

Analyst: JDC 

4/18/2008 

4118/2008 

4/1812000 

4/18/2008 

4/1812006 

4/18/2008 

4f18f200B 

4118/2008 

4/18/2008 

4/181'2008 

4/1812008 

4/18/2008 

4118/2008 

4t1sr.moa 

411812008 

4/18/2008 
4/18/2008 

4/18/2008 

4/1812008 

4118/2008 

4/18/2008 

4/1812008 

4/18/2008 

4/1812006 

4/1812008 

4/1812008 

4!1812008 

4f1812008 

4/18/2008 

4/18/2006 

4/1812006 
4116!2008 

4/18/2008 

4/18/2008 

4/1612008 

4~1612006 

4/18/2008 

4118/2008 

4/1812008 

4/18/2008 
4/18/2008 

4/1812008 

·--.·--·--· -···--··-·-··-------.. -----···-------
QuRiilien: Value exceeds Maximum Contaminant Level B Analytc detected in tile associated Method Blflnk 

E Value above quantitation renge ll Holding tim~ for preparation or [nalysis exoeeded 

J Analyte detected below quantitatiou limits MCL MaxJmum Con!llmhlant Level 

NO Not Detect~d 111 the Reporting Limit 

S Sp[ke recovery OtJtsi!le PC{;ep!ed recovery ~imits 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Project: 

LablD; 

Western Refining Southwest, Gallup 

0804138 

Evaporation Ponci/Aeration Lagoon 

0804138-28 

Client Sample 10: AL2-4-HP 

Collection Date: 4/8/2008 I 0: 15:00 AM 

Date Received: 4/llfl008 
Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Phenol 43 30 mg/Kg 4/18/2008 

Pyrena NO 30 mg/Kg 4/1812006 

Pyridine ND 75 mg/Kg 4118/2006 
1 ,2,4-Trichlorobenzene ND 30 mg!Kg 4/1812008 

2,4 ,5-Trich lorophenol NO 30 mg/Kg 4118!2008 

2,4,6-Trichlorophenof ND 30 m9tKg 4/1812008 

Surr: 2,4,6-Tribromophenol 56.1 35.5-141 %REC 4118/2008 

Surr: 2-Fiuorobiphenyl 85.0 30.4-126 %REC 4/1812006 

Surr: 2-Fiuorophenol 90.9 28.1-129 %REC 4/18/2008 

Surr: 4-Terphenyl-<l14 55.1 34.6-151 %REC 4/18/2008 
Surr: Nitrobenzene-!;IS 69.9 26.5·122 %REC 4/18/2008 

Surr: Poenol-dS 73.8 37.6-118 %REC 4118/2008 

EPA METHOD 826DB: VOLATILES Analyst: BDH 
Benzene NO 0.50 mg/Kg 10 11/20/2008 5:48:30 AM 

Toluene 1.1 050 mg/Kg 10 4120/2008 5:48:30 AM 

Ethyfbenzene NO 0.50 mg/Kg 10 4/Z0/2006 5:48:30 AM 

Methyl tert-butyl ether (MTBE) NO 0.50 mg/Kg 10 4/2012008 5:48:30 AM 
1,3,5-Trimethylbenzena NO 0.50 mg/Kg 10 4/20/201)6 5:48:30 AM 

1 ,2-Dichlorl)e\hane (EDC) ND 0.50 mg/Kg 10 4120/2008 5:48:30 AM 
Naphthalene 1.6 1.0 mg/Kg 10 4120/2008 5:48:30 AM 

1-M9Ihylnaphthalene 5.7 2.0 mg/Kg 10 4/2012008 5:48:30 AM 

2-Methylnaphthalene 7.2 2.0 mgiKg 10 4/20/2008 5:48:30 AM 

Acetone ND 7.5 mg/Kg 10 4120/2008 5:48:30 AM 

Bromol:>enzene ND 0.50 mg/Kg 10 4120/2006 5:48:30 AM 
Bromodichlorometh ane ND 0.50 mg/Kg 10 4/20!2008 5:48:30 AM 
Bromoform NO 0.50 mg/Kg 10 4/20/2006 ~:48:30AM 
Bromo methane NO 1.0 mg/Kg 10 4/2012008 5:46:30AM 
2-Butanone ND 5.0 mg/Kg 10 412012008 5:48:30 AM 
Carbon disulfide NO 5.0 mg/Kg 10 4/2012008 5:48:30 AM 
Carbon tetrachloride NO 1.0 mg/Kg 10 412012008 5:48:30 AM 
Chlorobenzene NO 0.50 mg/Kg 10 412012008 5:48:30 AM 
C hloroeth :me ND 1.0 mg/Kg 10 4/20/2008 5:48:30 AM 
Chloroform ND 0.50 mg/Kg 10 4120/2008 5:48:30 AM 
Chloromelha r1e NO 0.50 mgtKg 10 4120/2008 5:46:30 AM 
2-Chlorotoluene NO 0.50 mg/Kg 10 4/20/2008 5:48:30 AM 
4-Chlorotoluene NO 0.50 mg/Kg 10 4120/2008 5:49:30 AM 
cis-1,2-DCE NO 0.50 mg/Kg 10 4/20/2008 5:48:30 AM 
cis-1 ,3-Dichloroproper~e ND 0.50 mg/Kg 10 4/2012008 5:48:30 AM 
Dibromochloromethane ND 0.50 mgfKg to 4/20/2006 5:48:30 AM 
DibromCJmelhEme NO 1.0 mgfKg 10 4120/2008 5:48:30 AM 
1 ,3-Dichlorobenzene ND 0.50 mg/Kg 10 4/20/2008 5:46:30 AM 

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

E VRlue above quantillltiml range H Holding times for preparation or l!llll!ysis exceeded 
J An&\yte detected below quantitation limits MCL Maximum Contaminant Level 

NIJ Not Detected at lhc Reporting Limit RL Reporting Limit 
s Spike recovery outside accepted recovery limits Page 95 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2-4-HP 

Lab Order: 0804138 Collection Date: 4/8/2008 10:15:00 AM 

Prcject: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-28 Matrix: SOIL 
- ~---~-· ·----- ·--------·- ····----- ----------

Analyses Result 

EPA METHOD 82608: VOLATILES 

1 ,4-Dichlorobenze ne NO 
Dichlorodifluoromethane NO 

1, 1-Dichloroe!hane NO 
1, 1-Dichloroethena ND 

1.2-Dichloropropane NO 

1 ,3-Dichloropropane NO 

2,2-Dichle>rcpropane No 
1,1-D!ohloropropene ND 
Hexaohlorobutadlene NO 

2-Haxanone ND 

lsopropylbenzBfle ND 

4-lsopropyltoluene NO 

4-Melhyl-2-pentanone NO 

Methylene cllloride ND 

n-Butylbenzana NO 

n-Propyll:lenz.ene NO 

sec-Butylbenzene ND 

Styrene NO 

tert-ButylbenLene NO 

1, 1,1,2-Tatrachloroethane ND 

1,1 ,2,2-Tetrachloroethane ND 

Tetrachloroaihtme (PCE) NO 

trans-1 ,2-DCE NO 

trans-1,3-Dichloropropene ND 

1,2,3-TrichlorooenLene ND 

1,1, 1-Trichloroethane ND 

1,1 ,2· Trichloroethane NO 
Trichloroethane (TCE) NO 

Trlch lorofiuoromethane ND 

1,2,3-Trloh.loropropane NO 
Vinyl chloride NO 
Xylenes, Total 3.2 

Surr: 1 ,2-Dicllloroethane-d4 98.5 

Surr: 4-BromofluorobenzeM 936 

Surr: Dibromofluoromethane 104 

Surr: Toluene-d8 98.0 

Qualifiers: Value exceeds Ma)(inmm Contaminant Level 

E Yatue above quantilQtloll range 

Analyte detected below quantilation limits 

NO Not Detected at the Reporting 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 

0.50 

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 olltside accepted recovery limil5 

97 

Qual Units DF Date Analyzed 

Analyst: BDH 
mg/Kg 10 412012008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 412012008 5:48:30 AM 

mgiKg 10 4/20/2008 5:48:30 AM 

mg!Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4!20/2008 5:48:30 AM 

mgiKg 10 4/20/2008 5:48:30 AM 

mgiKg 10 4/20/2008 5:48:30 AM 

mg!Kg 10 4120/2008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4/20/2008 5:4S:30 AM 

mg/Kg 10 4/20/2008 5:46:30 AM 

mg/Kg 10 4120/2006 5:48:30 AM 

mg/Kg 10 4!20/2008 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 412012008 5:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mg/Kg 10 412012008 5:46:30 AM 

mg/Kg 10 4/2012008 5:48:30AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mg/Kg 10 4/20!2006 6:48:30 AM 

mg/Kg 10 4/2012008 5:48:30 AM 

mgll<g 10 412012008 5:48:30 AM 

mg/Ko 10 412012008 5 :48:30 AM 

mgtl<g 10 412012006 5:48:30 AM 

mg/Kg 10 4/20/2008 5:48:30 AM 

mgJI~g 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 4/20/2008 5 :48:30 AM 

%REC 10 4/2012008 5:48:30 AM 

%REC 10 4/20/2008 5:48:30 AM 

%REC 10 4120/2008 5:48:30 AM 

%REC 10 4120/2008 5:48:30 AM 

_______ ,. ___ , _______ , ---

B Annlyte detected in the ~~sociated Method Blank 

H Holding times lOr preparation or alliii)ISis C!icteded 

MCL Maximum Contamirnmll.evel 

RL Reponing Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29~Apr-08 

CLIENT: 

Lab Order: 

Westetn Refining Southwest, Gallup 
0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-29 

Analyses Result 

EPA METHOD 80158: DfESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 51000 
Motor Oil Range Organics (MRO) ND 

Surr: DNOP 0 

EPA METHOD 80158: GASOLINE RANGE 
Gasoline Range OrgE!nics (GRO) ND 

Surr: 8FB 102 

EPA METHOD 7471: MERCURY 
Mercury 4.7 

EPA METHOD 60108: SOIL METALS 
Arsenic 14 
Barium 160 
Cadmium 0.62 

Chro,mium 53 
Lead 23 
Selenium NO 
Silver NO 

EPA MeTHOD 8270C: SEMIVOLATILES 
Acenaphthene ND 
Acenaphthylene ND 
Aniline NO 
Anthracene NO 
A2:obenzene NO 
Benz.(a}anthracene ND 
6enzo(a)pyrene NO 
Benzo(b)fluoranthene NO 
Benzo(g,h,l)perylene ND 
Benzo(k)fluoranthene ND 
Benzoic acid ND 
Benzyl alcohol NO 
Bis(2-chloroethoxy)methane ND 
Bis(2-cllloroethyl)ether ND 
Bis(2-chloroisopropyl)e!h er ND 
Bls(2-elhylhexyl)phthalate ND 

4-Bromophenyl phenyl ether NO 
Butyl benzyl phthalate NO 
Garl>ezole NO 
4-Chloro-3-methylphenol ND 
4-Chloroaniline ND 

Quolifi~rs: • Value exceeds Maximum COtttaminanl Level 
E Value above qu~tnti1ation range 
J Analyte detected below quftntitation limits 

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

PQL 

5000 

25000 

61.7-135 

100 

84-138 

1.6 

2.5 
1.0 

0.10 
30 

ll.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 

98 

~~-=-=·--·=·---~-=-================= 
Client Sample ID: AL2-5-HP 

Collection Date: 4/9/2008 8:20:00 AM 

Date Received: 4/11/2008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: SCC 
mg/Kg 50 4/18/2008 5:30:48 PM 
mgfKg 50 411812008 5:30:48 PM 

s %REC 50 4/18/2008 5:30:48 PM 

Analyst: NS8 
mg/Kg 20 411912008 4:53:43 AM 
%REG 20 4/1912008 4:53:43 AM 

Analyst: SNV 
mg/Kg 50 412612008 3;14:09 PM 

Analyst: NMO 
mg/Kg 1 4123/2006 6:29:01 AM 
mg/Kg 10 4/2312008 9:44:13 AM 
mg/Kg 1 4/23/2008 8:21}:01 AM 
mg/Kg 10 412312008 9:44:13 AM 
mg/Kg 1 4(2812008 1 0:01 :18 AM 
mg/Kg 10 4/23/2008 9:44:13AM 
mg/Kg 1 412812008 10:01:16AM 

Analyst: JDC 
mg/Kg 4/20/2006 
mg/Kg 4/20/2008 
mgtKg 4/20/2008 
mg/Kg 412012008 
mg/Kg 4120/2008 
mg/Kg 4/2012008 
mgiKg 4/20/2008 
mg/Kg 4/20/2008 
mg/Kg 4/20/2008 
mg/Kg 4120/2008 
mg/Kg 4/20/2006 
mg/Kg 412012008 
mgtKg 4/20f2008 
mg/Kg 4/20/2006 
mg/Kg 41.20/2008 
mgfKg 412012008 
mg/Kg 4120/2008 
mg/Kg 4/20/2008 
mgtKg 4120/20(18 

mgfKg 4/20/2008 
mgiKg 4/2012006 

B Analytc detected in the IISSOciated Method Blank 
H Holding times for preparation or analysis exceeded 

MCL Maximum Contaminant Level 
JU. 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 

LablD: 0804138-29 
-----·· ·---------- . 
Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphlttalene ND 

2-Chlorophenol NO 
4-Chlorophenyt phenyl ether NO 

Chrysene 

Di-n-butyl phthalate 

DI-n-cetyl phthalate 

Dlbe nz(a, h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 

1,3-Dfclllorobenzene 
1,4-Dichlorobenz~:~Aa 

3, 3 · ·Dichlorobenzid rne 
Oiethyl phthalate 
Dimethyl phthalate 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

4 ,6·Dinitro-2-methylphenol 

2,4-Dinitrophen ol 

2,4-Din'itrotoluene 
2,6-Dinitrotoluene 
Fluoranlhene 

Fluorene 

Hexachlorobenze ne 
Hexachlorobuladiene 

Hexachlarocyclopentadiene 

Hexachloroethane 

lndeno{1,2,3-cd)pyrene 
lsophorcme 
2-Methylnaphthaltme 

2-Methylphenol 

3+4·Methylphenol 
N-Nitrosodi·n-propylamine 

N-Nilrosodiphenylami ne 
Naphthalene 

2-Nitroanlllne 

3-Nilroaniline 

4-Nitroaniline 

Nilrobenzene 

2-Nitrophenol 

4· Nitrophenol 

Pentachlorophenol 

Phenantnrene 

ND 
ND 
ND 

NO 
ND 

ND 

NO 
ND 

ND 

NO 
ND 
NO 
NO 

ND 
ND 

NO 
ND 
ND 
ND 
ND 
NO 
NO 

NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

NO 
NO 
ND 

ND 

ND 

ND 
ND 

QUJtllficn: Value exceeds MllXimllm Contaminant level 

E Value above qunntitalion rnngc 

AnRlyte detected below quantit~tion limits 

ND Not Detected a! the Reporting Limit 

S Spike recovery outside accepted recovery limits 

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

Client Sample ID: AL2-5-HP 
Collection Date: 4/912008 8:20:00 AM 
Date Received: 4/11/2008 

Matrlx: SOIL 

PQL Qual Units DF Date Analyzed 

38 mgiKg 

30 mg/Kg 

JO mgrKg 

30 
75 
30 
30 
30 

30 
30 
31) 

36 
30 

30 
30 
45 

75 
75 
75 

75 

36 
30 
30 
30 
30 

30 
36 
75 

36 
75 

30 
30 

30 

30 
30 
30 
36 

75 

30 

30 

50 

:;o 

mg!Kg 

mgfKg 
mgiKg 
mgiKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

m9IKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/l<g 

mg/Kg 

mg/Kg 

mg/l{a 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
mg/Kg 

mg/Kg 

mgtKg 

Analyst: JDC 
4120/2006 

4/20/2008 
4/2012()08 

412012008 

4/20/2008 

4/20/2008 

4120/2008 

4/2012008 

4/20!2008 

4/20/2008 
4/20/2008 

4/20/2008 
4/20/2008 

4/20/2008 

4/20/2008 

4/20/2006 

4/20/2008 

4/20/20()8 

4/20{2008 
4/20/2008 

4120/2008 

4/20/2006 

4/20/2008 

4/20!2008 

4120/2008 
4/2012008 
4/20/2008 

4/2012008 

4120/2008 
4!20/2008 
4/20/2008 

412012008 

4/20/2008 

4120/2008 
4120/2008 

4/2012008 
4/20/2008 

4120/2006 

4120/2008 
4120/2008 

4/2012006 
4120/2008 

---------
R Annlyte detected in rhe associated Method Blank 

I [ Holding timts for preparation or nnal}'5is exceeded 

MCL MllXimum Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis Laboratoryt Inc. Date: 29~Apr~08 

----· ---· ---
CL1ENT: 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 

Lab ID: 0804138-29 Matrix: SOJL 

-------· ····-·--·-·--·-· 

Analyses Result PQL Qual Units OF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol ND 30 mg/Kg 4/20/2008 

Pyrene NO 30 mgtKg 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 NO 30 mg/Kg 4/2012008 

2,4, 6-Trlchlorophenol ND 30 mgiKg 4/2012008 

Surr; 2,4,6-Trlbromophenol 73.4 35.5-141 %REC 4120/2008 

Surr: 2-FI&Joroblphenyl 91.8 30.4-128 %REC 4/2012008 

Surr: 2-Fiuorophenol 82.7 26.1-129 %REC 412012008 

Su1r: 4-Terphenyl·d14 63.7 34.6-151 %REC 4/2012006 

Surr: Nitrobenzene-d5 70.9 26.5-122 %REC 41:2012008 

Surr: Phenol-d5 73.1 37.6·118 0kREC 4/201201)8 

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 mg!Kg 10 4/2012008 6:23:38 AM 

Ethylbenzene NO 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

Methyllert-bu\yl ether (MTBE) NO 0.50 mgt Kg 10 4120/2008 6:23:38 AM 

1,2,4-Trimethylbenz&ne 1.1 0.50 mg/Kg 10 4!2012008 6:23:38 AM 

1 ,3,5· Trimethylbenzene ND 0.50 mg/Kg 10 4/2012008 6:23:'38 AM 

1 ,2·Dichloroethane (EDC) N(l 0.50 mg/Kg 10 •1120/2008 6:23:38 AM 

1 ,2-Dibromoethane (EDB) ND 0.50 mgtKg 10 4/20/2008 5:23:38 AM 

Naphthalene 1.2 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

1-Methylnaphthalene 5.4 2.0 mg/Kg 10 4/20/2008 6:23:36 AM 

2·Metllylnaphthalene 6.6 2.0 mg/Kg 10 4120/2008 6:23:36 AM 

Acetone ND 7.5 mg/Kg 10 4/20/2008 6:23:38 AM 

Bromobenzene NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

Bromodlchloromethene ND 0.50 mg/Kg 10 4/2012008 6:23:38 AM 

Bromoform ND 0.50 mgiKg 10 4/20/2008 6:23:38 AM 

Bromomethaoe ND 1.0 mg/Kg 10 4/20/2008 6:23:36 AM 

2-Butanone ND 5.0 mg/Kg 10 4/20/2006 6:23:38 AM 

Carbon disulfide 5.8 5.0 mgiKg 10 4/20/:2008 6:23:36 AM 

Calbon tetrachloride NO 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

Chlorobenzene NO 0.50 mg/Kg 10 4/20/2008 6:23:38AM 

Chloroethane ND 1.0 mgiKg 10 4/2012008 6:23:38 AM 

Chloroform ND 0.50 mg/Kg 10 4120/2008 6:23:38AM 

Chloromethane NO 0.50 mg/Kg. 10 4/20/2008 6:23:38 AM 

2-Chlorotoluene NO 0.50 mgiKg 10 4/2012008 6:23:38 AM 

4-Chlorotoluene NO 0.50 mgiKg 10 4/20/2008 6:23:38 AM 

cis-1,2-DCE ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

cis-1,3-Dichloropropene NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

1,2-Dibromo-J.chloropropane ND 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

.... -------·-
Qnallfier8: Value exceeds Maximum Contaminant Level B Analyte detected inlhe associated Method Blank 

E Value above quan!itation range H Holding times for preparation or analysi~ exceeded 

Anal)'te detected below quentitatlon limits MCL Ma>eimum Cont~minant Levd 

ND Not Detected "t lhe Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 99 of 128 

10~ 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
. .... --------·-............... -~~·-·---·-···-···-- -·-----~-

CLIENT: Western Refming Southwest, Gallup Client Sample ID: AL2-5-HP 

Lnb Order: 0804138 Collection Date: 4/9/2008 8:20:00 AM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4111/2008 

LabiD: 0804138-29 Matrix: SOIL 
----·---------

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 
Dibromochloromethane ND 0.50 mg/K" 10 412012006 6:23:38 AM 

Dibromomethane ND 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

1 ,2-Dichlorobenzene ND 0.50 mg/Kg 10 412012008 6:23:38 AM 

1 ,3-Dichlorobanzene ND 0.50 mgiKg 10 412012008 6:23:38 AM 

1 ,4-0ichlorobenzene ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

Dichlorodlfluoromethane NO 0.50 mg!Kg 10 4120/2008 6:23:38 AM 

1, 1·Dichloroelhane ND 1.0 mg/Kg 10 4/2012008 6:23:38 AM 

1,1-Dichloroethene NO 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

1 ,2-Dic::hloropropaoe ND 0.50 mg/Kg 10 4120!2006 6·.23:36 AM 

1,3-Dichloropropane ND 0.50 mg/Kg 10 412012008 6:23:38 AM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 4120/2006 6:23:38 AM 

1,1-Dic:hloropropene ND 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

Haxachlorobutadiene ND 1.0 mg/Kg 10 4/20/2008 6:23:38 AM 

2-Hexanone NO 5.0 mg/Kg 10 4!2012008 8:23:36 AM 

leopropylbenzena ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

4-lsopropyltoluene ND 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

4-Methyl-2-pentanone NO 5.0 mg!Kg 10 4/20/2008 6:23:38 AM 

Methylene chloride NO 1.5 mg/Kg 10 4/20/2008 6:23:38 AM 

n-Butylbenzene NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

n-Propytbenzene NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

sec-Bulylboozene NO 0.50 mgiKg 10 4/20/2006 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 412012008 6:23:38 AM 

1, i, 1,2-Telrachloroethane ND 0.50 mgfKg 10 412012008 6:23:38 AM 

1,1,2,2-Tetrachloroelhane ND 0.50 mg/Kg 10 <1/20/2008 6:23:38 AM 

Te!rachlorosthene (PCE) NO 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

trans-1,2-DCE NO 0.50 mg/Kg 10 4120/2000 6:23:38 AM 

trane-1, 3-Dichloropropene ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 

1 ,2,3-Triclilorobenzene ND 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

1 ,2,4-Trlchlorobenzene NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 
1,1,1-Trlcliloroethane ND 0.50 mg/Kg 10 4120/2008 6:23:38 AM 
1,1 ,2-Trfohloroetnane NO 0.50 mg/Kg 10 4120/2006 6:23:38 AM 

Trichloroethane (TCE) ND 0.50 mgiKg 10 4/20/2006 6:23:38 AM 

Trichlorofluoromelhane ND 0.50 mgiKg 10 4/2012008 6:23:38 AM 

1 ,2,3-Trlchloropropane ND 1.0 mg/Kg 10 4120/2008 6:23:38 AM 

Vinyl chloride NO 0.50 mg/Kg 10 4/20/2008 6:23:38 AM 

Xylenes, Total 1.8 1.0 mgiKg 10 4120/2008 6:23:38 AM 
Surr: 1 ,2-Diclilorrelhane-d4 96.2 66.7·122 %REC 10 4/201:2008 6:23:38 AM 

Surr: 4-Bromofluorobenzene 97.7 79.3·126 %REC 10 412012008 6:23:38 AM 

Surr: Dibromofluoromethane 102 64.4·119 %REC 10 4/20/2008 6:23:38 AM 

Surr: Toluene·d8 98.9 86.5·121 %REC 10 4120/2008 6:23-38 AM 

Qualifiers: Value ex:ce~ds Mllltimum Contaminant Level B Analyte denlcted in the ll!sociated Method Bl~nk 

E Value above quantita.tion range H ·Holding times for preparation or al'llllysis exceeded 

Analyte detected below quantitation I imits MCL Maximum Contaminant Level 

NO Not Detected at the Reporting Limit RL Reporting l-imit 

s Spike recovery outside 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: 

LablD: 

Evaporation Pond/Aeration Lagoon 

0804138-30 

Anaiyses Result 

EPA METHOD B015B: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 50000 

Motor Oil Range 0101an1cs {MRO} NO 

Surr: DNOP 0 

EPA METHOD 80158: GASOLINE RANGE 

Gasoline Range Organics (GRO) NO 

Surr:BFB 103 

EPA METHOD 7471: MERCURY 

Mercury 8.4 

EPA METHOD 60108: SOIL METALS 

Arsenic 20 

Barium 260 

Cadmium 6.6 

Chromium 30 

Lead 48 

Selenium ND 

Silver NO 

EPA METHOD 8270C: SEMI VOLATILES 

Acenaphthena ND 

Acenaphthylene NO 

Aniline NO 

Anthracene ND 

Azobenzene ND 

Bent.(a)anthracene NO 

Benzo(a)pyrene ND 

Benzo(b)fluoranthene NO 

Benzo(g,h,i)perylene ND 

Benzo(k)fluoranthene ND 

Benzoic acid NO 

Benzyl alcohol ND 

Bis(2-chloroathoxy)methane NO 

Bis(2-chloroelhyl)ether ND 

Bls(2-chloroisopropyl)ether NO 

8is(2-e!hythexyl)phthalate ND 

4-Bromophenyl phenyl ether ND 

Butyl benzyl phthalate NO 

Carbazole NO 

4-Chloro-3-methylphenol NO 

4-Chh>raaniline ND 

PQL 

5000 

25000 

61.7-135 

100 
84-138 

1.8 

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 

··--- ---------

Client Sample ID: AL2-l-SS 

Collection Date: 4/9/2008 l 0:40:00 AM 

Date Rcc.eived: 4/1112008 

Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: sec 
mg/Kg 50 4/18/2008 6:04:38 PM 

mg/Kg 50 4116/2008 6:04:38 PM 

s %REG 50 4/18/2008 6:04:38 PM 

Analyst NSB 

mg/Kg 20 4119/2000 5:23:46 AM 

%REC 20 4/19/2008 5:23:48 AM 

Analyst SNV 

mg/K.g 50 4128/2008 3:17:26 PM 

Analyst: NMO 

mg/Kg 4123120088:31:41 AM 

m~/Kg 10 412312008 9:46:52 AM 

mg/Kg 412312008 8:31:41 AM 

mg/Kg 4/2312008 8:31:41 AM 

mgiKg 10 4/2612008 11:29:02 AM 

mg/Kg 10 4123/2008 9:46:52 AM 

mg/Kg 4128/2008 10:03:47 AM 

Analyst JDC 

mg/Kg 4/2012008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4/2012006 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg/Kg 4/20/2.0[)8 

mg!Kg 4/20/2008 

mg/Kg 4120/2008 

mg/Kg 4120/2008 

mgt Kg 412012008 

mg/Kg 4120!2008 

mg/Kg 4120/2008 

m~/Kg 4120/2008 

mg/Kg 4/2012008 

mg/Kg 4120/2008 

mg/Kg 4/2012008 

mg/Kg 4/20/2008 

mg/Kg 4/2012008 

mg!Kg 412012008 

mgrKg 4/2012008 

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

Qualifiers: * Value c:>~ceeds Maximum Contaminant L~vel 8 Annlyte detected in tile associated Method ~lank 

ll Value above quantilation range H Holding times for preparation or analysis exceeded 

Ana\yte detected below qunntitation limits MCL Maximum Con!llminant Level 

ND Not Detect¢<! at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery lirnits 
Page 101 of12& 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Project: 

LablD: 

Western Refming Southwest, Gal!up 

0804138 

Evaporation Pond/Aeration Lagoon 

0804138-30 

======================== 
Client Sample ID: AL2-I-SS 

Collection Date: 4/9/2008 10:40:00 AM 

Date Received: 4/11(2008 

Matrix: SOIL 
----· ----------

Analyses Result PQL Qu~tl Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOI.ATILES Analyst: JDC 

2-Chioronaphthalene ND 38 mg/Kg 412012008 

2-Chlorophenol NO 30 mg/Kg 4120/20D8 

4-Chlorophenyl phenyl ether NO 30 mg/Kg 4/20/2008 

Chryseno NO 30 mg/Kg 4/2012008 

DI-ll-butyl ph!h!illate NO 75 mg/Kg 4/2012006 

Oi-n-oclyl phthalate ND 30 mg/Kg 4/20/2006 

Dibenz(a,h)anthracene ND 30 mg/Kg 4/20/2006 

Dibenzofuran NO 30 mg/Kg 4/20/2008 

1 ,2-Diohlorobenzene NO 30 mg/Kg 4120/2008 

1 ,3-Dichlorobenzene ND 30 mg/Kg 4/20/2008 

1 ,4-Diohlorobenzene ND 30 mg!Kg 4120/20()8 

3,3'-Dichlorobenzldine ND 38 mg/Kg 4120/2008 

Dlethyl phthalate ND 30 mg/Kg 4/20/2008 

Dimethyl phthalato NO 30 mg/Kg 4!2012008 

2,4-l?ichlorophenot ND 30 mg/Kg 4120/2008 

2,4-0imathylphanol ND 45 mgii<[J 4/20/2008 

4,6-Dinitrc-2-methylphenol NO 75 mg/Kg 4/20/2008 

2,4-0Jnitre>phenol ND 75 mg/KIJ 4120/2008 

2 ,4-Dinitrotoluene NO 75 mg/Kg 4/20/2008 

2,6-Dinitrotoluene ND 75 mg/Kg 4/20/2008 

Fluoranthene ND 38 mg/Kg 4/20/2006 

Fluorene NO 30 mg/Kg 4/2012008 

HexachiCJrobenzene NO 30 mg/Kg 4/20/2008 

Haxachlorobutadiene ND 30 mg/Kg 4/20/2008 

Hexachlorocyclopentadiene ND 30 mg/Kg 4/20/2008 

Hexachloroethane NO 30 mg/Kg 4/20/2008 

lndeno(1 ,2,3-cd}py rene ND 38 mg/Kg 4/20/2008 

lsophorone NO 75 mg/Kg 4120/2008 

2-Methylnaphthalene NO 38 mg/Kg 4/20!2008 

2-MethylphellOI ND 75 mg/Kg 4/2012008 

3+4-Melhylphenol 150 30 mg/Kg 4/20/2008 

N-Nitrosodl-n-propylamine NO 30 mg/Kg 4/20{2008 

N-Nitrosodiphenylamine NO 30 mg/Kg 412012008 

Naphthalene ND 30 mg/Kg 4/2012006 

2-NitroanHine NO 30 mg/Kg 4120/2008 

3-Nitmanlline NO 30 mg/Kg 4/2C/2008 

4-Nitroaniline NO 38 mg/Kg 412012008 

Nitrobenzene NO 75 mg/Kg 4120/2006 

2-Nitropheno1 ND 30 mg/Kg 412012006 

4-Nitropllenof NO 30 mg/Kg 4120/2008 

Pentachloropt11~nol ND 50 mg/Kg 4/20/2008 

Phenanlhralla ND 30 mg/Kg 4/2012008 

--•--•• • ----·-r 
Qualifiers: Value exceeds Maximum Contarnin&nt Level B Annlyte dctccte<l in the ns~ociated Method Blank 

E Value above quantltation range }I Holding times for pn:para!iCJn or analysis exceeded 

J Amdyte detected below quantitation limi1s MCL Maximum Contaminant Level 

ND Not Detected at the: Reporting Limit RL Reporting Limit 

s Spike recovery outside Jlccepted recovery limits 
Page 102 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-()8 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804!38 

Project: Evaporlltioo Pond/ Aeration Lagoon 

LabiD: 0804138-30 

Analyses 

EPA METHOD 8270C: SEMIVOLATILES 

Phenol 

Pyrena 

Pyridine 

1 ,2,4-Trlchlorobenzene 

2,4,5-Trichlorophen()J 

2,4,6-Trlchlorophenol 

Surr: 2,4,6-Tribromophenol 

surr. 2-Fiuorobiphenyl 

Surr: 2-Fiuorophenol 

Surr: 4-Terphenyl-d14 

Surr: Ni\rcbenzene-d5 

Surr: Phenol-d5 

EPA METHOD 82608: VOLATILES 
Benzene 

Toluene 

Ethylbenzene 

Methyl tert-butyl ether {MTBE) 

1,2,4-Trimethylbenz8ne 

~ ,3,5-Trimethylbenzene 

1,2-Dichloroethane (EDC) 

1,2-Dibromoethane (EDB) 

Naphthalene 

1-Methylnaf>hlhalene 

2-Methylnaphthalene 

Acetone 

Bromobenzene 

Bromodichloromethane 

Bromoform 
Bromomethane 
2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chlorol:lenz:ene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

cis-1,2-DCE 

cla-1,3-0ichloropropene 

1,2-Dibromo-3-chloropropane 

Result 

NO 
ND 
ND 
NO 
ND 

NO 
68.9 

62.1 

874 
43.7 
78.8 

75.3 

ND 
NO 
ND 
NO 
NO 
NO 
ND 
NO 

NO 
ND 

ND 
NO 
ND 
NO 
ND 

ND 

ND 
ND 
ND 

NO 
NO 
ND 

ND 
NO 
ND 

NO 
ND 

ND 

Qualllitrs: Value exceeds Maximum ContKrninnnt Level 

E Value above quantitation range 

J Analyte detected below quantitstion limits 

ND Not Delected at the Reporting Limit 

S Spike reoovery oulside accepted recovery limils 

Client Sample ID; AL2-l-SS 

Collection Date: 4/9/2008 10:40:00 AM 

Date Received: 4/11/2008 
Matrix: SOIL 

PQL Qual Units DF Date Analyzed 

30 

30 

75 
30 
30 
30 

35.5-141 

30.4-128 
28.1-129 

34.6-151 

26.5-122 

37.6-116 

0.50 

0.50 

0.50 

0.50 

050 

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 

104 

mg/Kg 
mgll<g 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

%REC 

%REC 

%REG 

%REC 

%REC 
%REC 

mgiKg 

mg/Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mgfKg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
m9/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

m~/Kg 

mg!Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgJKg 

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 
4/20/2008 
4/20/2006 
4120/2008 
4/20/2008 
4/20/2008 

4/20/2008 
4/20/2008 

4/2012008 
4!2012008 

4f20/2008 

4120!2008 
4/2012008 

Analyst: BDH 
4/20/2008 6:59:11 AM 

4120/2008 6:69:11 AM 

4fl0/2008 6:59:11 AM 
4fl0/2008 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 

4/20/20086:59:11 AM 

4/20/20086:59:11 AM 
4/2012.00S 6:59:11 AM 

4/2012006 6:59:11 AM 

4/20/2006 6:59:11 AM 

412012008 6:59:11 AM 

4120/2008 6:59:11 AM 

412012008 6:59:11 AM 

4/2012008 6:59:11 AM 

4/2012008 6:59:11 AM 

412012008 6:59:11 AM 

4(20/20086:59:11 AM 

4/20/2008 6:5\J: 11 AM 

4120/2008 6:59:11 AM 

4/2012008 6:59:11 AM 

4/20/2008 6:59:11 AM 

412012008 6:59:11 AM 

4120/2008 6:59:11 AM 

4120/2008 6:59:11 AM 

4/20/2008 6:59:11 AM 

B Ana!yte detecled in the associated Method Blank 

1 I Holding limes for prcpBration or an61ysis exceeded 

MCL Maximum Contaminant Level 

RL Reporting Limit 
Page \03 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
-~---------·-- ·-

CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2-l-SS 

Lab Order: 0804138 Collection Date: 4/9/2008 10:40:00 AM 

Project: Evaporation Pond I Aeration. Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-30 Matrix: SOIL 

---· _______ .. __ . ------·· 
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Dibromochloromethane ND 0.60 mg/Kg 10 4/2012008 6:59:11 AM 

Olbromomethane NO 1.0 mg/Kg 10 4120/20()8 6:59:11 AM 

1,2-Dichlorober~:~:ene NO 0.50 mgfKg 10 4/2012008 6:59:11 AM 

1 ,3-Dichloroberu:ene ND 0.50 mg/Kg 10 4/20120086:69:11 AM 

1,4-0ic/llorobenzene NO 0.50 mg/Kg 10 4120{2008 6:59: 11 AM 

Dichlorodifluo romelhane ND 0.50 mg/Kg 10 4/20/2008 6:59;11 AM 

1,1-Dichloroethane ND 1.0 mg/Kg 10 412012008 6:59:11 AM 

1,1-Dichloro!lthene NO 0.50 mg!Kg 10 4120/2008 6:59: 1 1 AM 

i ,2-0ichloropropane NO 0.50 mg/Kg 10 4120/2008 6:59: 11 AM 

1,3-Dichloropropane NO 0.50 mg/Kg 10 4/2(1/2008 6:59:11 AM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 412012008 6:59:11 AM 

1,1-Dlchloroprop&ne ND 1.0 mg/Kg 10 4120/2008 6:59:11 AM 

Hexachlorobuladiena NO 1.0 mg/Kg 10 4/20/2008 6:59:11 AM 

2-Hexanone NO 5.0 mg/Kg 10 412012008 6:59: 11 AM 

lsopropylben2ene NO 0.50 mg/Kg 10 4120/2008 6:59: 11 AM 

4-lsopropylloluene NO 0.50 mg/Kg 10 4120/2008 6:59:11 AM 

4-Methyl-2-pentanone ND 5.0 mg/Kg 10 4120/2008 6:59:11 AM 

Methylene chlork:le NO 1.5 mg/Kg 10 4120/2008 6:59:11 AM 

n-Butylbenzene ND 0.50 mgiKg 10 4120/2008 6:59:11 AM 

n-Propyloenzene ND 0.50 mg/Kg 10 4f201200B 6:59:11 AM 

S!ilc-Butylbenzene NO 0.50 mgt Kg 10 412012008 6:59:11 AM 

Styrene NO 0.51) mg/Kg 10 4/20/2008 6:59:11 AM 

tert-Bulylbe nzene NO 0.50 mg/Kg 10 4120/2008 6:59: 1 t AM 

1,1, 1,2· Tetrachloroethane NO 0.50 mg/Kg 10 4/20/2008 6:59:11 AM 

1 ,1 ,2,2-Tetrachloroethane NO 0.50 mgiKg 10 4/20/2008 6:59:11 AM 

Tetrachloroethene (PCE) NO 0.50 mg/Kg 10 4/20/2008 6:59: 11 AM 

trans-1 ,2.-QCE ND 0.50 mg/Kg 10 4/20/2008 6:59:11 AM 

trans-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/20/2008 6:59:~1 AM 

1,2 ,3· T richlorobenzene NO 1.0 mg/Kg 10 4/20/2008 6:59:11 AM 

1,2,4-Trichlorobenzene ND 0.50 mgiKg 10 4/20/2008 6:59:11 AM 

1,1.1-Trichloroethane NO 0.50 mg/Kg 10 4/20/2008 6:59:11 AM 

1,1.2· Trtchforoethene NO 0.50 mg/Kg 10 4/20/2008 6:59:11 AM 

Trichloroathene (TCE) ND 0.50 mg/Kg 10 4/20/2008 6:59:11 AM 

Trlchlorofluoromathane NO 0.50 mg/Kg 10 4120/2008 6:59:11 AM 

1 ,2,3· T lichloropropana NO 1.0 mg/Kg 10 4120/20086:59:11 AM 

Vinyl chloride ND 0.50 mg/Kg 10 4/2012008 6:59:11 AM 

Xylenes, Total ND 1.0 mg/Kg 10 4/20/2008 6:59:11 AM 

Surr: 1,2-Dichloroethane-d4 100 68.7·122 %REC 10 4/20/2008 6:59:11 AM 

Sun: 4-Sromofluorobenzene 103 79.3-126 %REC 10 4120/2008 6:59:11 AM 

Surr: Dlbromofluoromethane 102 64.4-119 %REC 10 4120/2008 6:59:11 AM 

Surr: Toluehe-d8 96.6 86.5-121 %REC 10 4/20/2008 6:59:11 AM 

---·-- ----·· ··----· 
Qunllfiers: .. Value exceeds Max.imum Contaminant Level a Analyte detected .in the associated Method Blank 

E VRluc above quantitntion range H Holding times for prcpandion or ~naly~is exceeded 

J Analyte detected below quantitfttion limits MCL Ma>timum Contaminant Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 104 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 

LabiD: 0804138-31 
---·---·-·. ·-----··-

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 

Diesel Range Organics (ORO) 

Motor Olt Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

260000 
31000 

0 

Gasoline Range Organics (GRO) NO 

Surr. BFB 101 

EPA METHOD 7471: MERCURY 
Mercury 6.8 

EPA METHOD 60108: SOtl METALS 

Arsenic 13 

Barium 500 

Cadmium 0.32 

Chromium 21 

Lead 24 

Selenium NO 

~- ~ 

EPA METHOD 8270C: SEMIVOLATILES 

Acenaphthtme 

Acenaphthylene 

Aniline 
Anthracene 

Azobenzene 

Benz(P)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Benzo(g, h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

Bla(2-chloroethoxy)mothane 

Bls(2-chlorCJethyi)ether 

Bis(2-chloroisopropyl)ether 
Bls(2-ethylhexyl)phthalate 

4-Bromophenyt phenyl ether 

BLityl benzyl phthalate 
Carbazole 

4-Chloro-3-methylphenol 
4-Chloroanlline 

--·--·---------···----

ND 
ND 
NO 
NO 
ND 
NO 
ND 

ND 
NO 
ND 
ND 
NO 

NO 

NO 

ND 

ND 
ND 
NO 
NO 
NO 
NO 

Qnalilicn: Value exceeds Maximum Conlnminanll.cvel 

E Value above quamitPiion range 

J Analyte detected below quantitation limits 

ND Not Detected at 1he Reporting Limit 

S Spike reoovery outside accepted recovery limits 

====:·-===c:::: 
Client Sample ID: AL2-2-SS 

Collection Date: 4/812008 3:55:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

PQI. Qual Units DF Date Analyzed 

5000 mg/Kg 

25000 mg/Kg 

61.7-135 S %REC 

100 

84-13B 

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 

mgiKg 

%REC 

mg/Kg 

mg/Kg 

mg!Kg 

mgfl(g 

mg/Kg 

mg/Kg 

m~J!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Ki:j 

mg/Kg 

mg/Kg 

m9/Kg 

mg/Kg 

mgfl(g 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgf1(9 

mg/Kg 

50 
50 

50 

20 

20 

50 

1 

20 

1 
1 

1 

10 

1 

Analyst: SCC 
411712008 4:19:11 PM 

4/17/2008 4:19:11 PM 

4117/2008 4:19:11 PM 

Analyst: NSB 
4119/2008 5:53:56 AM 

4119/2008 5:53:56 AM 

Analyst: SNV 
4128/2008 3:20:45 PM 

Analyst: NMO 
4/23/2006 8:34:18 AM 

4123/2008 9:53:51 AM 

4/23/2008 8:34:18 AM 

4/23/2008 8:34:18AM 

4128/2008 10:06:19AM 

412312008 9:49:31 AM 

4/281200810:06:19 AM 

Analyst: JDC 

4/20/2008 

412012008 

4/20/2008 

412012008 

4/20/2008 

412012008 

4/2012008 

4/20/2008 

4/20/2008 

4/2012008 
4120/2008 
4/2012008 

4/20{2008 

4120!2008 

4/20!2006 
4!2012008 

4120/2008 

4/20/2008 

4/20/2008 
412012008 

4120/2008 

B Analyte detected in the associated Method Blank 

H Holding timc5 fur preparation or analysis eKceeded 

MCL Mllximum Contamin11nt Ltvel 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 
Pro jed: 

Lab ID: 

Western Refming Southwest, Gallup 
0804138 

Evapomtion Pond/Aeration Lagoon 

0804138-31 

Client Sample ID: AL2-2-SS 

Collection Date: 4/8/2008 3:55:00 PM 

Dale Received: 4/l lf2008 
Matrix: SOIL 

·--·-- ----. ·------
Analyses 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthelate 

Dl-n-octyl phthalate 
Dibenz(a,h)anthracene 

Dlbanzofuran 
1 ,2-0ichlorobenzene 

1 ,3-Dichlorobentene 

1 ,4-Dichlorobenz:ena 
3,3'-Dich!orobenzidine 

Dlathyl phthalate 
Dimethyl phthalate 

2,4-0ichloropbenol 
2,4-Dimethylphenol 

4,6-Dinftro-2-melhylphenol 

2,4-Dinitrophenol 
2,4-Dinllrotoluene 
2,8-0initrololuene 

Fluor.e.nthene 
Fluorene 

Hexachlorobenzene 

Hexec:hlorobutadiene 

Haxachlorocyclop6ntadiene 

Hexachloroethane 
I ndeno(1 ,2,3-cd)pyrene 

lsophorone 

2·Metllylnephthalene 

2-MethylphBrlOI 
3+4-Methylphenol 

N-Nilrosodl-n-propylamine 

N·Nilrosodiphenylamlne 
Naphthalene 

2-Nitroanlline 

3-Nitroanlllne 
4-Nitroanlline 

Nitrobenzene 

2·Nitrophenol 

-4-Nitrophenol 
Pentachlorophenol 

Phenl!nthrene 

Result 

ND 

NO 
NO 
ND 

ND 

NO 
NO 

ND 

NO 
NO 
ND 
NO 
ND 

NO 
NO 
NO 

NO 
ND 
ND 
NO 
ND 

98 
NO 
NO 
ND 

NO 
ND 

NO 
450 
NO 
NO 
NO 
ND 
3B 

ND 

NO 
NO 
NO 
NO 
ND 

NO 
230 

Qualifier': Value eJ<ceeds Maximum Contaminant Level 

E Value above quantit~tion range 
1 Analyte dete(;ted below quantitation limits 

ND Not Detected at the Reporting Limit 

S Spike rccovtl)' outside accepted recovery limits 

PQL Qual Units DF Date Analyzed 

36 

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 

3B 
75 
30 

30 

50 
30 

107 

mg/Kg 

mg/Kg 

mgJKg 

mg/Kg 

mg/Kg 

mgiKg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

m9/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mgiKg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mgiKg 

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 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

Analyst: JDC 
4/20/2006 

4/20/2008 
4/2012008 
4/2012008 
4/2012008 

4/2012008 

4{2012008 
4/2012008 
412012008 
4120/2008 
4/20/2008 
4/2012006 
4/2012008 
412012008 
4/20/2008 
4/2012008 

4/20/2008 
4/20/2008 

4/2012008 
4120/2008 

4/20/2008 
4/2012008 

4120/2008 
4/2012008 
4120!2008 
4/20/2008 

4120/2008 
4/20/2008 

<4/20/2008 
412012008 
4/2012008 

4120/2008 

4/2012008 

4/2012008 
4/20/2008 

4/20/2008 
4/20/2008 
4/20/2008 

4120/2008 

4/20/2008 
412012008 

4/20/2008 

-----------····.- -·---
B Analyte detected in th.e associated Method Blank 

H Holding times for plq)aration or analysis tl(ceeded 

MCL Maximum Contaminant Le~el 

RL Reporting Limit 
Page 106 of 128 



Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

•••••·-- .. -·"'"'"•r 

CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2-2-SS 

Lab Order: 0&04138 Collection Date: 4/812008 3;55:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

LablD: 0804138-31 Matrix: SOIL 
. ·--·-·----- --·-... ·-----··· 
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol NO 30 mg/Kg 4120/2008 

Pyrene ND 30 mg/Kg 4/20/2008 

Pyridine ND 75 mg/Kg 4/20{2008 

1 ,2 ,4-Trichlorobenzene ND 30 mg/Kg 412012006 

2,4, 5-Trichlorophenol ND 30 mg/Kg 4/20{2008 

2, 4 ,6· T richloroph enol ND :JO mg/Kg 4/20/2008 

Surr: 2,4,6-Tribromophenol 35.5 35.5-141 %REC 4120/2008 

Surr: 2-Fiuoroblphenyl 38.5 30.4-128 %REC 4/21)12008 

Surr: 2-Fiuorophenol 86.8 28.1·129 %REC 4/20/2008 

Surr: 4-Terphenyl-d14 53.9 34.6-151 %REC 4/20/2006 

Surr: N ltroberJzene-d5 82.6 26.5-122 %REC 4120/2008 

Surr: Phenol-d5 69.3 37.6-118 %REC 4/2012008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene ND 0.50 mg/Kg 10 4/2012008 9:20:62 AM 

Toluene 2.1 0.50 mg/Kg 10 4/20/2008 9:20:52 AM 

Ethylbenzene 0."(2 0.50 mg/Kg 10 4/20/2008 9:20:52 AM 

Methyl tert-bulyl ether IMTBE) NO 0.50 mg/Kg 10 412012008 9:20:52 AM 

1 ,2,4-Tfimethylbenzene 4.5 0.50 mg/Kg 10 4/20/2008 9:20:52 AM 

1 ,3,5-Trimethylbenzene 1.1 0.50 mgl~ 10 4/20/2008 9:20:52 AM 

1 ,2-Dichloroethane (EDC} ND 0.50 mg/Kg 10 4120/2006 e:20:52 AM 

1,2-Dibromoethane (EDB) NO 0.50 mg/Kg 10 4120f2008 9:20:52 AM 

Naphthalene 5.8 1.0 mgtKg 10 4120/2006 9:20:52 AM 

1-Melhylnaphthalene 26 2.0 mg/Kg 10 4120/2008 9:20:52 AM 

2-Methylnap hthalene 37 2.0 mg/Kg 10 4!20/2008 9:20:52 AM 

Acetone ND 7.5 mgiKg 10 4120/2008 9:20:52 AM 

Bromobenzene ND 0.50 mg/Kg 10 4/20/2008 9:20:52 AM 

Bromocllchloromethane ND 0.50 mg/Kg 10 412012006 9:20:52 AM 

Bromoform ND 0.51l mg/Kg 10 412012008 9:20:52 AM 

Bromomethane NO 1.0 mg/Kg 10 4120/2008 9:20:52 AM 

2-Butanone NO 5.0 mg/Kg 10 4/2012008 9:20:52 AM 

Carbon disulfrde NO 5.0 mg/Kg 10 4120/2008 Q:20:62 AM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4/20/2008 9:20:52 AM 

Ctllorubanzane NO 0.50 mg/Kg 10 4120/2006 9:20;52 AM 

Chloroelne ne ND 1.0 mg/Kg 10 4/2()/2008 9:20:52 AM 

Chloroform NO 0.50 mg/Kg 10 4/20/2008 9:20:52 AM 

Chloromethane ND 0.50 mg/Kg 10 4/2012008 9:20:52 AM 

2-Chlorotoluene ND 0.50 mg/Kg 10 412012008 9:20: 52 AM 

4-Chlorololuene ND 0.50 m~/Kg 10 4/20(2008 9:20: 52 AM 

ois-1 ,2-DCE NO 0.50 mg/Kg 10 4/20/2008 9:20: 52 AM 

cis-1 ,3-0ichloropropene ND 050 mg/Kg 10 4/2012008-9:20:52 AM 

1 ,2-Dibromo-3-chloropropane NO 1.0 mg/Kg 10 4/2012008 9:20:52 AM 

Qualifiers: V"luc exceeds Maximum Contaminnnt Level B Annlytc detocted in !he associated Mclhod Blank 

E Value above quantitation range !·I Holding limes for prep11ration or an11lysis exceeded 

Analyte detected below quantitation limits MCL Mnl[imum Contaminant Level 

ND Not Delecled at the Reponing Limit RL Reponing Umit 

s Spike recovery outside ac~eptcd recovery limits 
Page 107 ofl28 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
-~-·- ~ ·.·_·-_-___ _ 
CLIENT: 

Lab Order: 

Project: 

Lab ID: 

Western Refining Southwest, Gallllp 

0804138 

Evaporation Pond/Aeration Lagoon 

080413&-31 

.. -· ----·-·=·---::: •• ::::: .•.• ::-::. --=-===--::::.c:·· ..... -----:;::.:-·=:=:::::-::--:::-:::::-. 
Client Sample ID: AL2·2·SS 

Colfedlon Date: 4/812008 3:55:00 PM 

Date Received: 4/1\12008 
Matrix: SOIL _______________________ .. ____ _ 

Analyses 

EPA METHOD 8260B: VOLATILES 
Dibromochloromethane 

DlbromomethEme 
1,2-Dichlorobenzene 
1 ,3-Dichforobenz.ene 
1 ,4·Dichlorobenz.ene 

Dichloroctifluoromethane 

1, 1-Dichloroethane 
1, 1-Dichloroethene 

1 ,2-0ichloropropane 
1,3-Dichforopropane 

2,2-0ichloropropane 

1,1-Dichloropropena 
Hexachlorobutadiene 
2-Hexanone 
lsopropylbenzene 
4-lsopropyltoluene 

4-Methyl-2·pentanone 
Methylene chloride 
n-Butylbenzene 
n-Propylbanzene 

sec-Butylbenzene 

Styrene 

tert-Butylbenzene 
1,1 ,1 ,2-Tetrachloroethane 
1,1,2,:1-Tetrachloroethane 

Tetrachloroethane (PCE) 

trans-1,2-DCE 
trans-1,3-Dichloropropene 

1,2,3-Trlclllorabenzene 
i, 2,4-Trlchlorobenzene 
1 , 1,1-Trichloroethane 

1,1 ,2-Trlchloroethane 
Trichloroethane (TCE) 

Trichloroftuonomelhane 

1 ,2,3-Trlchlaropropane 
Vinyl chloride 
Xylanes, To!al 

Surr: 1 ,2-Dich!oroethane·d4 

Surr: 4·Bromofluorobenzene 

Surr: Dibnomofluorometh3ne 

Surr: 'Toluene-dB 

Reliult 

NO 
ND 
ND 
ND 
ND 

NO 
NO 
NO 

ND 
ND 

ND 

ND 
NO 
NO 
ND 
NO 
ND 

ND 

1.0 

NO 
NO 

NO 
ND 
ND 
NO 
ND 

NO 

ND 

ND 
ND 
NO 
ND 
NO 

NO 

ND 
ND 
4.9 

96.2 

79.2 
98.1 
97.5 

PQL Qual· Units 

0.50 mg/Kg 

1.0 mg/Kg 

0.50 mgfKg 

0.50 mgfKg 

0.50 mgiKg 

0.50 mg/Kg 

1.0 mg/Kg 

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 

050 
0.50 
0.50 

1.0 
0.50 

1.0 

68.7·122 
79.3-126 s 
64..4·119 

86.5-121 

mg/Kg 

mg/Kg 

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 

mgiKg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mgiKg 

mgfKg 

mgfKg 
rng!Kg 

%REC 

%REC 

%REC 

%REC. 

DF 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

10 

lO 
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 
4/20/2008 9:20:52 AM 

4120/2008 9:20:52 AM 

4f20/2008 9:2():52 AM 

4120/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/2012008 9:2():52 AM 

4/2012008 9:20:52 AM 

4120/2008 9:20:52 AM 

4/20!2008 9:20:52 AM 

4/2()/2008 9:20:52 AM 

4/2012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4120/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4120f2008 9:20:52 AM 

4/20/2008 9:20:52 AM 
4f.20/2008 9:20:52 AM 
4/2012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/2012008 9:20:52 AM 

4120/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

412012008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4120/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/20/2008 9:20:52 AM 

4/2012006 9:20:52AM 
4/20/2008 9:20:52 AM 

4f20/2008 9:20:52 AM 

4/20/2006 9:20:52 AM 

4/2012008 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 
4120/2008 9:20:52 AM 

412012008 9:20:52 AM 

__ .......... ------... - ___ .. __________ , ·-·-------· ------------------· 
Qualificn: • Valu~ cJ<ceeds Maximum Contaminant Level B Ana!yte detected in the mociated Method lllank 

E Value above quantilation range II Holding times for prc~re.lion or amdysis exceeded 
J Analyte detected bck1w quantitation limits MCL MHXimum Contaminant Level 

ND Not Detected at the Reporting Limit 
S Spik~ recovery outside accepted recovery limiu 

RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Dp.te: 29-Apr-08 

CLIENT: 
Lab Order: 

Western Refming Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

LP.b ID: 0804138-32 
.. ------··------

Analyses Result 

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

Motor Oil Range Organics (MRO) 

Surr: DNOP 

EPA METHOD 80158: GASOLINE RANGE 

300000 
29000 

0 

Gasoline Range Organics (GRO) ND 

Surr:BFB 103 

EPA METHOD 7471: MERCURY 
Mercury 8.9 

EPA METHOD6010B: SOIL METALS 
Arsenic 6.4 

Barium 350 

Cadmium 0.42 

Chromium 14 

Lead 24 

Selenium NO 

Silver NO 

E:PA METHOD B270C: SEMIVOLATILES 
Acenaphlhene NO 

Acenaphlhylene NO 

Aniline NO 

Anthracene NO 

Azobenzene ND 

Benz(a)anthracene ND 

13eruo(a)pyrene ND 

Banzo(b)fluoran!hene NO 

Ben.zo(g,h,l)perylene NO 

Benzo(k)lluoranthene NO 

Benzoic acid ND 

Benzyl alcohol NO 

Bis(2-chloroethoxy)methane NO 
Bis(2-chloroethyl)ether ND 

Bls(2-chloroisopropyl)ether ND 

Bls(2-elhylhaxyl)phth a lEite ND 

4-Bromophenyl phenyl ether ND 

Butyl btmzyl phthalate NO 

Carbazole NO 
4-Chforo-3-methylphenol ND 

4-Chloroaniline ND 

Client Sample ID: AL2-3-SS 

Collection Date: 4/912008 10:00:00 AM 

Date Received: 4/1112008 
Matrlx: SOIL 

PQL Qual Units 

500(} 

25000 
61.7-135 s 

100 

84-138 

1.6 

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 

mg/Kg 

%REC 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mgfKg 

rngfKg 

mg/Kg 

mgiKg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 
rng/Kg 

m~/Ka 

mg/Kg 

mgiKg 

mgiKg 

mgfKg 

mg/Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 
mg/KQ' 

mg/Kg 

mgiKg 

mg/Kg 

my/Kg 

DF 

50 
50 

50 

20 
20 

50 

fO 

1 

5 

10 

1 

Date Analyzed 

Analyst: SCC 
4/1712008 4:53:20 PM 

4/17/2006 4:53:20 PM 

4/1712008 4:53:20 PM 

Analyst: NSB 
4119/2008 6:24:07 AM 

4/19/2008 6:24:07 AM 

Analyst: SNV 
4128/2008 3:41:55 PM 

Analysl: NMO 
4/2312008 6:36:55 AM 

4/2312008 9:56:28 AM 

4/2312008 6:36:55 AM 

4/23/2006 8:36:55 AM 

4/28/200811:33:35 AM 

412312006 9:56:28 AM 

4/28/200810:08:51 AM 

Analyst JDC 
4/2012008 

4/20{2008 

4/2012008 

4/20/2008 

412012008 

4120/2008 

4/2012008 

4/20/2008 

4/20/2008 
412012008 

4/20/2008 

412012008 
4120/2008 

4/20/2008 

4/20/2006 

4120/2008 

4r.l:0/2008 

4/20/2008 

4/2012008 

4/20/2008 

4/20/2008 _______ . .,_. ______ .... ·----------·---·-·- ________ .,. 
Quallflers: V!ilue exceeds Maximum Contamin~nt Level B Analyte detected in the associated Method l:llmnk 

E Value above qunntitation range H Holding times for preparation or enalysis exceeded 

J Analyte detected below qu~ntitation limi!3 MCL Maximum Contaminant Level 

ND Not Detoxted at tile Reporting Limit 

S Spike recovery outside sccepted recovery limi1s 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
~ .. -----........... _ ····--------- ......... -~ ---------

-~~ ... -----·----~-··- ··-·-
CLIENT: Western Refining Southwest, Gallup Client Sample ID: AL2-3-SS 
Lab Order: 0804138 Collection Date: 4/9/2008 10:00:00 AM 
Project: Evaporeltion Pond/Aeration Lagoon Oate Received: 4/1112008 
J,ab ID: 0804138-32 Matrix:: SOIL 
-----·------
Analyses Result PQL Qual Units OF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
2-Chloronephthalene NO 3!1 mg/Kg 4120/2008 
2-Chlorophanol NO 30 mg/Kg 4/2012008 
4-Chlorophenyl phenyl elher NO 30 mg/Kg 412012008 
Chrysene 32 30 mg/Kg 4/2012008 
Di-n-butyl phthalate NO 75 mgiKg 4120/2008 
Di-n-octyl phthalate ND 30 mg/Kg 4/20/2008 
Dibenz.(a,h)anthracene NO 30 mg/Kg 4/20/2008 
Dibenzofuran NO 30 mg/Kg 4/20/2008 
1,2-Dichlorobem:ene ND 30 mg/Kg 4120/2008 
1 ,3-Dichlorobanzene NO 30 mg/Kg 4/20/2008 
1 ,4-0ichlorobenzena NO 30 mg/Kg 4/20/2008 
3,3·-oichlorobenzidine ND 38 mg/Kg 4/2012008 
Diethyl phthalate NO 30 mg!Kg 412012008 
Dimethyl phthalate NO 30 mg/Kg 412012006 
2,4-Dichlorophenol NO 30 mg/Kg 4/2(}/2008 
2,4-bimethylphenol NO 45 mgiKg 4120/2008 
4,6-0initro-2-methylphenol NO 75 mgfKg 4/2012008 
2,4-Dinitrophenol ND 75 mgiKg 4/20/2008 
2,4-Dinitrotoluene NO 75 mgiKg 4120/2008 
2,6-Dinitrotoluene NO 75 mgiKg 4/20/2008 
Fluoranthene ND 38 mgiKg 4120/2008 
Fluorene 43 30 mg!Kg 4120/2()08 
Hexachloroben~ene ND 30 mg/Kg 412012008 
Hexachforobutad iene NO 30 mg/Kg 412012008 
Hexachlorocyclopentadlene NO 30 mgiKg 4!20/2008 
Hexachloroethane NO 30 mg/Kg 4/20/2008 
lndano( 1,2,3-cd)pyrene NO 38 mgiKg 4/2012008 
lsophorone NO 75 mgt Kg 4/20{2008 
2-Mell-.ylnaphthalene 300 38 mg/Kg 4/20/2000 
2-Methylphenol ND 75 mg/Kg 4120/2008 
3+4-Methylphenol ND 30 mg/Kg 412012008 
N-Nitrosotli-n-propylamine NO 30 mg/K" 4/2012008 
N-Nitrosodiphenylamine ND 30 mgiKg 412012008 
Naphthalene NO 30 mg/Kg 4120/2008 
2-Nitroaniline ND 30 mg/Kg 4/20{2006 
3-Nitroanlllne ND 3() mg/Kg 4/2012008 
4-Ni!roaniline ND 38 mg/Kg 4/2012008 
Nitrobenzene NO 75 mg/Kg 4/20f2008 
2-Nitrophenal NO 30 mg/Kg 4/2012008 
4-Ni!rophenol NO 30 mg!Kg 4/20/2008 
Pentaohlomphenol NO !10 mg/Kg 4120/2008 
Phenanthrene 250 30 mg/K9 4/20f2008 

·-- .. -~--- ---· --·----Qualifiers: Value cxct:eds Maximum Contaminant Le•el B AltHlyte detected in the associated Method Blank 
E Value above quantitation range H Holdlng times for prepallltion or analysis exceed~d 
J Analyte detected below qu~ntitaticm limits MCL Ma~imurn Contlllllirllmt L.evd 

ND Not Delected at the Reporting Limit RL Reporting Limit 
s Spike recovery outside accep1ed recovery limits Page 110 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

CLIENT: Westem Refming Southwest, Gallup Client Sample 10: AL2-3-SS 

Lab Order: 0804138 Collection Date: 4/9/2008 10:00:00 AM 

Project: Evaporation Pond/ Aeration Lagoon Date Received: 4/1112008 

Lab ID: 0804138-32 Matrix: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst JDC 

Phenol ND 30 mg/Kg 4/20{2006 

Pyrone 47 30 mg/Kg 412012008 

Pyridine ND 75 mg!KIJ 4/20/2006 

1,2,4-TrichlorobenO!ene NO 30 rng/Kg 412012008 

2,4,5-Trichlorophenol NO 30 mg!Kg 412012008 

2,4,6-Trichlorophenol ND 30 mgll<g 4120/2008 

Surr. 2,4,6-Tribromophenol 25.9 35.5-141 s o/oREC 4/2012008 

Surr: 2-Fiuoroblphenyl 41.3 30.4-128 %REC 4120/2008 

Surr: 2-Fiuorophenol &4.8 28.1-129 %REC 4/2012008 

Surr: 4-Terphenyl·d14 31.7 34.6-151 s ~~REC 4/20/2008 

Su•-r: Nitrobenzene-d5 71.7 26.5-122 %REC 4/2012008 

Surr: Phenol-d5 66.3 37.6-118 %REC 4/20/2008 

EPA METHOD 82608: VOLATILES Analyst: BDH 

Benzene NO 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 

Toluene 1.2 0.50 mg/Kg 10 412012008 9:56:29 AM 

' Et11ylbenzene ND 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 

Methyl tert·b1.1\yl ether (MTBE} NO 0.50 mgfKg 10 412012008 9:56:29 AM 

1 ,2,4-Trimethylbenzene 2.9 0.50 mg/Kg 10 4/20/2008 9:56;29 AM 

1 ,3, 5-Trimethylbenzene 0.54 0.50 mg/Kg 10 412012008 9:56:29 AM 

1 ,2-Dichloroethane (EDC) ND 0.50 mg/Kg 10 4120/2008 9:56:29 AM 

1 ,2-Dibromoethane (EOB} ND 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 

Naphth!llene 4.6 1.0 mg/Kg 10 4/20/2008 9:56:29 AM 

1-Methylnaphthalene 21 2.0 mg!Kg 10 4120/2008 9:56:29 AM 

2-Methylnaphthalene 27 2.0 mgiKg 10 4120/2008 9:56:29 AM 

Acetone ND 7.5 rng/Kg 10 4120/2008 9;56:29 AM 

Bromobem:ene NO 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 

Bromodichloromethane ND 0.50 mg/Kg 10 41201200a 9:56:29 AM 

Bromoform ND 0.50 mg!Kg 10 4/20/2008 9:56:29 AM 

Bromomethane ND 1.0 mg/Kg 10 4/20/2008 9:56:29 AM 

2-Butanone NO 5.0 mg/Kg 10 4/2012008 9:56:29 AM 

Carbon disulfide ND 5.0 mg!Kg 10 412012008 9:56:29 AM 

Carbon tetrachloride NO 1.0 mg/Kg 10 412012008 9:56:29 AM 

Chlorobenzene NO 0.50 mg!Kg 10 4/2012008 9:56:29 AM 

Chloroethane NO 1.0 mg!Kg 10 4/2012006 9:56:29 AM 

Chloroform ND 0.50 mg/Kg 10 412012008 9:56:29 AM 

Chloromethane NO 0.50 mgiKg 10 4/20/2008 9:56:29 AM 

2-Chlorototuene NO 0.50 mg/Kg 10 4/2012008 9:56: 29 AM 

4-Chlorotoluene NO 0.50 mg/Kg 10 4120/2008 9:56:29 AM 

cis-1 ,2-DCE NO 0.50 mg/Kg 10 4/2012008 9:56:29 AM 

cis-1,3-0ichloropropene NO 0.50 mgiKg 10 4!2012008 9:56:29 AM 

1 ,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4120/2008 9:56: 29 AM 

·---·····- ..... --.. ······----··· .. ·--· 
,,. ___ 

Quallflcu: Value exceeds Maximum Contaminant Level B Analyte detected in the associate{! Method Blank 

E Value above quontitation range 1-1 Holding times ror preparatiou or analysis exceeded 

J Analyte detected below quantitation litnits MCL MIIJ(imum Contaminant Level 

ND Not ~\e.cted ~~ lhe Report~ng Limit RL Reporting Limit 

s Spike r~overy outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

================ 
CLIENT: Western Refining Southwest, Gallup Client S11mple ID: AL2-3-SS 
Lab Order: 0804138 Collection Date: 4/9/2008 10:00:00 AM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-32 Matrix: SOIL 
----

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BOH 
Dibromochloromethane ND 0.50 mg/Kg 10 4120/2008 9:56:29 AM 
Dibromomethane NO 1.0 mg/Kg 10 4/20/2008 9:56:29 AM 
1 ,2-Dichlorobanz&ne ND 0.50 mg/Kg 10 4/20/2006 9:55:29 AM 
1 ,3-Di~;hlorobenzene ND 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 
1 ,4-Dichlorobenzene ND 0.50 mg/Kg 10 412012008 9:56:29 AM 
Dichlorodifluoromethane ND 0.50 mg/Kg 10 4/2012008 9:56:29 AM 
1, 1-Dichloroethane ND 1.0 me/Kg 10 412012008 9:56:29 AM 
1.1-0icl11oroethene NO 0.50 mg/Kg 10 4120/2008 9:56:29 AM 
1,2-Drchtoropropane NO 0.50 mgfKg 10 4120/2008 9:56:29 AM 
1 ,3-Dichloropropane ND 0.50 mg/Kg 10 4120/2008 9:55:29 AM 
2, 2-Dichloropropane ND 1.0 mg/Kg 10 4120/2008 9:56:29 AM 
1, 1-Dic:hloropropene NO 1.0 ' mg!Kg 10 4/20/2008 9:56:29 AM 
Hexachtorobutadlena ND 1 0 mg!Kg 10 412012008 9:56:29 AM 
2-Hexanone 1110 5.0 mg/Kg 10 4120/2008 9:56:29 AM 
lsopropylbenzene NO 0.50 mgiKg 10 412012008 9:56:29 AM 
4-lsopropyltoluene ND 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 
4-Methyl-2-pentanone NO 5.0 mg/Kg 10 4/20/2008 9:56:29 AM 
Methylene chloride ND 1.5 mg/Kg 10 4/20/2008 9:56:29 AM 
n·Buty1bentana 0.66 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 
n-Propyl benzene NO 0.50 mg/Kg 10 4/20/2008 9 56:29 AM 
sec-Butylben~ene ND 0.50 mgll(g 10 4/20/2008 9:56:29 AM 
Styrene ND 0.50 mg/Kg 10 4/20/2006 9:56:29 AM 
tert-Butylbemzene ND 0.50 mg/Kg 10 4/20/2006 9:56:29 AM 
1 ,i ,1,2-TetrachloiOethane NO 0.50 mg/Kg 10 4/20/:2008 9:66:29 AM 
1,1 ,2,2-Tetrachloroelhane NO 0.50 mgJKg 10 4120/2008 9:56:29 AM 
Telrachloroethene (PCE) ND 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 
!rans-1,2-DCE ND 0.50 mg/Kg 10 412012008 9:56:29 AM 
tra ns-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 412012006 9:56:29 AM 
1,.2,3-Trlehlorobenzene ND 1.0 mg/Kg 10 4/20/2008 9:56:29 AM 
1 ,2,4-Trichlorobenzene NO 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 
1,1,1-Trlchloroe\hane NO 0.50 mg/Kg 10 412012008 9:56:29 AM 
1 ,1 ,2-Trlchloroalhane NO 0.50 mg/Kg 10 4/2012008 9:55:2~ AM 
Trichloroethene (TCE) ND 0.50 mg/Kg 10 4/20/2008 9:66:29 AM 
Triclllorofluoromethane NIJ 0.50 mg/Kg 10 4120/2008 9:56:29 AM 
1 ,2,3-Trlchloropropane NO 1.0 mg/Kg 10 4120/2008 9;56:29 AM 
Virlyl chloride NO 0.50 mg/Kg 10 4/20/2008 9:56:29 AM 
Xylenes, Total 2.8 1.0 mg/Kg 10 4/2012008 9:56:29 AM 

Surr; 1,2-Dicltloroethanl~·d4 95.4 68.7-122 %REC 10 4/20/2008 9:56:29 AM 
Surr: 4-Bromofluorobenzene 90.3 79.3--126 %REC 10 41201200& 9:56:29 AM 
Surr: Dibromofluoromethane 95.8 84.4-119 %REC 10 4120/2008 9;56:29 AM 
Surr: Toluene-dB 96.6 86.5-121 o/oREC 10 412012006 9:56:29 AM 

Qosllflel·5: Value exc:eeds Ma~imum CnntarninDnll.evcl B Analy!e dct~ctcd in !be a5:!0Ciated Method Blank 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Annlyte detected below quantitalion limits MCL Maximum Cont~minant Level 

ND Not Detected at the Reporting Limit RL ReJJQrting Limit 
Page 112 of 128 s Spike recovery outside accepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

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

CLIENT: Westem Refrning Southwest, Gallup Client Sample ID: AL2-4-SS 

Lab Order: 0804138 Collection Date: 4/9/2008 10:25:00 AM 

Project: Evapora~ion Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-33 Matrix: SOIL 
--------- --------- --------
Analyses Result PQL Qual U11its DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst: sec 
Diesel Range Organics (ORO) 250000 5000 mg!Kg 50 411812008 8:19:52 PM 

Motor Oil Range Organics (MRO) 35000 25000 mgfKg 50 4118/2006 8:19:52 PM 

Surr:ONOP 0 61.7·135 s %REC 50 4118/2008 8:19:52 PM 

EPA METHOD 60158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) NO 100 mg/Kg 20 4/19/2008 6:54:09 AM 

Surr:BFB 103 84-136 %REC 20 4/1912008 6:54:09 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 8.1 1.6 mgll<g 50 4/2812008 3:25:49 PM 

EPA METHOD 6010B; SOIL METALS Analyst: NMO 

Arsenic 14 2.5 mg/Kg 1 4/23/2006 8:39:36 AM 

B11rium 190 1.0 mg/Kg 10 4/23/2006 9:59:06 AM 

Cadmium 0.42 0.1() mg!Kg 4123/2008 8:39:36 AM 

Chromium 16 0.30 mg/Kg 4123/2008 6;39:36 AM 

Lead 32 0.25 mg/Kg 4/28/200810:11:24AM 

Selenium ND 25 mg/Kg 10 41:2312006 9:59:06 AM 

Sliver NO 0.25 mg/Kg 4/28/2008 10:11:24 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 1 4120/2008 

Acenaphthylene NO 30 mg/Kg 1 4/2012008 

Aniline ND 30 mg/Kg 4120/2008 

Anthracene NO 30 mg/Kg 4120/2008 

Azobenzene NO 30 mg/Kg 4/20/2008 

Benz(a)anthracene ND 30 mg/Kg 4/20/2008 

Benzo(a)pyrane NO 30 mgtKg 4/20/2008 

Benzo(b)fluoranthene NO 30 mg/Kg 4/20/2008 

Banzo(g,h,l)perylene NO 75 mgfKg 4120/2008 

Benzo(k)fluoranthene NO 30 mg/Kg 4/20/2008 

Benzoic aold NO 50 mglj<g 4/2012008 

Benzyl alcohol ND 30 mg/Kg 4/20/2008 

Bis(2-chloroethoxy)methane NO 30 rng/Kg 4/20/2008 

Bis(2-chloroethyl)elher NO 30 mg/Kg 4/2012008 

Bis(2-chlorolsopropyl)ether ND 30 mg/Kg 4/20/2008 

Bis(2-elhylhexyl)phlhalate NO 75 mg/Kg 412012008 

4-Bromophenyl phenyl ether NO 30 mg/Kg 4/2012008 

Butyl benzyl phthalate> NO 30 mg/Kg 4/2012008 

Carbazole NO 30 mgiKg 4/20/2008 

4-Chloro-3-methylphenol ND 75 mg/Kg 4/2012008 

4-Chloroanlline NO 75 mg/Kg 4/20/2008 
--- ... ---· --------- --·------ ·----·----------- ---------·--

Qualifiers: Value exceeds MR~imum COtllamimml Level B Analytc detected in the associ8ted Method Blllllk 

E Vslue above quantitation range 1 I llolding times for preparntion or analysis e)(cecd~d 

J Analyte detected b~low quantitft!ion limits MCL Maximum Contaminant Level 

NO Not Detected at the Reporting l-imit 

S Spike recovery outside t1ccepted recovery limits 

Rl. Reporting Limit 
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Hall Environmental Analysis I..~aboratory, 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: JDC 

2-Chloronaphthstane NO 38 mg/Kg 4/2012008 

2-Chlorophenol ND 30 mg/Kg 4120/2008 

4-Chlorophenyl phenyl ether ND 30 mgfKg 4/20/2008 

Chrysene ND 30 mg/Kg 4/2012008 

Di-n-hulyl phthalate ND 75 mg/Kg 4/20/2008 

Oi-n-octyt phthalate ND 30 mg/Kg 4120/2008 

Dibenz(a, h)s nthracene ND 30 mg/Kg 4120/2008 

Dioanzofuran NO 30 mg/Kg 4/21)/2008 

1 ,2-Diclllorobenzene NO 30 mg/Kg 4120/2006 

1 ,3-Dichlorobenzene NO 30 mg!Kg 4120/2008 

1 ,4-Dichlorobenzene NO 30 mg/Kg 412012008 

3, 3 '·Dichlorobenzldine NO 38 mg/Kg 412012008 

Diethyl phthalate ND 30 mg/Kg 4!20/2008 

Dimethyl phthalate ND 30 mg/Kg 412012008 

2,4-Dichlt~rophenol NO 30 mg/Kg 4120!20(}8 

2,4-Dimethylphenol NO 45 mg/Kg 4120/20(}8 

4,6-Dinltro-2-methylphenol ND 75 mg/Kg 4/20/2008 

2,4-Dinltrophenol ND 75 mg/Kg 4/20/2008 

2,4-0initrotoluene NO 75 mg/Kg 4/20/20()8 

2,6-Din ilrotoluene NO 75 mg/Kg 4120/2008 

Fluoranthene NO 38 mg/Kg 4/20/2008 

Fluorene 44 30 mg/Kg 4/20/2008 

Hexachtorobenzene NO 30 mg/K.g 4/20/2008 

Hex.achlorobutadiene NO 30 mg/Kg 412012008 

Hexacl'llorocyclopentadiene NO 30 mgfKg 412012008 

HexachlaroethanB ND 30 mgfKg 412012008 

lndeno(1 ,2,3-cd)pyrene NO 38 mg/Kg 4/20/2006 
lsophorone ND 75 mg/Kg 4/.2012008 

2-Methylnaphthatene 190 38 mg/Kg 4/2012006 

2-Methylphenol NO 75 mg/Kg 412012008 
3+4-Methylphenol NO 30 mg!Kg 4/2012006 

N-Nitrosodi-n-propylamine ND 30 mg/Kg 4/20/2008 

N-Nitrosod iphenylamine NO 30 mg/Kg 4/2012008 

Naphthalene 44 30 mg/Kg 412012008 

2-NitroanUine NO 30 mg/Kg 4/2012008 

3-Nitroanlline NO 30 mg/Kg 4120/2006 
4-Nitroaniline ND 38 mg/Kg 4/20/201)8 

Nitrobenzene ND 76 mgiKg 4120/2008 

2-Nitrophenol NO 30 mg/Kg 4120/2008 

4-Nitrophenol NO 30 mg/Kg 412012008 

Pentachlorophenol NO 50 mg/Kg 4/20!2008 

Phenanthrene 210 30 mg/Kg 4/20/2008 

·- ____ .. - --· ------··· ----·---
Qualilicrs: Value cx~cds Maximum Contaminant Le-vel B Analyte detected in the a3sociated Method Blank 

£ Value above quantUation range ll Holding times for preparation or amtiysis exceeded 

Analyte detectoo below quantitiUion limits MCL Ma"imum Contaminftnt Level 

ND Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside ~ccepted recovery limits Page 114 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

===-= --- --======= -------···------

CLIENT: Western Refming Southwest, Gallup Client Sample 10: AL2·4-SS 

Lab Order: 0804138 Collection Date: 4/9/2008 I 0:25:00 AM 

Pr&ject: Evaporation Pond/ Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-33 Matrix: SOIL 

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

EPA METHOD 8270C: SEMIVOLATlLES Analyst: JDC 

Phenol NO 30 mgiKg 4120/2008 

Pyrene NO 30 mg/Kg 4/20/2008 

Pyridine ND 75 mgll<g 4/20/2008 

1,2, 4· Trichlorobenz.ene ND 30 mg/Kg 4/20/2008 

2,4,5-Trlchlorophenol NO 30 mg/Kg 4/20/2008 

2,4,6-Trlchlorophenol ND 30 mg/Kg 4/20/2008 

Surr: 2,4,6-Tribromophenol 35.8 35.5-141 %REC 4120/2008 

Surr: 2-Fiuoroblphenyl 46.5 30.4-128 %REC 4/2012008 

Syrr: 2·fhJorophenol 82.3 28.1-129 %REC 4/20/2008 

Surr: 4-Terphenyl-d14 61.5 34.6-151 %REC 4/20/2008 

Surr: Nitrobenzene-d5 77.2 26.5-122 %REC 4/2012008 

Surr: Phenol-d5 66.5 37.6-118 %REC 412012008 

EPA METHOD 82508: VOLATILES Analyst: BOH 

Benzene NO 0.50 mg/Kg 10 4/20/200810:32:0.2 AM 

Toluene 1.6 0.50 mg/Kg 10 4/20/2006 10:3.2:02 AM 

Ethylbenzene 0.56 0.50 mg/Kg 10 412012008 10:32:02 AM 

Methyl tart-butyl ether (MTBE) ND 0.50 mg/Kg 10 4120/2008 10:32:02 AM 

1,2,4-Trimethylbenzene 4.1 0.50 mg!Kg 10 4120/2008 1 0:32:02 AM 

1 ,3,5-Trimethylbeozene 0.72 0.50 mg!Kg 10 412012008 1 0:32:02 AM 

1,2-Dichloroethane (EDC) NO 0.50 mgtKg 10 4120/2008 10:32:02 AM 

1,2-Dibromoethane (EDB} ND 0.50 mg!Kg 10 412012008 10:32:02 AM 

Naphthalene 5.4 1.0 mg!Kg 10 4/20/2008 10:32:02 AM 

1-Melhylnaph!halene 24 :to mg!Kg 10 4/20/2008 1 0:32:02 AM 

2-Methylnaphthalsne 30 2.0 mg!Kg 10 4/20/2008 10:32:02 AM 

Acetone NO 7.5 mg!Kg 10 4120/2008 10:32:02 AM 

Bromobenzene NO 0.50 mg/Kg 10 4120/2008 1 0:32:02 AM 

Bromodichlcrometha ne ND 0.50 mg!Kg 10 4/2012008 1 0:32:02 AM 

Bromoform NO 0.50 mg!Kg 10 4120/2008 10:32:02 AM 

Bromomethane NO 1.0 mg/Kg 10 4120/2008 10:32:02 AM 

2-Butanone ND 5.0 mg/Kg 10 4120/200810:32:02 AM 

Carbon disulfide NO 5.0 mg/Kg 10 412012008 10:32:02 AM 

Carbon tetrachloride NO 1.0 mg/Kg 10 4/20/2008 10:32:()2 AM 

Chlorobenzene NO 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 

Chloroelhane ND 1.0 mg/Kg 10 4120/2008 10:32 02 AM 

Chloroform ND 0.50 mgiKg 10 4/20/200810:32:D2AM 

Chloromethane NO 0.50 mg/Kg 10 4120/200810:32:02 AM 

2-Chlorotoluene ND 0.50 mg/Kg 10 412012008 10:32:02 AM 

4-Chlorotoluene NO 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 

cis-1,2-0CE NO 0.50 mg/Kg 10 412012008 10:32:02 AM 

cis-1,3-Dichloroproper.e · NO 0.50 mg/Kg 10 4/2012008 10:32:02 AM 

1,2-Dtbromo-3-chloropropane ND 1.0 mg/Kg 10 4120/2008 10:32:02 AM 

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

Qualifiers: Value cxceedg Maximum Contamin~nt Level B Analyte detecled in the e.ssociated Method Blank 

E Y~lt1c above quantitalion mnge H Holding times for prepftration or analysis exceeded 

Analyte detected below quantitationlimits MCL Moximum Contaminant Level 

ND Not Detected 111 the Reporting Umit RL Rcportir~g Limit 

s Spike recovery ou!lide acoepted recovery limits 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
·----··-_____ ...... ··-----

CLIENT: Western Ref!ning Southwest, Gallup Client Sample lD: AL2-4-SS 
Lab Order: 0&04138 Collection D11te: 4/9/200& 10:25:00 AM 
Project: Evaporation Pond/Aeration Lagoon D11te Received: 4/11!2008 

LnbiD: 0804138-33 Matrix: SOIL 
·-----.. ··-- - . 

Annlyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8260B: VOLA. TILES Analyst: BDH 
Dibromochloromelhane NO 0.50 mg/Kg 10 4120/2008 1 0:32:02 AM 
Dibromomethane ND 10 mgfKg 10 4/20/2008 10:32:02 AM 
1,2-Dichlorobenzene NO 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 
1 ,3-Diohlorobem:ene NO 0.50 mg/Kg 10 412012008 10:32:02 AM 
1,4-Dichlorobenzene ND 0.50 mg/Kg 10 4120/2008 1 0:32:02 AM 
Dichlorodilluoromethane NO 0.50 mg/Kf:l 10 4/20/2008 10:32:02 AM 
1, 1-Dlchloroethane ND 1.0 mg/Kg 10 4120/2008 10:3i02 AM 
1, 1-Dlchloroethene NO 0 . .50 mgiKg 10 4120/2008 10:32:02 AM 
1, 2-Dichloropropa ne ND . 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 
1 ,3·Dichloropropane ND 0.50 mgfKg 10 4/20/200810:32:02 AM 
2,2-Diohloropropane NO 1.0 mg/Kg 10 4/20/2008 10:32:02 AM 
1 ,1-Diohloropropene ND 1.0 mg/Kg 10 4/2012008 1 0:32:02 AM 
Hax!lol11orobutadiene ND 1.0 mgt Kg 10 4/2012008 1 0:32:02 AM 
2-Hexanone NO 5.0 mg/Kg 10 412012008 10:32:02 AM 
lsopropylbenzene ND 0.50 mg/Kg 10 4/20/2006 1 0;32:02 AM 
4-lsopropyltoluene ND 0.50 mg/Kg 10 4120/2008 1 0:32:02 AM 
4-Methyl-2-pentenooe ND 5.0 mg/Kg 10 4120/2008 10:32:02 AM 
Methylene chloride NO 1.5 mg/Kg 10 4/20/2008 1 0:32:02 AM 
n-Bulylbenzene 1.1 0.50 mg/Kg 10 4f20/20D8 10:32:02 AM 
n-Propylbenz.ene NO 0.50 mg/Kg 10 4120/2008 10:32:02 AM 
sec--Sutylbenzena NO 0.50 mg/Kg 10 4/20/2008 10:32:02 f-M 
Styrene ND 0.50 mg/Kg 10 4120/200810:32:02 AM 
tert-Bulylbenzene ND 0.50 mg/Kg 10 4/201200810:32:02 AM 
1, 1,1 ,2-Tetrachloroethana NO 0.50 mg/Kg 10 412012008 10:32:02 AM 
1, 1,2,2-Tetrachloroethane ND 0.50 mgll(g 10 412012008 10:32:02 AM 
Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 4/20/200B 1 0:32:02 AM 
lrans·1 ,2-DCE ND 0.50 mg/Kg 10 4/20/2008 10:32:02 AM 
lrans-1 ,3-Dichloropwpene ND 0.50 mg!K.g 10 412012008 10:32:02 AM 
1 ,2,:\-Trlchlorobenzene ND 1.0 mgll<g 10 4/20/2008 10:32:02 AM 
1 ,2,4-Trichiorobenzene ND 0.50 mg/Kg 10 4/20/2006 10:32:02 AM 
1, 1.1-Trichloroathane ND 0.50 mg/Kfil 10 4/2012006 10:32:02 AM 
1,1 ,2-Trichtoroelhane NO 0.50 mg/Kg 10 412012008 10:32:02 AM 
Trichloroathene {TCE) ND 0.50 mg/Kg 10 4/2012008 10:32:02 AM 
Trlchlorofllloromethane ND 0.50 m~/Kg 10 4/2012008 10:32:02 AM 
1 ,2,3·Trichloropropane ND 1.0 mg!Kg 10 4/20/2008 1 0:32:02 AM 
Vinyl chloride ND 0.50 mg/K" 10 4/20/2008 10:32:02 AM 
Xylenes, Total 4,0 1.0 mg/Kg 10 4/20/200610:32;02 AM 

Surr: 1 ,2-Dichloroefhane-<14 97.1 68.7·122 %REC 10 4/20/2008 10:32:02 AM 
Surr: 4-Bromofluorobenzene 81.3 79.3-126 %REG 10 4/2012008 10:32:02 AM 
Surr: DibromofJuoromethane 93.9 64.4-119 %REG 10 412012008 10:32:02 AM 
Surr: Toluene-dB 101 86.~·121 %REG 10 4/20/2008 10:32:02 AM 

_ ....... ,. ___ ···-··---· ··--· ... ·---..... ----------
Qualifler·s: Value exceeds Maximum Contaminant Level B Analy!e detected in tile associated Method Blank 

E Vsl11e ahove quar~Utation range H Holding time:~ for preparation or anllly~ is eKe<:cdcd 
Analyte detected below qt~antitation Limiti MCL Maxitnum ContAminant Level 

ND Not Detected al the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 116 of 128 
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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: 4/9/2008 9:40:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1!12008 

Lab JD: 0804138-34 Matrix: SOIL 
.. -··- _ ........ ___ ._ 

Analyses Result PQL Qual Units OF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Arlalyst: SCC 

Dies$1 Range Organics (ORO) ~70()0C) 5000 mg/Kg 50 4/16/2008 8:53:46 PM 

Mclor Oil Range Organics {MRO) ND 25000 mg/Kg 50 4118/2008 6:53:46 PM 

Surr.DNOP 0 61.7-135 s %REC 50 -1/18/2008 8:53:46 PM 

EPA METHOD BD15B: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) 430 250 mg/Kg 50 411812008 2:38:25 AM 

Surr: Bi=B 118 84-138 o/aREC 50 4!18/2008 2:38:25 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 6.8 1.6 mg/Kg 50 4/28/2008 3:32:20 PM 

EPA METHOD 60108: SOIL METALS Analyst: NMO 

Arsenic 4.6 2.5 mg/Kg 4/2312008 8:42:15 AM 

Barium 310 1.0 mg/Kg 10 4/23/2008 10:01 :45 AM 

Cadmium (}.31 0.10 mg/Kg 1 4/2312008 8:42:15 AM 

Chromium 12 0.30 mg/Kg 4123/2008 8:42:15 AM 

Lead 18 0.25 mg/Kg 4/2812008 10:13:57 AM 

Selenium NO 25 mg/Kg 10 4!2312008 10:01 :45 AM 

Silver ND 0.25 mg!Kg 4/2812008 10:13:57 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 4120/2008 

Acenaphlhylene NO 30 mg/Kg 412012008 

Aniline ND 30 mg/Kg 412012008 

Anthracene NO 30 mg/Kg 4/2012008 

Azobenzene NO 30 mg/Kg 1 4120/2006 

Banz(a)anthraoene NO 30 mg/Kg 1 4/2012008 

Banzo(a)pyrane ND 30 mg/Kg 4/20/2008 

Benzo(b)Ruoranthene NO 30 mg/Kg 4/20/2008 

Benzo(!l .h.l)p&rylene ND 75 mg/Kg 4/20/2008 

Benzo(k)fluoranlhene NO 30 mg/Kg 4120/2(11)8 

Benzoic acid NO 50 mg/Kg 4/20/2008 

Benzyl alcohol NO 30 mg/Kg 4/20/2006 

Bis(2-chloroethoxy)m&than& ND 30 mgtKg 4/20/2008 

Bis(2-chloroethyl)elher ND 30 mgtl<g 412012008 

Bis(2-cliloroleopropyl)e!h~:~r ND 30 mg/Kg 4/20{2008 

Bis(2·elhylhexyl)phthalate ND 75 mg/Kg 4120/2008 

4-Bromophenyl phenyl ether NO 30 mg/Kg 4120/2006 

Butyl benzyl phthalate NO 30 mg/Kg 4/20/2006 

Carbazole NO ~0 mg/Kg 4/20/2008 

4-Chloro-3-melhylphenol NO 75 mg/Kg 412012008 

4-Chlorcanlllne NO 75 mg/Kg 4/20/2G08 

···-·---···· ... ----··-······ ···------·-··· ···----·····-···-----·-----·-------------
Qllal!fiers: Value exGccds Maximum Contaminant Level 0 Analyte detected in the associaterl Method Blank 

E VRI\Ie above quantitation range H Holding times for preparation or aoRly~is ex.ceeded 

J Analyte detecled below quantitation limits MCL Muimum Contaminant Level 

ND Not Detected at the Reporting Limit 

S Spike rtoovery outside accepted recovery limits 

RL Reporting Limit 
Page 117 of 128 
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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: 4/9/2008 9:40:00 AM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/11/2008 

Lab ID: 0804138-34 Matrix: SOIL 
-··--·-·· 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOO 8270C: SEMIVOLATILES Analyst: JDC 

2-Cll!oronaphthalene NO 38 mgll<g 4/20/2008 

2-Chlorophenol NO 30 mg/Kg 4120/2008 

4-Chlorophenyl phenyl ether ND 30 mg/Kg 4/20120()8 

Chrysene ND 30 mg/Kg 412012008 

DI-n-butyl phthalate NO 75 mg/Kg 4/2012008 

Di-n-octyl phthalate NO 30 mg/Kg 4/20/2008 

Dibenz(a, h)anthracene NO 30 mg/Kg 4/20/2008 

Dibenzofuran NO 30 mg/Kg 4/20/2006 

1 ,2-0ichlorobenzene ND 30 mg/Kg 4/20/2008 

1 ,3-Dichlorobenzene NO 30 mg/Kg 4120/2008 

1 ,4-Dichlorobenzene ND 30 mg/Kg 412012008 

3,:r -Dichlorobenzidine ND 38 mg/Kg 412012008 

Dlethyl phthalate NO 30 mg/Kg 4120/2008 

Dimethyl phthalate NO 30 mg/Kg 4/20/2008 

2,4-Dichlorophenol NO 30 mg/Kg 412012006 

2.4-Dimethylphenol NO 45 mg/Kg 4/20/2008 

4,6-blnitro-2-methylphenol ND 75 mgiKg 4/20/2008 

2,4-Dinitrophenol ND 75 mg/Kg 412012008 

2,4-Dinltrotoluene NO 75 mg/Kg 4120/2008 

2,6-Dinltrotoluene NO 75 mgtKg 4/20/2008 

Fluoranthene ND 38 mg/Kg 4/20/2008 

Fluorene 7() 30 mg!Kg 412012008 

Hexachlorobenzene NO 3() mg/Kg 4/2012008 

Hexachlorobu!adiene ND 30 mg/Kg 1 412012008 

Hexach lorocyclopentad ie ne NO 30 mg/Kg 1 4120/2008 

Hexachloroethane ND 30 mg/Kg 4/20/2008 

lndeno(1 ,2,3-cd)pyrene NO 38 mg/Kg 4/20/2008 

lsophorone NO 75 mg!Kg 4120/2008 

2-Me!llylnaphthalene 550 36 rng/Kg 4120/2008 

2-Methylphenol ND 75 mgll<g 4/2012008 

3+4-MelhYlphenol ND 30 mg/Kg 4/2012006 

N-Nitrosodi-n-propylamine ND 30 mg/Kp 4120/2008 

N-Nitrosodlphenylamine NO 30 mg/Kg 4/20f2<l06 

Naphthalene 85 30 mg/Kg 4/20/2008 

2-Nitroanlllne ND 30 mgtKg 4/2012008 

3-Nitroanlllne NO 30 mg/Kg 4/20/2008 

4-Nitroa niline NO 38 mg/Kg 4/20/2008 

Nitrobenzene NO 75 mg/Kg 4120/2008 

2-Ni!ropheJlGI ND 30 mg/Kg 4120/2008 

4-Nitrophenot NO 30 mg/Kg 4!20/2008 

Pentach loropllenol ND 50 mg!Kg 4120/2008 

Phenanthrene 250 30 mgfKg 4120/2008 

. ·----·-·-··-
Qualifiers: Value exceeds Maximum Contaminant U:vel B Analytc detected in the associated Method Blank 

E Value above quantillltion range H Holding times for prepantion or analysis exceeded 

J Anplyte dctecred below quantitalion lim its MCI. Maximum Comaminant Level 

ND Not Dr.tected at the Reportlng Limit RL Reportir1g Limit 

s Spike recovery outside t~ocepted recovery limit~ Page 118 of 128 
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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: 4/Illi008 

Lab 10: 0804138-34 Matrix! SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 
Phenol ND 30 mgiKg 4/2012008 

Pyrena 36 30 mg/Kg 4/2012008 

Pyridine ND 75 mg/Kg 4/2012008 

1 ,2,4-Trichlorobenzene ND 30 mg!Kg 4120/2008 

2,4,5-Tric:hlorophenol NO 30 mgfKg 4/2012008 

2,4,6-Tric:hiorophenol ND 30 mg/Kg 4/2012008 

Surr: 2,4,13-Trlbromophenol 12.3 35.5-141 s %REC 4120/2008 

Surr: 2-Fiuorobiphenyl 36.4 30.4-128 %REC 4/20/2008 

Surr: 2-Fiuorophenol 81.9 28.1-129 %REC 4120/2008 

Surr: 4-Terphenyl-d14 84.8 34.6-151 %REC 4120/2()08 

Surr: Nitrobenzene-d5 ll4.2 26.5-122 %REC 4/20/2008 

Surr: Phenol-d5 59.7 37.6-118 %REC 4/2012008 

EPA METHOD 82608: VOLATILES Analyst: BDH 
Benzene 2.3 0.50 mg/Kg 10 4/20/200811:07:25AM 

Toluene 16 0.50 mgiKg fO 412012008 11 :07:25 AM 
Ethylbenzene 6.4 0.50 mg/Kg 10 4/20/2008 11:07:25 AM 

Methyl tert-butyt ether (MTBE) NO 0.50 mg/Kg 10 4120/2008 11:07:25 AM 

1,2,4-Trimethyltlenzene 17 0.50 mgiKg 10 4120/2008 11 :07:25 AM 

1 ,3,5-Trimethylbenzene 5.6 0.50 mgiKg 10 4120/2008 11:07:25 AM 

1 ,2-Dichloroelhane (EOC) ND 0.50 mgtKg 10 4/2012008 11:07:25 AM 

1,2-Dibromoethane (EDB) NO 0.50 mgfKg 10 412012008 11:07:25 AM 

Naphthalene 15 1.0 mg/Kg 10 412012008 11:07:25 AM 

1-Methylnaphthalene 43 2.0 mg/Kg 10 4/20/200811:07:25 AM 

2-Melhylnaphtha!en& 35 4.0 mg/Kg 20 4/21120081:48:32 PM 

Acetone ND 7.5 mg/Kg 10 4120/20(}8 11 :07:25 AM 

Bromobenzene ND 0.50 mg/Kg 10 4/2012008 11:07:25 AM 
Bromodichloromethane ND 0.50 mg/Kg 10 4120/2008 11:07:25 AM 

Bromoform NO 0.50 mg/J<g 11) 412012008 11:07:25 AM 
B romometha ne NO 1.0 mgiKg 10 412012008 11 :07:25 AM 
2-Butanone ND 5.0 mg/Kg 10 412012008 11 :07:25AM 
Carbon disulfide ND 5.0 mg/Kg 10 4/20/2006 11:07:25 AM 
Carbon tetrachloride ND 1.0 mgtKg 10 4120/2008 11:07:25 AM 
Chlorobenzene NO 0.50 mg/Kg 10 4/2012008 11:07:25 AM 
Chloroethane NO· 1.0 mg/Kg 10 4/20/2008 11:07:25 AM 

Chloroform ND 0,50 mg/l<g 10 4/20/2008 11 :07:25 AM 
Chloromethane NO 0.50 mg/Kg 10 4/20/2006 11:07:25 AM 
2-Chtorotolu&ne NO 0.50 mg/Kg 10 4/20/2008 11:07:25 AM 

4-ChlorotoJuene ND 0.50 mg/Kg 10 412012008 11 :07:25 AM 
cis-1,2-DCE ND 0.50 mg/Kg 10 4120/2008 11:07:25 AM 
cis-1 ,3-Dichloropropene NO 0.50 mg/Kg 10 4/20/2008 11:07:25 AM 
1 ,2-Dibromo·3·chloropropane ND 1.0 mg/Kg 10 4/2012008 11:07:25 AM 

---·-----·-··-
Qu111ifiers: Value exceeds Ma•imum Contl'lminant Level B Analyte detected in tl1e associated Method BJ~nk 

!3 Value above qunntitation range H Holding times fur preparatioo or analysis exceeded 

An8lyte detected below quantillltion llmils MCI. Maximum Contaminant Level 

ND Not Detected at the Reporting 1-imir .RL Reporting Limit 

s Spike retovery ourside PCceptcd recovery limits Page 119 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29~Ap1"·08 

--·~7"---=-=--~------------·······- --· -.-... -.. ::=· =.:....::====·--=-·= .. --=-=--·~---
CLIENT: 

Lab Order: 

Western Refming Southwest, Gallup 
0&04138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-34 

Analyses Result 

EPA METHOD 82608: VOLATILES 
Dibromochloromethane NO 
Dlbromomethane ND 

1 ,2-Dlchlorobenzene ND 

1 ,3-Dlchlorobenrene ND 

1 ,4-Dichlorobem:ene ND 
Olchlorodifluoromethane NO 

1, 1-Dichloroethane NO 

1, 1-Dichloroethene NO 
1 ,2-Dichloropropane ND 
1 ,3-Dichloropropane ND 
2,2-Dichloropropane NO 
1 ,1-0icllloropropene NO 
Hexachlorobvtadiene NO 
2-Hexanone ND 

lsopropylbenzena 1.7 

4-lsopropyltoluene 1.0 
4-Methyl-2-pentanone N[) 

Methylene chloride NO 
n-Butylbenzene 3.4 
n-Propylbenzene 3.0 

seo-Butylbenzene 2.0 
Styrene NO 
tert-Butylbenzene NO 
1, 1~1,2-Tetrachloroethane ND 

1 , 1 ,2,2-Tetrachloroethane ND 

Tetrachloroethene (PCE) NO 

trans-1 ,2-DCE ND 

trans-1 ,3-Dichloropropene ND 
1 ,2,3-Trichlorobenzene NO 
1 ,2,4-Trichlorobenzene NO 
1,1, 1-Trichloroethane ND 

1,1 ,2· T rlohloroethane NO 
Trlchloroethene (TCE) NO 
T richlorolluoromethane ND 

1 ,2,3-Trichloropropane NO 

Vinyl chloride NO 
Xylenes, Total 39 

Surr: 1 ,2·Dichloroe\hane-d4 95.2 

SLJrr: 4-Bromoflu<Jrobenz:ene 63.7 

Surr: Dihromofluoromethane 98.5 

Surr: Toluene-dB 94.7 

···-·-·--·· - ···--.. -·-----· 
Qualifiers: Value exceeds Maximum Contaminant Level 

E Value above quantitation range 

Analyte detected below quantitation limits 

ND Not Detected at the Reporting 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 

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 

79.3-12e 

64.4-119 

86 5-121 

s Spike recovery outside accepted recovery limits 

121 

Client Sample ID: AL2-5-SS 

Collection Date: 4/9/2008 9:40:00 AM 

Date Received: 4/111200& 
Matrix: SOIL 

Qual Units DF Date Analyzed 

Analyst: BOl-l 
mg/Kg 10 412012008 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 412012008 11 :07:25 AM 

mg!Kg 10 4120/2008 11:07:25 AM 
mg/Kg 10 4/20/2008 11 :07:25AM 

mg/Kg 10 4/20/2008 11 :07:25 AM 
mg/Kg 10 412012008 11:07:25 AM 
mg/Kg 10 4/2012008 11 :07:25AM 
mgiKg 10 4/20/2008 11:07:25 AM 
mgiKg 10 4120/2008 11:07:25 AM 
mg/Kg 10 4/20/2008 11:07:25 AM 
mg/Kg 10 4/20/2008 11 :07:25AM 

mg/Kg 10 4120/2008 11 :07:25 AM 
mg/Kg 10 4/20/200811:07:25 AM 
mgiKg 10 412012008 11:07:25 AM 
mg/Kg 10 4/2012008 11 :07:25 AM 
mg/Kg 10 4120/200811:07:25 AM 
mg/Kg 10 4/20/2008 11 :07:25 AM 
mg/Kg 10 4/20/2008 11 :07:25 AM 
mg/Kg 10 412012008 11:07:25 AM 
mg/Kg 10 4/20/2008 11:07:25 AM 
mgiKg 10 4120120()8 11 :07 :25 AM 

mg/Kg 10 4120/2008 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 4/20/2008 11 :07:25AM 
mg/Kg 10 4120{2008 11:07:25 AM 
mgtKg 10 412012008 11:07:25 AM 
mg/Kg 10 4/2012008 11:07:25 AM 
mg/Kg 10 41201200811:07:25 AM 
mg/Kg 10 4120/2008 11 :07:25 AM 
mg/Kg 10 4/20/2008 11:07:25 AM 
mg/Kg 10 4/2012008 11:07:25 AM 
mg/Kg 10 4f20/2008 11:07:25 m 
mg!Kg 10 4!20/2008 11:07:25 AM 
%REC 10 4/20/2008 11 :07:25 AM 

%REC 10 4/20/2008 11 :07:25 AM 

%REC 10 4120/2008 11:07:25 AM 

%REC 10 4/2012008 11 :07:25 AM 

a Analytc detected in the BS3ociated Method Blank 
H Holding times for preparation or analysis eltceeded 

MCL Moxim11m Contaminant Level 

RL Reporting Limit 
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Hall Environmental Analysis J..~aboratory, Inc. Date: 29-Apr-08 

CLIENT: 

Lab Order: 

Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

LablD: 0804138-35 
·-·--------· ·---

Analyses Result 

EPA METHOD 80158: DIESEL RANGE ORGANICS 
Diesel Range Organics (ORO) 200000 

Motor Oil Range Org!lnic$ (MRO) ND 

Surr: DNOP 0 

EPA METHOD 8015B: GASOLINE RANGE 
Gasoline Range Organics (GRO) NO 

Surr: BFB 98.1 

EPA METHOD 7471: MERCURY 
Mercury 6.8 

EPA METHOD 6010B: SOIL METALS 
Arsenic 5.4 

Barium 400 

Cadmium 0.45 
Chromium 9.7 

Lead 16 
Selenium NO 
Silver ND 

EPA METHOD 8270C: SEMIVOLATILES 
Acenaphthene NO 
Acenaphlhylene ND 

Aniline ND 

Anthracene ND 
Azobenzene NO 
Benz(a)anthracene ND 
Benzo(a)pyrene ND 

Benzo(b)fluoranthene ND 

Ben:<:o(g,h,l)perylene NO 
Benzo(k)fluoranthene NO 
Benzoic acid NO 
Benzyl alcohol ND 
Bls{2-chloroethoxy)methane NO 
Bis(2 -chloroethyl)ether ND 
Bls(2-chloroisopropyl)e!her ND 
Bls(2-elhylhexyi)!Jhthalate ND 
4-Bromophenyl phenyl ether NO 
Butyl oenzyl phthalate ND 
Carbazole ND 
4-Chloro-3-methylphenol NO 
4-ChloroaniUne NO 

Qua liliers: V~luc c;l(cecds Maximum Contaminant Level 

E Vulue above quantitfltion range 

Ana.lyte detected below quantitalionlimits 

NO Not Detected at the Reponing Limit 

s Spike recovery outside a~ceptcd recovery limits 

PQL 

5000 
25000 

61.7-136 

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 

127 

ClientSamplelD: EPI-1 

Collecti<ln Date: 4/912008 6:25:00 PM 

Date Received: 4/11/2008 
Matrix: SOIL 

Qual Units DF Date Analyzed 

s 

mg/Kg 

mg/Kg 

%REC 

mg/Kg 

%REC 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mgiKg 

mg/Kg 

mg/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 

mg/Kg 

mg/Kg 

mg/Kg 

Analyst: SCC 
50 4118/200810:34:50 PM 

50 4118/200810:34:50 PM 

50 4/18/200810:34:50 PM 

20 
20 

10 
1 

1 

10 

Analyst: NSB 
4/19/2008 7:24: 1 1 AM 

4119/2008 7:24:11 AM 

Analyst SNV 
4128/2008 3:35:31 PM 

Analyst NMO 
4f23/200B 8:44:55 AM 
4/23/2008 1 0:04:24 AM 

4/23/2008 6:44:55 AM 

4/23/2008 8:44:55 AM 

4/28/200810:16:29AM 

412312008 10:04:24 AM 

4/281200810:16:29 AM 

Analyst: JDC 
4/20/2008 

4/20/2008 

4/20/2008 

4/2012008 

4/2012008 
4/20/2008 

4120/2008 

4/20/2008 
4/20/2008 
4/20/2008 

4/20/2008 
412012008 
412012008 
4/20/200B 

4120/2008 

4/20/2008 

4/2012008 

4/20/2008 
4/20/2008 

4120/2008 

4/20/2008 

D IIJJalyte detected in the associated Method Blank 
H Holding times for preparation or analysis exceeded 

MCI.. Maximum ContaminRIIt Level 
Rl Reporting Limit 
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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: 080413&-35 

Analyses Result 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphlhalene NO 

2-Chloropher~ol ND 

4-Chlorophenyl phenyl ether ND 

Chryselle 45 

Di-n-butyl pnthalate ND 

Dl-n-octyl phthalate NO 

Dibenz(a,h)anthracene NO 

Dibenzofuran ND 

1 ,2-Dichlorobenzene NO 
1 ,3·Dichloroben~ene ND 

1,4-Dichlorobenzene ND 

3,3'-Dichlorobenzldlne ND 

Diethyl phthalate NO 
Dimethyl phthalate ND 

2,4-Dichlorophenol ND 
2,4-!{lmethylphenol ND 

4,6-Dinitro-2-methylphenol ND 

2,4-Dinitrophenol N D 
2,4-Dinitrotofuene 

2 ,6-DI nttrototuene 

Fluoranlhene 

Fluorene 

Hexachloroben~ene 

Hexachlor!)butadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

2-Melhylnaphthaleno 

2-Methylphenol 

3+4-Me!hylphenol 

N-Nitnosodi·l!wpropylamlne 

N-Nitrosodlphenylamine 

Naphthalene 

2-Nitroaniline 

3-Nitroanlllne 

4-Nitroaniline 

Nitnobenz:ane 

2-Nitrophenal 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

ND 

ND 

ND 

53 

ND 
NO 
ND 
ND 
NO 
NO 

370 
NO 

53 
NO 

NO 
31 

ND 

NO 
N!) 

NO 
ND 
ND 
ND 
330 

Qualifier•: Value exceeds Maximt1m Contaminant Level 

E V ulnc ubove quantitation range 

J Analytc detected below qoantitation limits 

ND Not Detected Rtthe Reporting Umit 

S Spike recovery outside accepted rcx:overy limits 

Client Sample ID: EPl-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 

3{) mg/Kg 

30 mg/Kg 

30 mg!Kg 

45 mg/Kg 

75 mgtKg 

75 mg/Kg 

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 

mgiKg 

m!JIKg 

mg/Kg 

mg/Kg 

mg/Kg 

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 

mgiKg 

mg/Kg 

DF Date Analyzed 

Analyst: JDC 
4120/2008 
4/20/2008 

4/2012008 

4/20/2008 

4/2012008 

4/20/2006 

4/20/2008 

4/20/2008 
412012006 

4/20/2008 

4/2012008 

4/2012008 

412012008 

4120/2008 
412012006 
4/20/2008 

4/20/2008 

4120/2008 
412012006 

4120/2008 

4/2012008 

4/2012008 
4120/2008 
4120/2008 

4/20/2008 

4/20/2008 

4/20/2008 
4/2012008 

4/2012008 

4/20/2008 

4/20/2008 

4/20/2008 
412012008 

4(20/2008 
4120/2006 

4/2012008 
4!2012008 
4/20/2008 

4/20/2008 

4/20/2006 

4/20/2008 

4/2012008 

B Analyte dettcted in the associated Method Blank 

H Holding times for preparation or unalysis exceeded 

MCl. Maximum Cont~minant level 
RL Reporting Limit 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

·-·--·--
CLIENT: Westem Refining Southwest, Gallup Client Sample 10: EPl-1 

Lab Order: 0804138 Colleclion Date: 4/9/2008 6:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Dftte Received: 411112008 

Lab ID: 0804138·35 Matrix:: SOIL 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Phenol NO 30 m~:~tKg 4120/2006 

Pyrena 47 30 mg!Kg 4120/2008 

Pyridine NO 75 mgfKg 4/20/2008 

1 ,2,4-Trichlorobtlnzene NO 30 mg/Kg 412012008 

2,4,5-Trichlorophenol ND 30 mg/Kg 4120/200S 

2,4,6-Trich lorophenol NO 30 mg/Kg 4120/2008 

Surr: 2,4,6-Tribromophenol 28.9 35.5-141 s %REC 4120/2008 

Surr: 2-Fiuorobiphenyl 66.1 30.4-126 %REC 4120/2008 

Surr: 2-Fiuorophenol 104 28.1-129 %REC 4/2012008 

Surr: 4-Terphenyl-d14 127 34.6·151 %REC 4120/2008 

Surr: Nilrobanzene-cf5 86.0 26.5-122 %REC 4/2012008 

SiJrr: Phenol-d5 75.6 37 6-118 %REC 4/20/2008 

EPA METHOD 82608: VOLATILES Analyst BOH 

Benzene ND 0.50 mgfKg 10 4/20/200811:43:12 AM 

Toluene 0.51 0.50 mg/Kg 10 4/201200811:43:12AM 

Ethylbenzena NO 0.50 mg!Kg 10 4120/2008 11 ;43:12 AM 

Methyltert·butyl ether (MTBE) NO 0.50 mg/Kg 10 4/20/2008 1 i :43:12 AM 

1 ,2,4-Trimethylbenzene 1.5 0.50 mgtl<g 10 4/20/200811:43:12 AM 

1 ,3,5-T rimethylbenzene NO 0.50 mg/Kg 10 4/20/200611:43:12 AM 

1 ,2-Dichloroelhane (EDC) NO 0.50 mg/Kg 10 4/2()/20(}8 11:43:12 AM 

1 ,2-Dibromoethane (EDB) ND 0.50 mg/Kg 10 4/201200811:4:J;12AM 

Naphthalene 2.6 1.0 mg/Kg 10 4/20/2008 11 :43:12 AM 

1-Methylnaphthalene 12 2.0 mgfKg 10 41201200811:43:12AM 

2-Methyln!ilphthalene 16 2.0 mg/Kg 10 4/20/2008 11:43:12 AM 

Acetone NO 7.5 mg/Kg 10 412012006 11:43:12AM 

Bromobanzena NO 0.50 mg/Kg 10 412012008 11:43:12AM 

Bmmodichloromethane NO 0.50 mg/Kg 10 4120/2(}08 11:43:12AM 

Bromoform ND 0.50 mg/Kg 10 4/201200811:43:12 AM 

Bromomelhane NO 1.0 mg/Kg 10 4/20/2008 11:43:12 AM 

2-Butanone ND 5.0 mg!Kg 10 4/2012008 11:43:12AM 

Carbon disulfide NO 5.0 mg/Kg 10 4120/200811:43:12AM 

Caroon tetrechloride NO 1.0 mg/Kg 10 4/2012008 11 :43:12 AM 

Ch!orobenzene ND 0.50 mgtl<g 10 4/20/200611:43:12 AM 

Ch1oroelhane ND 1.0 mg/Kg 10 4!20/2008 11:43:12 AM 

Chloroform ND 0.50 mg/Kg 10 4/20/2008 11 :43:12 AM 

Chloromethane ND 0.50 mg/Kg 10 412012008 11:43:12 AM 

2-Chloro!oluone ND 0.50 mg/Kg 10 41201200811:43:12 AM 

4-Chlorotoluene ND 0.50 mg/Kg 10 4/2012008 11:43:12 AM 

cls-1,2-DCE NO 0.50 mg/Kg 10 4/2012008 11:43:12 AM 

cls-1 ,3·Dichloropropene ND 0.50 mg/Kg 10 4/20/2008 11:43:12 AM 

1 ,2-Dibromo-3-chloropropane ND 1.0 mg/Kg 10 4120/2008 11 :43:12 AM 

-· .. - ..... 

Quftlil'lt!'l: Value exceeds MIIXimum Contamin11nt Level B Analyte rtctected in the asso~iated Method Blank 

E Value above quantitation ra~e H Holding times for preparation or analysis exceeded 

J Analyte detected below Gt18nlitalion limits MCL Marimum Contaminpnt Level 

NO Not Detected at the Reporting Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 123 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

~-.----·~---. ---·-· 
CLIENT: Western Refining Southwest, Gallup Client Sample ID: EPI-1 
Lab Order: 0&04138 Collection Date: 4/9/2008 6:25:00 PM 

Project: Evaporation Pond/Aeration Lagoon Date Received: 4/llf2008 

Lab ID; 0804138-35 Matrix: SOIL 
--P0P'0 

__ ., _____ _. _____ -·-------- -------
Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst BDH 
Dlbromochloromethane ND 0.50 mg/Kg 10 41201200611:43:12 AM 

Dlbromomethane NO 1.0 mg/Kg 10 41201200811:43:12AM 

1 ,2-Dichlorobenzene ND 0.50 mg/Kg 10 4/2012008 f 1:43:12 AM 

1 ,3-Dichlorobanzene ND 050 mg/Kg 10 4/201200~ 11:43:12 AM 

1 ,4-Dichlorobenzene NO 0.50 mg/Kg 10 4120/2008 11:43:12 AM 
Dlchlorodifluoromethane ND 0.50 mg/Kg 10 4/20/2008 11 :43:12 AM 

1,1-0ichlore&thane NO 1.0 mg/Kg 10 4/20/2008 11:43:12 AM 

1, 1-Dichloroetheooe NO 0.50 mg/Kg 10 4/2012008 11:43:12 AM 

1 ,2-Dichloropropane NO 0.50 mg/Kg 10 4/20/200811:43:12 AM 

1 ,3-Dichloropropane ND 0.50 mg/Kg 10 4/20/2008 11 ;43: 12 AM 

2,2-Dichloropropane ND 1.0 mg/Kg 10 41201.2008 11:43:12 AM 
1, 1-0ichloropropene ND 1.0 mg/Kg 10 4/20/200811:43:12 AM 
Hexachlorobutadl&ne NO 1.0 mg/Kg 10 4/20/200611:43:12 AM 

:2-Hexanone NO 5.0 mg/Kg 10 4/20/2006 11 :43: 12 AM 

lsopropylbenzene ND 0.50 mgll<g 10 4120/2008 11 :43:12 AM 

4-lsopropyltoluene ND 0.50 mg/Kg 10 4/20/200611:43:12 AM 

4-Methyl-2-pantanone ND 5.0 mg/Kg 10 4/2012008 11:43:12 AM 

Methylene chlortde ND 1.5 mg/Kg 10 4/20/2008 11:43:12 AM 

n-Butylbenze ne NO 0.50 mg/Kg 10 4120/200811:43:12 AM 

n-Propylbsnzene NO 0.5G mg/Kg 10 4120/200611:43:12 AM 

sec.Sulylbenzeoe ND 0.50 mg/Kg 10 4120/200811:43:12 AM 

Styrene NO 0.50 mg/Kg 10 4/201200811:43:12 AM 
lert-Bulylbenzene NO 0.50 mg/Kg 10 4/20/200811:43:12AM 

1,1, 1 ,2-Tetrachloroethane ND 0.50 mg/Kg 10 4/20/200811:43:12 AM 

1,1 ,2,2-Tetrachloroetha06 NO 0.50 mg/Kg 10 4/20/2008 11 :43:12 AM 

Tetrachloroethane (PCE) NO 0.50 mgiKg 10 4/20/200!111:43:12 AM 

trans-1 ,2-DCE NO 0.50 mg/Kg 10 4/20/200811:43:12 AM 
tran&-1 ,3-Dichloropt"opene ND 0.50 mg/Kg 10 412()/:2008 11 :4'3:12 AM 

1 ,2,3-Trlchlorobenzene ND 1.0 mg/Kg 10 4(20/200811 :43:12 AM 
1 ,2.4-Trichlorobenzena ND 0.50 mg/Kg 10 4120/2008 11:43:12 AM 
1 , 1,1-Trichloroethane ND 0.50 mg/Kg 10 4/20/2008 11 :43:12 AM 

1, 1 ,2-Trich loroethaoe NO 0.50 mg/Kg 10 4120/200811:43:12 AM 

Trlchloroethene (TCE) ND 0.50 mg/Kg 10 4/20/200811:43:12AM 

Trichlorofluoromethane ND 0.50 mg/Kg 10 4/20/2008 11:43:12 AM 

1 ,2,3-Trlchloropropane ND 1.0 mg/Kg 10 4120/200811:43:12 AM 

Vinyl chloride ND 0.50 mgll<g 10 4120/2008 11:43:12 AM 
Xylenes, Total NO 1.0 mg/Kg 10 4/20/2008 11 :43:12 AM 

Surr: 1,2-Dichloroethtme--d4 91.7 68.7-122 ~.4REC 10 4/20/2008 11:43:12 AM 

Surr: 4-Bromofluorobam:ene 104 79.3-126 %REC 10 4/20/2008 11:43: t2 AM 

Surr: Dibromofluoromathane 96.5 64.4-119 %REC 10 412012008 11:43:12 AM 
Surr: Toluene·d8 96.7 86.5-121 %REC 10 4/20/2008 11 :43: 12 AM 

-------·---· ·--·- ·------·-··----· ·-- ··--··-
Qualifiers: Value exceeds Maximum Contaminant Level 

I! Value above qu8ntitation range 
J Anu!yte detected below quantitation limits 

ND Not Detected ~~ the Rcporling Limit 

S Sjllke recovery out~ide Rccepted recovery limits 

125 

B Analyte detected in the associate;:! Method J>lank 

H Holding timi:S for preparalion 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 Refining Southwest, Gallup Client Sample ID: EPJ-2 

Lftb Order: 0804138 Collection Date: 4/9/2008 6;45:00 PM 
Project: Evaporation Pond/Aeration Lagoon Date Received: 4/1112008 

LabiD: 0804138-36 Matrix: SOIL 

Analy~es Result PQL Qual Units DF Date Analyzed 

EPA METHOD 80158: DIESEL RANGE ORGANICS Analyst SCC 
Diesel Range Organics (DRO) 150000 5000 mg/Kg 50 4/18/2008 11:08:22 PM 

Motor Oil Range Organics (MRO) ND 25000 mgiKg 50 4/18/2008 11:08:22 PM 

Surr: DNOP 0 61.7-135 s %REC 50 4/18/2008 11:08:22 PM 

EPA METHOD 80158: GASOLINE RANGE Analyst: NSB 

Gasoline Range Organics (GRO) ND 100 mg/Kg 20 4/19/2008 7:54:10 AM 

Surr: BFB 108 64-138 %REC 20 4119/2008 7:54:10 AM 

EPA METHOD 7471: MERCURY Analyst: SNV 

Mercury 4.4 1.6 mg/Kg 50 4/28/2008 3:38:43 PM 

EPA METHOD 601[)B: SOIL MEIALS Analyst: NMO 

Ars~nic 17 2.5 mg/Kg 1 4/23/2008 6:47:38 AM 

Barium 190 1.0 mg/Kg 10 4/2312008 10:08:46 AM 

Cadmium 0.58 0.10 mg/Kg 412312008 8:47:36 AM 

Chromium 24 0.30 mg/Kg 4123/2008 8:47:38 AM 

Lead 18 0.25 mg/Kg 4128/200810:19:02 AM 

Selemium ND 25 mgfKg 10 4/23/200810:08:46 AM 

S~ver ND 0.25 mg/Kg 4/28/2008 10:19:02 AM 

EPA METHOD 8270C: SEMIVOLATILES Analyst: JDC 

Acenaphthene NO 30 mg/Kg 4/20/2008 

Acenaphthylena NO 30 mg/Kg 4120!2008 

Aniline NO 30 mg/Kg 4/2012008 

Anthracene NO 30 mg!Kg 4/20(2008 

Azobenzene NO 30 mg/Kg 4/20{2008 

Benz(a)anthracene ND 30 mg!Kg 412012008 

Benzo(a)pyrene ND 30 mg/Kg 4/20/2008 

Benzo(b)fluoranlhene NO 30 mg/Kg 4120/2008 

Benzo(g,h,l)perylane NO 75 mg/Kg 4120/2006 

Benzo(k)fluoranthene ND 30 mgtKg 4/20/2()08 

Benzoic acid ND 50 mg/Kg 4/2012008 

Ban:~:yl alcohol NO 30 rng/Kg 4/2012008 

Bls(2-chloroethoxy)meth ene ND 30 mg/Kg 4/2012008 

Bis(2-chloroathyl)elher ND 30 mg/Kg 412012008 

Bis(2·chJorolsopropyl}ether ND 30 mg/Kg 4/20/2008 

Bis(2-ethyl hexyl)phthalate ND 75 mg/Kg 412012008 

4-Bromophenyl phenyl elhar ND 30 mg/Kg 4/20/2008 

Butyl benzyl phthalate ND 30 mg/Kg 412012008 
Carbazole ND 30 mg/Kg 4/20/2008 

4-Chloro-3-methylphenol ND 75 mg/Kg 4/20/2008 

4-Chlorosniline ND 75 mg/Kg 4/20/2008 
-·-·-·-----.. ·----·--~ ... ....._...-... __ . ....,.... _____ 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the as sedated Method Blank 

E Value above quantitqtion range H Holding times fo11)reparstion or analysis excc:cl.letl 

J Analyte detected ()clow qmmtitntionlimits MCL Maximum Cont~minant Level 

ND Not Detected at tbQ RcJ}orli~ Limit RL Reporting Limit 

s Spike recovery outside accepted recovery limits Page 125 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
···---------p -·---.. ····----

CLIENT: 

Lab Order: 
Western Refining Southwest, Gallup 

0804138 

Project: Evaporation Pond/Aeration Lagoon 

Lab ID: 0804138-36 

Analyses 

EPA METHOD 8270C: SEMIVOLATILES 
2-Chloronaphthalene 

2-Chlorophenol 

4·Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Dl·n-octyl phthalate 
Dibenz(a,h)anthracene 

Dibenzofuran 
1 ,2-Dichlorobenzene 

1.3-Dichlorobenzene 

1,4·Dichlorobenzene 

3,3'-Dichlorobenz:idine 

Olethyl phthalate 

Dimethyl phthalate 
2.4-Dichlorophenol 

2,4-Dimethylphenol 

4 ,6·Dinltro·2-methylp he no I 

2,4-Din ltrophenol 

2, 4-0inltrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzane 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsopllorone 

2-Methylnaphthalene 

2-M~thylphenol 

3+4-Methylphenol 

r-1-Nitrosodi-n-propylamine 
N-Nltrosodiphenylamioe 

Naphthalene 

2-Nilroa nlline 

3-Nitroanlline 

4-Nilroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Result 

ND 

NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

NO 
NO 

NO 
ND 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
56 

NO 
34 

NO 
ND 
NO 
ND 

ND 

ND 

ND 
ND 

ND 
ND 

71 

Qualifien: Value exceeds Maximum ContamiMnl Level 

t Value above quantitation r11nge 
J Analyte detected below quantitation limits 

NO Not Detected at 1he Reporting Limh 
S Spike recovery outside DC(;I:pled recovery lint its 

Client Sample JD: EP 1-2 

Collection Date: 4/9/2008 6:45:00 PM 

Date Received: 4/1112008 
Matrix: SOIL 

PQL Qual Unit! 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 

1?.7 

mg/Kg 

mgiKg 
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 

mgtKg 
mg/Kg 
mg/Kg 

mgiKg 

mg/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 

mg/Kg 

mg/Kg 

mgtKg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

1 

1 

Analyst: JOC 
4/20/2008 

412012008 
4/20/2008 

4/20/2008 
4/20/2008 

4/2012008 
4/20/2008 

4/20/2008 
412012008 
4/20/2008 
4/2(}/2008 

4/20/2008 

412012008 

4120/2008 
4/20/2008 
412012008 

4/20/2008 

4/20/2008 

4/20/2008 

4/20/2008 

4/20/2008 

4/20/2008 
4/20/2008 

412012008 

4/20/2006 

4!2012008 
4120/200S 

412012()08 

4/20/2008 

4/20/2008 
4/2012008 
4120/2008 
4120/2008 

4/2012008 
4/2012008 
4/20/2006 

4/20/2008 

4/20/2008 

4/2012008 

4/20/2Q08 

4/201:2008 
4/20/2008 

B Ana!yte detected in the assoc\aced Melhod Blank 
II 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 

CUE NT: 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: 4/1112008 

Lab ID: 0804138-36 Matrix: SOJL 
- ----··---·--··. 

Analyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 8270C: SEMNOLATILES Analyst: JOC 
Phenol NO :30 mgfKg 4/20/2008 
Pyrena NO 30 mg/Kg 4/2012008 
Pyridine ND 75 mg/Kg 4120/2008 
1 ,2 ,4-Trichlorobenzane NO 30 mg/Kg 4/2012008 
2,4,5-Trichlorophenol ND 30 mg!Kg 4120/2008 
2,4,6-Trichlorophenol NO 30 mg/Kg •tf2012008 

Surr: 2,4,6-Tribromophenot 76.3 35.5-141 %REC 4/20/2008 
Surr: 2-Fiuorobiphenyl 80.4 :30.4-126 %REG 4/20/2008 
Surr: 2-Ftuorophenol 99.3 28.1-129 %~EC 412012008 
Surr: 4-TerphenyJ-d14 160 34_6-151 s %REG 4/20/2008 
Surr: Nitroben~ene-d5 74.7 26.5-122 %REC 4/20/2008 
Surr: Phenol-cl5 76.1 37.6-118 %REG 4120/2008 

EPA METHOD 82608: VOLATILES Analyst: SOH 
Benzene NO 0.50 mgfl<g 10 4120/2008 12:18:38 PM 
Toluene 0.51 0.50 mg/Kg 10 412012008 12:18:36 PM 
Ethyfbenz-.ene ND 0.50 mg/Kg 10 412012008 12:18:36 PM 
Methyl ten-butyl ether (MTBE) NO 0.50 mg/Kg 10 4120/2008 12:18:36 PM 
1,2,4-Trimethylbenzene 1.4 0.50 mg/Kg 10 4/2012008 12:18:36PM 
1 ,3,5-Trimethylbernzene NO 0.50 mg/Kg 1[) 4/2012008 12:18:36 PM 
1,2-Dichloroethene {EOC) ND 0.50 mg/Kg 10 4120!2008 12:18:36 PM 
1,2-Dibromoethane {EDB) NO 0.50 mg/Kg 10 4/20/2008 12:i8:3S PM 
Naphthalene 1.4 1.0 mg/Kg 10 4/20/2008 12:18:36 PM 
1-Methytnaphthalene 5.6 2.0 mg/Kg 10 4/2012008 12:18:36 PM 
2-Methyln aphlhalene 7.7 2.0 mg/Kg 10 4/201200612:18:36 PM 
Aoelone NO 7.5 mg/Kg 10 4/2012008 12:18:36 PM 
6romobenzene NO 0.50 mg/Kg 10 4120/200812:18:36 PM 
9romodichtorome.thane NO 0.50 mg/Kg 10 4f20f2008 12:16:36 PM 
Bromoform NO 0.50 mg/Kg 10 4120/2008 12:18:36 PM 
Bromometllane ND 1.0 mg/Kg 10 4/20/2008 12:18:36 PM 
2-Butanone ND 5.0 mg!Kg 10 412012008 12:18:36 PM 
Carbon disulfide ND 5.0 mg/Kg 10 4120/2008 12:18:36 PM 
Carbon tetrac~1lo ride NO 1.0 mg/Kg 10 4/201200812:18:36 PM 
Chtorobenzene ND 050 mg/Kg 10 4120/200812:18:36 PM 
Chloroelhane ND 1.0 mg/Kg 10 4/20/200812:18:36 PM 
Chloroform NO 0.50 mg/Kg 10 4/20/2008 12:1 8:36 PM 
Chloromethane !liD 0.50 mgJKg 1[) 4/20/200812:18:36 PM 
2-ChlorotGiuena NO 0.50 mg/Kg 10 4/201200812:18:36 PM 
4-ChlorGtoluene NO 0.50 mg!Kg 10 4/20/200812:18:36 PM 
cis-1 ,2-DCE NO 0.50 mg/Kg 10 4/20/2008 12: 18:36 PM 
cis-1,3-DJchloropropene ND 0.50 mgiKg 10 4/20/2008 12:18:36 PM 
1 ,2-Dibromo-3-chtoropropane NO 1.0 mgfKg 10 4/20/200812:18:36 PM 

----··· ... -·-·· ·-----· ·-····~----

Qualifiers: Value exceeds Maximum Contaminftnl Level B Analyte detected in tile associated Method Blnnk 
E Value above quantitati(}n range H Holding tlmcs for preparation or 1111alysis exceeded 

Analyte detected below quantitation limits MCL Maximum Contaminant Level 
ND Not Detected ~~the Reporting Limit Rt Reporting Limit 
s Spike recovery outside accepted recovery limit~ Page 127 of 128 
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Hall Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 
-- ····-----··-·· -----·-··o.•---------- ·- -- .... ~---- ... ......... .. 
CLIENT: Western Refining Southwest, Gallup Client Sample ID: EP l-2 

Lab Order: 0804138 Collection Date: 41912008 6:45:00 PM 
Project: Evaporation Pond/Aeration Lagoon Date Received~ 411112008 

Lab ID: 0804138-36 Matrix: SOIL 

Amdyses Result PQL Qual Units DF Date Analyzed 

EPA METHOD 82608: VOLATILES Analyst: BDH 
Dibromochloromethane NO 0.50 mg/Kg 10 4120/2008 12:16:36 PM 

Dlbromomethane ND 1.0 mg!Kg 10 4120/2008 12:18:36 PM 

1,2-Dictllorot>enzene NO 0.50 mg/Kg 10 4/20/2006 12:18:36 PM 

1 ,3-Dichlorobenzene NO 0.50 mg!l<g 10 4/201200812:18:36 PM 

1 ,4-D;chlorobenzene ND 0.50 mg/Kg 10 4120!2008 12:18:36 PM 

DichloroCIIHuoromethane NO 0.50 mgiKg 10 4/2012008 12:18:36 PM 

1, 1-Dichloroethane NO 1.0 mg/Kg 10 4/20/2008 12:15:36 PM 

1, 1 -DichiOfoethene ND 0 50 mgiKg 10 4120/2008 12:18:36 PM 

1 ,2-Diclllc.ropropene ND 0.50 mgiKg 10 4/20/2008 12:18:36 PM 

1 ,3-Dichloropropana NO 0.50 m9fKg 10 412012008 12:18:36 PM 

2,2-Dichloropropane NO 1.0 mg/Kg 10 4120/200812:18:36 PM 

1, 1-Dichloropropane ND 1.0 mgfKg 10 4/20/200812:18:36PM 

Hexachlorobutadlene ND 1.0 mg/Kg 10 4/20/2008 12:18:36 PM 

2-Hexanone NO 5.0 mg/Kg 10 4120/200812:18:36 PM 

lsopropylbenzene NO 0.50 mgfKg 10 4120/200812:18:36 PM 

4-lsl)propyltoluene NO 0.50 mg/Kg 10 4/20/200812:18:36 PM 

4-Methyl-2-pentanone ND 5.0 mg/Kg 10 4120/2008 12:18:36 PM 

Methylene chloride ND 1.5 mg/Kg 10 4/20/2008 12:18:36 PM 

n-Butyloenzene NO 0.50 mg/Kg 10 41201200612:18:36 PM 

n-Propylbenzene NO 0.50 mg/Kg 10 4/2012008 12:18:36 PM 

sec-Bulylbenzene ND 0.50 mg/Kg 10 4/20/2008 12:18:36 PM 

Styrene ND 0.50 mg/Kg 10 4/20/2006 12:18:36 PM 

tert-Bulylben.:ene ND 0.50 mg/Kg 10 4!20f2008 12:16:36 PM 

f, 1,1 ,2-Tetrachloroethano NO 0.50 mg/Kg 10 4120/20CI812:18:36 PM 

1,1 ,2,2-Tetrachloroethane NO 0.5() mg/Kg 10 4/20/2008 12:18:36 PM 

Tetrachloroethane (PCE) ND 0.50 mg/Kg 10 4/20/200812:18:36 PM 

trans-1 ,2-DCE ND 0.50 mg/Kg 10 4/20/200612:18;36 PM 

trane-1 ,3-Dichloropropene ND 0.50 mg/Kg 10 4/20/2006 12:18:a6 PM 

1 ,2,3-Triclllorol:>anzene ND 1.0 mg/Kg 10 4(20/2008 12:16:36 PM 

1 ,2,4-Trichlorobenzene NO 0.50 mg/Kg 10 4/20/2008 12:18:36 PM 
1,1, 1-Trichloroethar1e NO 0.50 mg/Kg 10 4/20/2008 12:16:36 PM 

1,1 ,2-Trichloroethane NO 0.50 mgfKg 10 4/2012008 12:18:36 PM 

Trichloroethene (TCE) ND 0.50 mg/Kg 10 412012008 12:18:36 PM 

Trichloroftuoromethane ND 0.50 mg!Kg 10 412012008 12:18:36 PM 

1 ,2,3-Trlchloropropane ND 1.0 mg/Kg 10 4/20/2008 12:18:36 PM 

Vmyl chloride NO 0.50 mg/Kg 10 4!20/200812:16:36 PM 

Xylenes, Total 1.0 1.0 mg/Kg 10 4120/200812:18:36 PM 

Surr: 1 ,2-Dich1Groethane-d4 95.3 66.7-122 %REC 10 4/20/200812:18:36 PM 

Surr: 4-Bromonuorobenzene 83.1 79.3-126 %REC 10 4/20/2008 12:18:36 PM 

Surr: Dit.Jromofluoromethane 99.0 64.4-119 %REC 10 4120/2008 12:18:36 PM 

Surr: Toluene-dB 97.3 86.5-121 %REC 10 41201200812:18:36 PM 

···------·-··· .. _, .. -------
Qualifiers: Vnlue exceeds Mnximum Contaminant Levd B Analyte detected in the IU!Socialed Method B11111k 

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

J Analyte detected below quarltilation limitli MCL MaKimum Contaminant Level 

NO Not Defected at the Reporting Limit RL Rcporl;ng Limit 

s Spike recovery outside accepted recovery lim its Page 128 of 128 
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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 Low Limit Hlghlimit %RPD RPDUmit Qual 

Method: EPA Method 8D16B: Diesel Range Organics 

Sample 10: MB-15653 MBLK Batch JO: 15653 Analysis Date: 4/16/2008 6:17:27 PM 

Diesel Range OrgMics (ORO) ND mg/Kg 10 

Motor Oil Ran~e Organics (MRO) NO mg/Kg 50 

Sample JD: MB-16654 MBLK Batch ID: 15654 Analysis Date: 4/16/2008 6:00:27 PM 

Diesel Range Organics (ORO) ND mg/Kg 10 

Motor Oil Range Organics (MRO) ND mg/Kg 50 

Sample 10: LCS-15653 LCS Batch 10: 15653 Analysis Date: 4/16/2006 6:51:47 PM 

Diesel Range Organics (ORO) 43.17 mg/Kg 10 86.3 54.6 116 

Sample ID; LCS-158&4 LCS Batch 10: 15664 Analysis Date: 4/1512008 8:34:51 PM 

Diesel Range Organics (DRO) 42.92 mg/Kg 10 85.8 64.8 116 

Sample JD: LCSD-15653 LCSD Batch 10: 15663 Analysis Date: .4/16/2008 7:26:07 PM 

Diesel Rang~;~ Organics (ORO) 42.84 mg/Kg 10 85.7 64.6 116 0.781 17.4 

Sample ID: LCSD-16864 LCSD Balch 10: 16654 Analysis Date: 4/16/2008 9:09:11 PM 

Diesel Range Organics (DRO) 45.68 mg/Kg 10 91.8 64.6 116 6.66 17.4 
---~-·-··-

.... ······----~-·-

Method: EPA M~thod 80156: Gasoline Range 

Sample lO: M6·1!i641 MBLK Batch 10: 15641 Analytlis Date: 4/17/200812:40:47 AM 

Gasoline Range Organics (GRO) NO m~fKg 5.0 

Sample ID: MB-15642 MBLK Batch 10: 15642 Analysis Date: 4/1712008 11:07:42 PM 

Gasoline Range OJYaniC\1 (GRO) NO mg/Kg 5.0 

Sample ID: 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 ID: LCS-16642 LCS Batch ID: 16642 Analysis Date: 4/1712008 10:07:36 PM 

Gasoline Range Organics {GRO) 24.50 mg/Kg 5.0 98.0 69.5 120 

Sample ID: LCSD-16641 LCSD Batch 10: 15641 Analysis Date: 4/1712008 12:10:42 AM 

Giisoline Range Organics (GRO) 24.48 mg/Kg 50 97.9 69.5 120 0.814 11.6 

-------·----- -------·-·····--···-.. ---.. ·------..... ·--- ···----··----
Qualifiers: 

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

J 1\nqlyte detected below quantitation limits 

R RPD outside accepted recovery limits 

NO Not Detected al the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page 1 
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Hall Environmental Analysis Laboratory, Inc. 

Client: 
Project: 

Ana!yte 

Method: 

QA/QC SUMMARY REPORT 
Western Refining Southwest, Gallup 
Evaporation Pond/Aeration Lagoon 

Result Units 

EPA Method 8270C: Sl!mlvofatrles 

POL %Rec LowUmit Hlghllmlt 

Date: 29-Apr-08 

Work Order: 080413 8 

%RPD RPDLimit Qual 

SampleiD: mb-165!19 MBLK Batch ID: 15669 Analysis Date: 4!17/2008 

Accnaphthene ND mg!Kg 0.20 

Acenaphthylene ND mg/Kg 0.20 

Aniline ND mg!Kg 0.20 

Anthracene NO mg/Kg 0.20 

Azobenzene ND mg/Kg 0.20 

Ben~(a)anthracene ND mg/Kg 0.20 

Be nro(a)pyrene ND mg/Kg 0.20 

Benzo(o)fl uoranttle ne ND mg/Kg 0.20 

Benzo(g,h ,i)perylene NO mg/Kg 0.50 

Bsnzo(k)fluoranthene NO mg/Kg 0.20 

Benzoic acid NO mg/Kg 0.33 
Benzyl alcohol NO mg/Kg 0.2~ 

Bie(2-chloroethoxy)methane NO mg/Kg 0.20 

Bls(2-chloroethyl)alher NO mg/Kg 0.20 

Bls(2-chloroisopropyl)ether ND mg/Kg 0.20 

Bis(2-ethylhexyl)phthalate ND mg/Kg 0.50 

4-BromophenyJ phenyl ether NO mg/l(g 0.20 

Butyl benzyl phthalate NO mgll<g 0.20 

Carbazole • NO mg/Kg 0,20 

4-Chtoro-3-methylphenol ND rng/Kg (}.50 

4-Chloroanilinc ND mg/Kg 0.50 

2-Chloronaphtt'lalene ND mg/Kg 0.25 

2-Chlorophenol ND mgiKg 0.20 

4-Chlorophanyl phenyl ether ND mg/Kg 0.20 

Chr)'llene ND mg/Kg 0.20 

Di-n-butyl phthahde ND mg/Kg 0.50 

Di-n-octyl phthalate ND mg/Kg o.;;w 
Dibenz(a,h)anlhracene ND mgiKg 0.20 

Dibenzofuran NO mg/Kg 0.20 

1 ,.2-Diohlorobenzene ND mgiKg 0.20 

1,3-Dichlorobenzene NO mg/Kg 0.20 

1 ,4-Dichlorobenzene NO mg/Kg 0.20 

3,3'-Dichlorobenzidine ND mg/Kg 025 
Diethyl phthalate NO mg/Kg 0.20 
Dimethyl phthalate NO mgtKg 0.20 

2 ,4-Dichlorophenol NO mg/Kg 0.20 
2 ,4-Dimelhylpheno! NO mg/Kg 0.30 

4,6-0inllro-2-methylphenol NO mg/Kg 0.50 

2,4-Dinitrophenol NO mg/Kg 0.50 

2,4-0initrotoluene NO mg/Kg 0.50 
2,6-Dinitrotoluene ND mg/Kg 0.50 

Fluorenthene NO mg/Kg 0.25 

Fluorene NO mg/K9 0.20 

Hexachlorobenzene NO mgfKg 0.20 

-QuaUO~------·- ----~-·--·-

E Valu~ ~hove quanlita!ion range H Holding times for preparation or 11nalysis exceeded 
J Ana lyle detected below quftntitation limits ND Not Detected at the Reporting Limit 
H RPD outside accepted rCCQvcry limits s Spike recovery outside accepted recovery limits Page2 
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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 Units 

Method: EPA Method 827DC: Semlvolatlles 

Sample ID: mb-15&69 M8LK 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pymna 

lsophorone 

2-Methytnap hthalene 

2-Methylphenol 

3+4-Methylphenol 

N-Nitrosoo'i-n-propylamlne 

N-Nllrosodiphenylamine 

Naphthalene 

2-Nllroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophen CJI 

4- Nitrophenol 

Pentachlorophenol 

Phenanthrene 

Pherml 

Pyrene 

Pyridine 

1 ,2,4-Trichlorobenzene 

2,4,5-Trlchlorophenol 

2,4,S-Triohlorophenol 

Sample 10: mb-16682 

Acenaphthene 
Acenaphthylen e 

Aniline 
Anthracene 

Azobenzene 

Benz(a)anlhracene 

Ben:z:o(a)pyrane 

Bem;o(b}lluoranthene 

Benzo(g,h,Qperylene 

Benzo(k)fluoranlhMe 

Benzoic acid 

Benzyl alcohol 
Bis(2-chioroethoxy)methane 

Bls(2 -chloroathyl)ether 

Bis(2-chloroisopropyl)ether 

Bls(2-ethylhexyl)phthalate 

4-Bromophenyt phenyl ether 

Butyl benzyl phthalate 

NO 
ND 

ND 
ND 
NO 
ND 
ND 
ND 
ND 

ND 
ND 

ND 
NO 
NO 

ND 

ND 

NO 
ND 
NO 
ND 
ND 
ND 

NO 
NO 
NO 

NO 
NO 

ND 
NO 

NO 

NO 
ND 

ND 

NO 

NO 

ND 
No 
NO 

NO 
NO 

ND 

NO 
NO 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 

mg/Kg 

mg/Kg 

mgll<g 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

mg/Kg 

nng/Kg 
mgfKg 
mg/Kg 

MBLK 

mg/Kg 

mg/Kg 

mg/Kg 
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/Kg 

mgiKg 

mg/Kg 

Work Order: 0804138 

PQL %Rec Lowlimil HighUmit %RPD RPDLimit Qual 

o.:w 
0.20 
0.20 

0.25 

0.50 
0.25 
0.5D 
D.20 

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 

0.2D 

0.20 
0.20 

020 
0.20 

0.20 

0.20 
0.5D 

0.20 

0.33 

0.20 

0.20 

0.20 

0.20 
0.50 

0.20 

0.20 

Batch 10: 

Batch 10: 

16669 Anal%i& Date; 4/17/20()8 

15882 Analysis Date: 4/18!2008 

-------·-------------- ----------------------··-----
Qualifiers: 

E Value above quantit"tiOJl range H Holding times for preparation or 1nalysis exoeeded 

J Ana lyle detected below quantiUition limits 

R RPD outside ac<:eptcd ~covery limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outiidc accepl~d rt:Wvery limits Page3 
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Hall Environmental Analysis Laboratory, Inc. 

Client: 
Project: 

Analyte 

Method: 

QA/QC SUMMARY REPORT 
Western 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-16&82 MBLK Balch ID: 15682 Analysis Date: 4/1812008 

Ci!rl:lazole NO mgtKg 0.20 

4-C hlo ro-3-methylphenol NO mg/Kg 0.50 

4-Chloroaniline NO mg/Kg 0.50 

2-Ctlloronapllthalene NO mgt Kg 0.25 

2-Chlorophenol NO mg/Kg 0.20 

4-Chlorophenyl phenyl eltler NO mg/Kg 0.20 

Chrysene NO mg/Kg 0.20 

Di-n-bulyl phthalate ND mgfKg 0.50 

Di-n-octyl phthalate NO mg/Kg 0.20 

Dibenz(a,h)anthracene NO mg/Kg 0.20 

Dibenzofuran NO mg/Kg 0.20 

1,2-Dichlorobenzene ND mgJKg 0.20 

1,3-Dichlorobenzene NO mg/Kg 0.20 

1,4-Dichlorobenzene NO mg/Kg 0.20 

3,3· -Dichloroben:zldlne NO mg/Kg 0.25 

Dlethyl phthalate ND mg/Kg 0.20 

Dimethyl phthalate NO rng/Kg 0.20 

2,4-Dichlorophenol ND mg/Kg 0.20 

2,4-Dimethylphenol ND mgiKg 0.30 

4,5-Dinitro-2-methylphenol NO mg/Kg 0.50 

2,4-Dioilrophenol No mgiKg 0.50 

2,4-0initrololuene NO mgiKg 0.50 

2,6-Di nitrotoluene NO rngiKg 0.50 

Fluoranlhene NO mg/Kg 0.25 

Fluorene NO mg/Kg 0.20 

Hexachbrobenzene NO mgtKg 0.20 

Hexachlorobutadiene NO mg/Kg 0.20 

Hexachlorocyclopentadlene N!J mg/Kg 0.20 

Hexachloroethane NO mg/Kg 0.20 

lndeno(i ,2,3-cd)pyrene ND mg/Kg 025 

lsophorone ND mg/Kg 0.50 

2-Methylnaphthalene NO mgiKg 0.25 

2-Methylphenol ND mg/Kg 0.50 

3+4-Methylphenol NO mg!Kg 020 

N-Nitrosodi-n·propylamine NO mgfKg 0.20 

N-Nitrosodiphenylamine NO mg/Kg 0.20 

Naphthalene NO mg!Kg 0.20 

2 -Nitroa nillne NO mgt Kg 0.20 

3-Nilr(la niline NO mgfKg 0.20 

4-Nitroaniline NO mg/Kg 0.25 

Nitrobenzene ND mgiKg 0.50 

2-Nitrophenol NO mg/Kg 0.20 

4-Nltrophenol NO mgiKg 0.20 

Pentachlorophenol NO mg/Kg 0.33 

-------------------------------·---
Qualifier§: 

E Value abovc: quantitation r~nge H Holding times for preparation Gr arutlysis e:c:ceeded 

J Anatyte delccted below quantitation limits 

R RPD outside nccepted recovery limi!a 

NO Not Detected at the Reporting Limit 
S Spike recovery 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 

Analyte Result Units PQL %Rec Low Limit High limit %RPD RPDLimit Qual 

Method: E:PA Method 8270C: Semlvolatlles 

sample 10: mb-16682 MBLK Batch ID: 15682 Analysis Date: 4/1812006 

Phenanthrene NO mgJKg 0.20 

Phenol ND mg/Kg 0.20 

Pyrena NO mg/Kg 0.20 

Pyridine NO mg/Kg 0.50 

1,2,4-Trichlorobenzenf;l NO mg/Kg 0.20 

2.4,5-Trich lorophenol ND mgiKg 0.20 

2,4,6-Trlchlorophenol NO mgtKg 0.20 

Sample 10: lcs-15669 LCS Batch 10: 15669 Analysis Dale: 4117/2008 

Acanaphthene 0.9563 mgiKg 0.20 57.3 46.6 Hl9 

4·C hloro-3-methytphenol 2.026 mgtKg 0.50 60.9 43.3 116 

2-Chlorophenol 1.973 mg/Kg 0.20 59.2 42.5 108 

1 ,4-DiGhlorobenzene 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-Nitrosodl-n-propylamine 1.003 mg/Kg 0.20 60.1 43 113 

4-Nitrophenol 2.093 mg/Kg 0.20 62.9 37.3 123 

Pentachlorophenol 2.104 mg/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 mgiKg 0.20 65.0 30.4 114 

Sample !D: lcs-16682 LCS Balch ID: 156112 Analysis Date: 4/1812008 

Acen!lphthene 0.9750 mg/Kg 0.20 58.4 413.6 109 

4-Chloro-3-methylphenDI 2.085 mg/Kg 0.50 62.6 43.3 116 

2·Chlorophenol 2.026 mg/Kg 0.20 60.8 42.5 108 

1 ,4-Dichlorobenzene 1.o3e mg/Kg 0.20 62.2 32.4 115 

2,4-Dinltrotoluene 0.9477 mg/Kg 0.50 56.7 45.1 100 

N-Nilrosodi-n-propy~am ine 0.9640 mg/Kg 0.20 58.9 43 113 

4-N ltrophenol 1.697 mg/Kg 0.20 51.0 37.3 123 

Pentachlorophenol 1.895 mg/Kg 0.33 56.9 31.9 116 

Phenol 1.~22 mg/Kg 0.20 57.7 41.6 111 

Pyrene 0.9677 mg/Kg 0.20 57.9 37.3 105 

1, 2,4-Trichlorobenzerte 1.124 mg/Kg 0.20 67.3 30.4 114 
·---·-----·· --· ·--·-· ---·- . ----·--·---

Method: EPA Method 7471: Moreury 

Sample 10: MB-15688 MBLK Balch ID: 1&688 Analysis Date: 4/1812006 3:16:25 PM 

Ml.!rcury ND mg/Kg 0.033 

Samplo 10: MB-15767 MBLK Batch ID: 16767 Analysis Dale: 4128/2()08 2:31:52 PM 

Mercury NO mgfKg 0.033 

SamplfJ 10: LCS-15688 LCS Batch ID: 15688 Ana!ysi!l Date: 4/1612006 3:17:56 PM 

Mercury 0.1661 mg/Kg 0.033 99.7 80 120 

Sample ID: LCS-16767 LCS Batch 10: 15767 AnalysLS Date: 4/28120llS 2:33:26 PM 

Mercury 0.1608 mgtKg 0.033 94.4 80 120 

QuatUler~:-
. ___ , _____ .. _, ___ , ........... _ ..... . ----------------·----

E Value above qt~antilation range H Holding limes for preparation or antilysis exceeded 

AnRlyte detected below quantitation lim its 

R RPD outside accepted recovery limits 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits Page .5 
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' I 

/I aU Environmental Analysis Laboratory, Inc. Date; 29-Apt·-08 
I 

,, 
QA/QC SUMMARY REPORT 

Client: Western Refining South west, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Analyte Result Units PQL %Rec Lowlimit High Limit %RPD RPOLimit Qual 

Methoct: EPA Method 60106: Soli Metals 

Sample ID: MB·15629 MBLK Batch ID: 15629 Analysis Date: 4/1612008 7:48:38 AM 

Arsenic NO mgt Kg 2.5 

Barium NO mgt Kg 0.10 

Cadmium ND mgt Kg 0.10 

Chromium ND mg/Kg 0.30 

Lead ND mg!Kg 0.25 

Selenium NO mgiKg 2.5 

Silver ND mg/Kg 0.25 

Sample ID: MB-15664 MBLK Batch 10: 16664 Analysis Dale: 4/2112008 9:14:3:2 AM 

Arsenic NO mg/Kg 2.5 

Barium ND mg/Kg 0.10 

Cadmium ND mg/Kg 0 10 

Chromium ND mgiKg 0.30 

Selenium NO mg/Kg 2.5 

Silver ND mg/Kg 0.25 

Sample tO: MB-16708 MBLK Batch ID: 157'08 Analysis Date: 4/23/2008 7:56:25 AM 

Arsenic NO mg/Kg 2.5 

Barium NO mg!Kg 0.10 

Cadmium ND mgiKg 0.10 

Chromium ND mg/Kg 0.30 

Selenium NO mg/Kg 2.5 

Sample 10: MB-15664 MBLK Batch ID: 16664 Analysis Date: 4/2812008 7:36~54 AM 

Lead NO mg/Kg 0.25 

Sample 10: MB-15708 MBLK Batch ID: 16108 Analysis Date: 4/2812008 9:26:38 AM 

·Lead ND mg/Kg 0.25 

Silver ND mgfKg 0.25 

Sample ID: LCS·16629 l.CS Batch !D: 15629 Analysis Date: 411612008 7:51:14 AM 

Arsenic 23.52 mg/Kg 2.5 94.1 80 120 

Barium 24.17 mg/Kg 0.10 96.3 80 120 

Cadrnium 24.12 mg/Kg 0.10 96.5 80 120 

Chromium 24.50 mg/Kg O.M 96.0 80 120 

Lead 23.25 mg!Kg 0.25 93.0 eo 120 

Selenium 24.71 mgiKg 2.5 98.6 80 120 

Silver 24.42 mgiKg 0.25 97.2 80 120 

Sample ID: LCS-15664 LCS Batch 10: 16664 Analysis Date: 4/21/2008 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 25.14 mg/Kg 0.10 105 80 120 

Chromium 26.14 mg/Kg 0.30 105 80 120 

Selenium 25.50 mgiKg 2.5 102 80 120 

Silver 25.83 mg/Kg 0.25 103 80 120 

Sample lD: LCS-15708 LCS Balch ID: 16708 Analysis Date: 4/23/2008 7:59:01 AM 

Arsenic 24.89 mg/Kg 2.5 99.5 80 120 

~----· -----..... --·-·- ,.. ________ 
Qualifiers: 

E Value above quantitation rnng,e II Holding timc.s for preparation or an11lysis exceeded 

Analyte detected below quantitation limits ND Not Detected at the Reporting Limit 

R RPD outside accepted recovery limits s Spike recovery outside accepted recovery limits Page6 
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Hall Environmental Analysis Laboratory, Inc. Date: '19-Apr-08 

QA/QC SUMMARY REPORT 

Client: Western Refming Southwest, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 080413 8 

Anatyle Result Units PQL %Rec LowLimll HlghLimlt o/oRPD RPDLimit Qual 

Method: EPA Method 60108: Soil Metal5 

Sample 10: LCS·15703 LCS Balch ID: '16708 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 gg,5 80 120 

Chromium 25.63 mg/Kg 0.30 103 60 120 

Selenium 25.36 rng/Kg 2.5 95.3 so 120 

Sample 10: LCS-15664 LCS Batch ID: 16664 Analysis Date: 412812008 7:39:25 AM 

Lead 24.63 mg/Kg 0.25 96.5 80 120 

Sample 10: LCS-15708 LCS Batch ID: 15708 Analysis Date: 4128/2008 9:28:37 AM 

L~acl 26.03 mg/Kg 0.25 104 80 120 

Silver 24.64 mg/Kg 0.25 ~8.5 80 12{) 

QtsaiiOerao 

E Volue above quQntitlltion range H Holding times tor prep!lration or analysis eKceeded 

Analyte detected below quantitftti~;~nlimits 

R RPD outside IICcepted recDvery li"1its 

ND Not Uetected at the Reporting Limit 

S Spike reco~ery otstside ftccepled 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 Methoti821!DB: VOLATILES 

PQL %Rec Lowlimit Hlghlimit 

Date: 29-Apr-08 

Work Order: 0804138 

%RPD RPDLimi! Qual 

SampleiD: mb-15~41 MBLK Balch 10: 15641 Analysis Date: 41191200812:03:32 PM 

Benzene NO mg/Kg 0.050 

Toluene NO mg/Kg 0.050 

Ethylbenzene ND mg/Kg 0.0!>0 

Methyl tert·b~tyl elMer (MTBE} NO mg/Kg 0.050 

1 ,2,4-Trlmethylbenz:ene No mg/Kg 0.050 

1,3,5-Trimethylbem::ene ND mg/Kg 0.050 

1 ,2-0ichloroethane (EDC) NO mgtKg 0.050 

1 ,2-0ibromoethane (EOB) ND mg/Kg 0.050 

Naphthalene ND mg!Kg 0.10 

1-Methylnaphthalene ND mg/Kg 0.20 

2-Methylnaphthalene NO mg/Kg 0.20 

Acetone NO mg!Kg 0.75 

Bromo benzene No mg/Kg 0.050 

Bromodichloromethane NO mg/Kg 0.050 

Bromoform No mg/Kg 0.050 

Bromomethane ND mg/Kg 0.10 

2·Butanone , NO mg/Kg 0.50 

Carbon disulfide NO mg/Kg 0.51) 

Carbon tetrachloride NO mg/Kg 0.10 

Chiaro benzene NO mg/Kg 0.050 

Cntoroalhaoe NO mg/Kg 0.10 

Chloroform NO mg/Kg 0.050 

Chloromethane ND mg/Kg 0.050 

2-Chlorotoluene No mg/Kg 0.050 

4-Chlorototuene NO mg/Kg 0.050 

cls-1 ,2·0CE ND mg/Kg 0.050 

cis-1 ,3·DichiOIOPfOP6ne ND mg/Kg 0.050 

1 ,2-Dibromo-3-chloropropane No mg/Kg 0.10 
Dlbromochlorometha ne ND mg/Kg 0.050 
Dibromometha ne ND mg/Kg 0.10 

1 ,2-Dichlorobsnzene NO mg/l<g 0.050 

1 ,3-Dichlorobenz:ene NO mg/Kg 0.050 

1 ,4-Dichlorobenzene ND mg/Kg 0.050 

Dichloroeli(luoromothane NO mg/Kg 0.050 

1,1-Dichloroethane ND mg/Kg 0.10 

1 , 1-Dichloroethe ne NO mg/Kg 0.050 

1,2-0ichloropropane ND mg/Kg 0.050 

1, ~-Dichloropropane ND mg/Kg 0.050 

2, 2-0ichtoropropane NO mgiKg 0.10 

1,1-Dichloropropene ND mg/Kg 0.10 

Hexachlorobutadiene NO mg/Kg 0.10 

2-Hexanone ND mg/Kg 0.50 

tsopropylbcnzene ND mg/Kg 0.050 

4·1sopror>ylloluene ND mg/Kg 0.050 

....... _______ ,_,, _____ .. -------
Vualllins; 

E Value above quantitation rBnge H Holding times for preparation or ~naly:sis e~cec\k:d 

J Analyte detected below quantitation limits 

R RPO outside accepted recovery limits 

ND Not Detected at the Reponing Limit 

S Spike recovery outside acceptoo recovery limiiS Page 1 
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/I all Environmental Analysis Laboratory, Inc. Date: 29-Apr-08 

QA/QC SUMMARY REPORT 
Client: 
Project: 

Western Refming Southwest, Gallup 
Evaporation Pond/Aeration Lagoon 

Ana lyle Result 

Method: EPA Melhot18260B: VOLATILES 

Sample 10: mb-15841 

4-Methyl-2-pentanone 

Methylene chloride 
n-Butylbenzene 

n-PropyJbenz~:tne 

sec-Butyl benzene 
Styrene 

tert-Butylbanzone 

1, 1,1,2-Tetrachloroetnane 
1, 1,2,2-Tetrachloroethane 

Tetrachloroethane (PCE) 

lrans-1 ,2-DCE 

trens-1 ,3-Dichloropropene 
1 ,2,3-Trichlorobenzene 

1 ,2,4-Trichlorobenzene 

1 ,1,1-Trichloroethane 

1,1 ,2-Trlchloroethane 
Trichloroethane (TCE) 

TrichlorofiLJoromethane 

1,2,3-Trichloropropane 

Vinyl chloride 

Xylenes, Total 

Sample ID: mb-15642 

Benzene 

Toluene 

Ethylbenzene 

Methyltert-butyl ether (MTBE) 

1, 2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,2-0ichloroathana (EDC) 

1 ,2-Dibromoethane {EDB) 

Naphthalene 
1-MethyiMphthalene 

2-Methylnaphlhalene 

Acetone 

Bromobenzene 
Bromodichforomethane 

Bromoform 
Bromomelhane 
2-Bulanone 

Carbon disulfide 

Carbon tetrachloride 

Ch lorobenzene 

Chloroethane 
Chloroform 

Quallfitrs: 

E Value abovequuntitation range 

ND 

NO 
NO 
ND 
NO 
NO 
ND 

ND 

NO 
ND 
NO 

ND 

ND 
NO 
NO 
ND 

ND 

ND 
NO 
NO 
ND 

ND 

NO 
NO 
ND 

ND 

NO 
ND 

NO 
NO 
NO 

NO 
NO 
ND 

NO 
NO 
NO 
ND 
ND 
NO 
ND 

ND 
NO 

J Analyte detected below quanl!tation lim its 
R RPD outside accepted recovery limits 

Units 

MBLK 

mg/Kg 

mg/Kg 
mg!Kg 

mgtKg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mgfl<g 
mg!Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

rng/Kg 

mg/Kg 

MBLK 

mg/Kg 
mgiKg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg!Kg 

rng/Kg 

mg/Kg 

m~tKg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgfKg 

mg/Kg 

mg/Kg 

Work Order: 08{}413 8 

PQL %Rec Lowlimit HighUmlt %RPD HPDLimlt Qual 

Batch 10: 15641 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 10: 15642 Analysis Date: 4120/2008 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 Holdin& times for preparation or analysis cxc~edcd 
ND Nol Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 

------··----

Page2 
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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 

Ana lyle Result 

Method: EPA Method 82608: VOL.ATILES 

Sample 10: mb-15642 

Chloromethane 

2-Chlorotoluene 

4-Chlorototuene 

cis-1 ,2-DCE 

cis-1,3-0ichloropropene 

1,2-Dibnomo-3-chloropropane 

Oibromochlonomethane 

Dlbromomethane 

1,2-Dichlorobenzene 

1, 3-Dichlonobenzene 

1 ,4-Dich!orobenzene 

Dichlorodifluoromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1,2-Dichloropropane 

1,3-Dichloropropane 

2,2-Dichtoropropane 

1 , 1-Dichloropropene 

Hexach lonobutadie ne 

2-Hexanone 

lsopropylbenzen~:~ 

4-tsopropylloluene 
4-Methyl-2-pentanone 

Methylene chloride 

n-B utylbent:ene 
n-P ropylbenzane 

sec-Butylbenzene 

Styrene 

tert-Butylbenzene 
1, 1,1.2-Tetrachlonoethane 

1,1 ,2,2-Telrachlonoethane 

Tetrachloroethene (PCE) 

lrans-1,2-DCE 

trans-1,3-Dichloropropene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,1, 1-Trichloroethane 

1,1 ,2-Trlchloroeihane 

Trichloroethane (TCEJ 
Trichlorofluoromethane 

1 ,2,3-Trlchloropropane 

Vinyl chloride 

Xylenea, Total 

Sample ID: lcs-15641 

NO 
NO 
ND 

ND 
ND 

ND 
ND 

ND 

ND 

NO 

ND 

ND 

ND 
ND 
ND 

NO 
NO 
ND 

NO 
NO 
NO 

ND 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

NO 
NO 
ND 
NO 
NO 

NO 

ND 

Units 

MBLK 

mg/Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mgt Kg 
mg!Kg 

mg/Kg 

mg/Kg 

mgiKg 

mg/Kg 
nng/Kg 

mg/Kg 

mgiKg 

nng/Kg 
mgiKg 

mg/Kg 

m\J/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
nng/Kg 

mg/Kg 

mg/Kg 

mg!Kg 
mg/Kg 

mg/Kg 

mg/Kg 

nng/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

nng/Kg 

mgiKg 

mg/Kg 

mg/Kg 

/.CS 

-------·-------- .. ·------·· 
QualiflCI'S: 

E Velue above quantitation range 

J Analyte dete~ted below quanti!ation limits 

R RPD outside accepted recovery limits 

Work Order: 0804138 

PQL %Rec Lowlimit Highlimit %RPD RPDUmit Qual 

Batch 10: 16642 Analysis Date: 4/2012008 2:18:06 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 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.050 

0.050 

0050 
0.050 
0.050 

0.10 

0.050 

0.10 

Batch 10: 15641 Analysis Dale: 4/1S/200B 12:39:09 PM 

H Holding timts for preparation or analysis ell:ce«ied 

NO Not Detected at the Reporting Limit 

S Spike recovery outside nc~pled reoovery 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 POL %Rec Lowllmit Highlimlt %RPD RPDUmlt Qual 

Method: EPA Method 82601:1; VOLATtlES 

sample 10: lcs-15641 lCS Batch 10: 15641 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 78.4 128 

Chlorobenzene 0.9868 mg/Kg 0.050 98.7 78.2 127 

1 , 1-Dichloroelhene 1.059 mg/Kg 0.050 106 72.6 150 

Trichloroethene (TCE) 0.7977 mg/Kg 0.050 79.8 72.2 120 

SampfeiO: lcs-15642 LGS Batch 10: 15642 Analysis Date: 412012006 2:51:27 AM 

Benzens 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 mg/Kg 0.050 99.6 78.2 127 

1,1-Dichloroethene 0.9984 mgJKg 0.050 99.8 72.6 150 

Trichloroathene (TCE} 0.7805 mg/Kg 0.050 78.1 72.2 120 

Sample ID: lcsd-16641 LCSD Batch ID: 15641 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 mgiKg 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 mg!Kg 0.050 110 72.6 150 3.63 20 

Trichlcroeth!'tne (TCE) 0.7770 mg!Kg 0.050 77.7 72.2 120 2.62 20 

Sample ID; lcsd-15642 LCSD Batch ID: 15642 Analysis Date~ 412012008 3:26:44 AM 

Benzene 1.054 mgfKg 0.050 105 66.9 142 3.49 20 

Toluei\e 0.8732 mg/Kg 0.050 87.3 78.4 128 660 20 

Chlorobenzene 0.9538 mg/Kg 0050 95.4 78.2 127 4.30 20 

1, 1-Dictlloroethene 1.046 mg/Kg 0.050 105 72.5 150 4.64 20 

rrichloroethene (TCE) 0.7644 mgt Kg 0.050 78.4 72.2 120 0.492 20 

. ------.---·-- ·-- --- --.. -- --··--· ____________________ .. __ .. ____ _ 
Quallfltrs: 

E Valu~ above quonlitation range H Holding times for ~reparation or analy5is exceeded 

Analyte detected below quanbtation limits 

R RPD outside acccpled recovery lim its 

ND Not Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limits 
Page4 
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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 82608: VOLATILES 

POL %Rec LowLimit Hlghllmit 

Date: 29-Apr-08 

Work Order: 0804138 

%RPD. RPDUmlt Qual 

Sample ID: 5ml rb II MBLK Batch ID: R28173 Analysis Data: 4!19/2006 6:07:13 AM 

Beozene ND jJg/L 1.0 

Toluene NO pg/L 1.0 

Ethylbenzene ND fJQIL 1_0 

Methyl !ert-butyl ether (MTBE) NO )Jgll 1.0 

1 ,2.4-Trimetllylbenzene ND Jl[Jil 1.0 

1 ,3,5-Trlmethylbenzene NO !JQ/1. 1.0 

1 ,2-Dichloroethane (EDC) NO )JQIL 1.0 

1 ,2-Dibromoethane (EDB) NO ll[JfL 1.0 

Naphthalene ND fJ9IL 2.0 

1-MethylnaphlhaleM ND ~giL 4.0 

2-Methylnaph!halene NO IJQ/L 4.0 

Acetone NO IJQ/L 10 

Bromobenzene NO ~giL 1.0 

Bromodichloromethane ND (Jg/L 1.0 

Bromoform ND IJg/L 10 

Bromo methane NO IJg/L 1.0 

2-Butenono NO pg/L 10 

C!lrbon dlsuJfjde ND IJ9/L 10 

Carbon Tetrachloride NO IJQ/L 1.0 

Chlorobenzene NO j.lgll 1.0 

Chloroethane ND f.IQIL 2.0 

Chloroform ND IJ9fL 1.0 

Chloromethane NO iJgiL 1.0 

2-Chl(}rotoluene ND j.Jg/L 1.0 

4-Chlorotolu&ne ND (Jg/L 1.0 

cis-1,2-DCE ND IJQIL 1.0 

cis-1 ,3-Dichloropropena ND IJ[JIL 1.0 

1. 2- o;tromo-3-cllloroprop ana ND IJQ~L 2.0 

Dibromochloromethane NO (Jg/l 1.0 

Dibromomethane ND IJQIL 1.0 

1 ,2-Dichlorobenzene NO J.lQIL 1.0 

1 ,3-Dichloroberu:ene ND (Jg/L 1.0 

1.4-Dichlorobenzene NO f.IQIL 1.0 

Dichlorodiflt~oromethane NO IJ91L 1.0 

1, 1-Dichloroethane ND IJQIL 1.0 

1, 1-Dichloroethene NO 1-fg/L 1.0 

1 ,2-Dichloropropane NO pgiL 1.0 

1 ,3-0ichlaropropaoe NO (.lg/L 1.0 

2,2-Dichloropropane ND (.I giL 2.0 

1, 1-Dichloropropene NO (Jg/L 1.0 

Hexachlorotlutadiene ND )JQ/L 1.0 

2-Hexanone NO !19/L 10 

lsopropylbenzene ND IJg!L 1 0 

4-lsopropyltoluene ND (.lg/L 1.0 

-···--------- -·----~-- -----· 
Qualifict·s: 

E Value above quantitation range H Holding times for preparation or ftnal}'!!ls exceeded 

J Analyte detected below quentiWion limits ND Not Detected at the Reporting Umit 

R RPD outside accepted recovery limits s Spike recovery outside accepted recovery limits 
Page5 
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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 PQL %Rec lowLimil Highlimit %RPD RPDLimit Qual 

Method: . EPA Method 82608: VOLATilES 

Sample ID: 6mt rb II MBLK Batch ID: R2B173 Analysis Date: 4/19/2008 6:07:13 AM 

4-Methyl-2-pentanone ND IJ91L 10 

Methylene Chloride ND )Jg/L 3.0 

n-Butyfbenzene NO IJg/L 1 ,(} 

n-Propyll:lenzene ND 1J91L 1.0 

sec-Butylbenzene ND jJgfl 1.0 

Styrene ND JJQIL 1.0 

te rt-Sutylbenzene NO ~giL 1.0 

1,1,1,2·Tetrachloroethane ND IJg/l 1.0 

1 ,1,2,2-Tetrachloroethane NO IJQIL 2.0 

Tetrachloroethane (PCE) ND jJgll 1.0 

trans-1.2-DCE NO IJQ/l 1.0 

trans-1,3-Dichloropropene NO jJQ!L 1.0 

1 ,2,3-Trichlorobenzene NO jJgiL 1.0 

1,2,4-Trichlorobenzene NO jJgll 1.0 

1,1, 1-Tiichloroelhane ND 11gll 1.0 

1,1,2-Trichloroethane NO jJgiL 1.0 

Trlchforl)ethene (TCE) NO )JQIL 1.0 

Trlchlorofluoromethana ND !Jgfl 1.0 

' 1,2,3-Trichloropropane ND ~giL 2.0 

Vinyl chloride ND pg!L 1.0 

Xylenes, Total ND J.IQIL 1.5 

Sample ID: 100ng Jcs II LCS Batch 10: R28173 Analysis Oate. 4/19/2008 5:38:04 AM 

Benzene 21.72 llQIL 1.0 109 86.8 120 

Toluene 18.58 jlg/L 1 0 92.9 64.1 127 

Chlorobenzene 17.96 IJQIL 1.0 898 82.4 113 

1,1-Dichloroethene 25.96 jJQ/l 1.0 130 86.5 132 

Trichloroe!htme (TCE) 21.13 jJgll 1.0 106 77.3 123 

.... ---·------ ·--~ 

Quaunen: 

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

Analytc detected below quantilatio11limits 

R RPD outside &ccepted recovery limits 

ND Nol Detected at the Reporting Limit 

S Spike recovery outside accepted recovery limit~ Page6 
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Hall Environmental Analysis Laboratory, Inc. 

Sample Receipt Checklist 

Date Received: 4/11/2008 

Received by: AT 

-! 
~mple 10 labels checked by: A£ /&-

l.-~fi//£X a~ f.-L 
Dst& 

Matrix: Carrier name Client drop-off 

Shipping container/cooler In good condition? Yes 0 NoD Not Present 0 

Custody seals intact on shipping container/cooler? Yes ~ NoD Not Present 0 Not Shipped 0 

Custody seals intact on sample bottles? Yell ~~ NoD NIA 0 

Chain of custody present? Yes ~ No [J 

Chain of custody signed whell relinqu~shed and received? Yes ~ NoD 

Chain of custody agrees with sample labels? Yes ~ NoD 

Samples in proper container/bottle? Yes [!lj NoD 

Sample c;ontainers intact? Yes ~ NoD 

Sufficient sample volume for indicated test? Yes ~ NoD 

All samples-received within holding lime? Yes Rl NoD 

Water- VOA vials have zero headspace? No VOA vials submitted 0 Yes~ NoD 

Water- Preservation labels on bottle and c11p match? Yes ~ NoD NIA 0 
Water- pH acceptable upon receipt? Yes 0 NoD N/A 0 

Container/Tamp Blank temper11ture? ao .:6' C Accaplab/e 

COMMENTS: 
If given sufficient time to cool. 

Client contacted Dale conladed: Per11on contact~;~d 
------ -------

Contacted by: Regarding: 
-----·· ----- ------· 

Comments: ----------------------------------- -------

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

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

--- ----- ----· ------------------~---- ------· ···----- ·-· ----
Corrective Adlon ---- ··------ -----······ -· ------------

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

--------- .. ··-----------------------------
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0 

0 Level4 (Full VaJidation) 

o Other __________ _ 

0 EDD (Type)---------

Date Time Sample Request ID 

~ 
\\_::, 

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 871 09 

Fax 505-345-4107 

If neoessary. s.arTllles sutlmlt19d 10 Hai Envil'Qflmental may be Sl.t>contracled to Olhe! accredited labora!Qries. This serves as notice ol thiS poosibl~. Any sub-oontracted data will be claarty nolaled on !he analylical rep<llt. 

'-... , ...... , 



~ 
V\1""5 

HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmental.com 

_ __ "-.0\1 \V1 ·~ ·~~~ ~ jt:.'f~l Q, • ~· •CUJJB(itfiQD ~4901 Hawkins NE -Albuquerque, NM 87109 

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

0 Level4 (Full Validation} 

o~er ______________________ __ 

o EDD (Type) 

Date Time Sample Request ID 

II neceS1KIJY, samples submitted lo Hall Environmenlal may be sutx:ontraCied 10 other accte'dited labor8lories. This seoves as notioe of this possbrrt)'. Any sutH;ootrac1ed data will be cl•arly nolaled on the analy11eal mpon. 



0 Level 4 (Full Valldation) 

o Other--------'-----,--

0 EDD {Type)----------

Date Time Sample Request 10 

~ 
:.Scf5 

HALL ENVIRONMENTAL 
ANALYSIS ·LABORATORY 

www.hallenvironmental.com 

4901 Hawkins NE - Albuquerque, NM 87109 

Tel. 505-345-3975 

11 necessary. samples submitted m HaD Etlvlronmental may be sulxlontracted 10 other aQC~ited labora~. This se.ves as no!ioe of this possibility. Any sub-COntracted dala ,.;n be clearly notalell.on the ana!yticel r!!port. 



, I 

Hall Environmental Analvsis Laboratorv. Inc. 

CLIENT: 

Project: 

Lab Order: 

Western Refining Southwest, Gallup 

Evaporation Pond/Aeration Lagoon 

0804138 

Analytical notes: 

Sample Analysis: 
EPA method 80 15B 

Date: 21-May-08 

CASE NARRATIVE 

"S11 flags denote that the surrogate was not recoverable due to sample dilution and/or matrix 

interferenoes. 

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 8.0l5B, 802IB. 8270B 
"811 flags denote that the recovery of the 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. 

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. 
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Hall Environmental Analysis Laboratory, Inc. Date: 2J~May-DR 

QA/QC SUMMARY REPORT 
Client: Western Refming Southwest, Gallup 

Project: Evaporation Pond/Aeration Lagoon Work Order: 0804138 

Analyte Rewlt Units PQL o/oRec Lowlimlt HlghUmlt %RPD RPDUmlt Qual 

Methocl: EPA Method 80t5B: Guollne Range 

SampleiD: 08041:S8-32AMSD MSD Batch ID: 16642 Analysi& Date: 4/1812008 8:52:40 PM 

Gasoline Range OrganiC& (GRO} 661.:2 mg/Kg 100 132 69.5 120 1.17 11.6 s 
Sample ID: 0804138-UAMS MS Batch 10: 1&642 Anatysls Dale: 4/18/2008 8:22:32 PM 

Gasoline Range organic& (GRO) 689.0 mg/Kg 100 134 69.5 120 s 
. -----

·-
Method: EPA Method 82808: VOLATILES 

SampleiD: 0804138-32A MSD MSD Batch ID: 15642 AnalysiS Date: 4/2112008 12:01:13 PM 

Ben;;:ene 6.620 mg/Kg 0.50 64.4 86.9 142 14.9 20 s 
Toluene 14.54 mg/Kg 0.00 133 78.4 128 15.0 20 s 
Chlorobenzene 2.917 mg/Kg 0.50 29.2 78.2 127 21.2 20 SR 

1, 1-DichloroeUlene 4.283 mg/Kg 0.50 42.8 72.6 150 2o.a 20 SR 

Trlchloroelhene (TCE) 2.718 mg/Kg 0.50 27.2 72.2 120 33.8 20 SR 
SampleiD: 0804138-32A MS MS Balch ID: 16842 Analysis Date: 4/211200811:25:48 AM 

Benzene 5.700 mglt<g 0.50 55.2 66.9 142 s 
Toluerut 12.52 mgiKg 0.50 113 78.4 121l 

Chl0rob$ru:ene 2.356 rng/Kg 0.50 23.6 78.2 127 s 
1,1-Dicllloroelhene 3.172 mg/Kg 0.50 31.7 72.6 150 s 
Tl'fchloroelhene (TCE) 1.932 mg/Kg 0.50 19.3 72.2 120 s 

Qualifiers: 

E Vllllue above quMtitatiOJI rMge H Holding times foe p1cparalion or analysis exteeded 

J Anal~ detccmd below qm~ntitation limils 

R RPD outside accepted recovery limits 
ND Not Detected at the Rt~pDrti~~g Limit 

S Spite .recoYCI)' outside accepted recovery limits Page I 



Hall Environmental Analysis Laboratory, Inc. Date: 21-May-08 

QA/QC SUMMARY REPORT 
Client: Western Refining Southwest, Gallup 

Project: Evaporation Pond/ Aeration Lagoon Work Order: 0804138 

Analyte Result Units PQL %Rec Lowlimit High Limit %RPD RPDLimit Qual 

Method: EPA Method 8Z70C; Semlvolatltes 

SampleiD: 0804138-018 MSD Batch ID: 16889 Analysis Dale: 4/1712008 

Acenapllthene 37.35 mg/Kg 0.10 149 24 125 20.5 30 s 
4-Chloro-3-mothylphenol 42.35 mg/Kg 0.10 84.8 14.6 154 18.7 30 

2-Chlorophanol 37.45 mgiKg 0.10 75.0 13.3 149 9.36 30 

1 ,4-DichiOI'Obenzene 20.20 mglt(g 0.10 80.6 23.6 116 5.08 30 

2.4-Dinltrotoluene ND mgll<o 0.10 0 28 136 0 30 s 
N-Nitrosodi-n-propylamine ND mgiKg 0.10 0 28 114 (} 30 s 
4-Nifrophenol NO 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 mgiKg 0.10 72.5 17.3 141 7A8 30 

Pyrene 58.90 mg/Kg 0.10 142 29 131 6.30 30 s 
1 ,2,4-Trichlorobenzene 18.25 mgiKg 0.10 72.9 17.9 126 1.90 30 

Sample ID: 0804138-32Bmsd MSD Batch 10: 16882 Analysis Date: 4/2012008 

Acenaphthene NO mgiKg 15 51.6 24 125 0 30 

4-Chloro-3-methylphenol 37.65 mg/Kg 15 75.4 14.6 154 9.17 30 

2-Chlorophenol 33.65 mgJKg 15 67.4 13.3 149 3.48 30 

1,4-0ichlorobenzene 19.25 mg/Kg 15 76.8 23.6 118 6 . .ol3 30 

2,4-0lnilrotoluene 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-Nltrophenol NO mg/Kg 15 . 0 13.1 150 0 0 s 
Pentachlorophenol ND ~Kg 50 0 20.1 139 0 30 s 
Phenol 40.45 mg/Kg 15 653 17.3 141 0.739 30 

Pyr&ne 42.45 mg!Kg 15 -17.4 29 131 51.3 30 SR 

1,2.4·Trlchlorobenzene 17.6~ mg/Kg 15 70.1 17.9 126 0.284 30 

Sample 10: OB04138-01B MS Batch ID: 16869 Analyels Data: 411712008 

Acenaphthene 31140 mg/Kg 0.10 121 24 125 

4-Ch loro-3-matllylphenol 35.10 mg/Kg 0.10 70.3 14.8 154 

2·Chlorophenol 34.10 mg/Kg 0.10 68.3 13.3 149 

1 ,4-Dichlorobenz~ne 19.20 mg/Kg 0.10 76.6 23.6 118 

2,4-Dinltrotoluene NO mg/Kg 0.10 0 28 1J5 s 
N-Nllro~odi-n-propytamine NO mg/Kg 0.10 0 28 114 s 
4-Nitrophanol NO mg/Kg 0.10 0 13.1 150 s 
Pentachlorophenol NO miJ/!(9 0.33 0 20.1 139 s 
Phenol 39.25 mWJ<g 0.10 66.4 17.3 141 

Pyrene 55.30 mg/Kg 0.10 127 29 131 

1,2,4-Triohlorobenzene 18.60 mgfKg 0.10 74.3 17.9 126 

SampleiD: D804138-32Bms MS Batch 10: 115682 Analysis Date: 412012006 

Acenapblhene 32:.40 mg/Kg 15 129 24 125 s 
4-Chloro-3-methylphenol 34.35 mg/Kg 15 66.8 14.6 164 

2-Chlomphenol 32.50 mg/Kg 15 65.1 13.3 149 

1 ,4-Dic:hlorobenzene 18.05 mg/Kg 15 72.1 23.6 118 

2,4-Dinltrotoluene ND mg/Kg 15 0 28 136 s 
N-Nitroeodi·n-propylamine NO mg/Kg 15 0 28 114 s 
4-Nitrophenol NO mg/Kg 15 0 13.1 150 s 

-·--··-- ·--·-·-·---
O••allllel'l: 
E ValPe Rbove qumlitllliun n~nge H Holding times for preparation or anulysi& ell:ceeded 

Analyt~: de!Beted below qullftlitation limits ND Not Detected at the Reporting Limit 

R RPD outside IICcepu:cl recovery limits s Spike recovery outside accepted recovery limi1S Page2 



Hall Environmental Analysis Laboratory, Inc. Date: 21-May-08 

QAJQC SUMMARY REPORT 

Client: Westt:m Refining Southwest, Gallup 

Project: Evaporation Pond/ Aeration I ,agoon Work Order: 0804138 

Analyte Result Units PQL %Rec lowllmlt Hlghlimit %RPD RPDLimlt Qua• 

MathCHI: EPA Method 8270C: SemlvolaUies 

Sample ID: D804138-32Brnl MS BatchiD: 16882 Analysis Date: 4/2012008 

Pentachlorophenol NO mg/Kg 50 0 20.1 139 s 

Phenol 40.75 mgJKg 15 65.9 17.3 141 

Pyrena 71.75 mg/Kg 15 99.6 29 131 

1,2,4-Trlclllorobanzene 17.60 mg/Kg_ 15 70.3 17.9 126 

-· -·-· ·--
Method: EPA Method 7471: Mercury 

Sample ID: 0804138-32BMSD X MSD Balcb lD: 16787 Analysis Date: 4/2812008 3:51:41 PM 

Mercury 8.503 mg/Kg 1.6 -253 75 125 4.10 20 s 

SampleiD: 0804138-32BMS X60 MS Batch ID: 16787 Analysis Date: 4128/2008 3:45:08 PM 

Mercury 8.162 mg/Kg 1.6 -462 75 125 s 
·-- ---

Melhod: EPA Method 60108: Soli Metals 

SampleiD: 0804138·328MSD MSD Batch ID: 16708 Analysis Data: 412312008 9:09:58 AM 

Arsenic 31.49 mgll<g 2.5 93.1 75 125 5.64 30 

Cadmium 23.47 moll<g 0.10 93.0 75 125 0.5CI5 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 

Sample tO: D8114138-32BM8 MS Batch ID; 15708 Analysis Date: 412312008 9:07:19 AM 

Arsenic 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 8M 75 125 

Selenium 23.47 mg/Kg 2.5 96.3 75 125 

______ .. ____________ _ 
Quallfi~r•: 

13 Value above quanlilalion range H Holding 1imes 1br prcpantion or analysis exceeded 

J Analyte detected below quantitation limiu 

R RPD llllt&idc accepted recovery limits 

ND Not Dclccled Ill lito Reporting Limit 

S Spike teCOYCl'Y oo1S ide acocpted reoovcry lim lis 
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 Sample Matrix: Soil 
Project Number. 072-697-016 Sample Start Date: April 8, 2008 
Date Validated: May 21, 2008 Sample End Date: Aoril 11, 2008 
Parameters Included: TPH Method 80158 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 ofthe 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 
AL 1-3-SS 0804138-11 
AL 1-4-SS 0804138-12 
AL1-5-SS 0804138-13 

EP1-6 0804138-14 
EP1-7 0804138-15 
EP1-8 0804138-16 
8D-2 0804138-19 -

..................................... T~&o 
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Tier II Data Validation Report Summary 

Client Sample ID Laboratory SamJ!Ie 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 

....................................... ~~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 (,f) indicates that the referenced data were deemed acceptable. A preceding crossed circle(®) signifies problems 
with the 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% 
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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 n()t 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 80158, 8021 8, and 82708, 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 7 471, 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 +1- 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 matrixfmatrices 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 analyzed 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. 
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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 reSQectively. 

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-
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 
20.1-135%), 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 MS/MSD 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 MS/MSD 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 trichloroethane (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 acceptable 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 laboratory 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-bibromophenol was outside of 
acceptable limits (12.3%; acceptable range 35.5-141% ). For sample BD-1, the surrogate 2,4,6-bibromophenol 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 %). LasHy 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 1-5-88 for SVOCs, the surrogate 2,4,6-bibromophenol 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-tribromophenol 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-bibromophenol 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 of79.3-126%. As a result, the detected and non-detected VOC values for this sample will be qualified 
as JIUJ. .. 

Trihtfdro 
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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 10% 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, all2-methylnaphthalene was qualified. The other associated RPD values 
were acceptable. 
22. Were laboratory duplicate RPD values within laboratory-specified limits? NIA 
Comments: Laboratory duplicates were not reported by the laboratory. 
23. General Comments: The analyses were reported as beinQ acceptable t>Y: the laboratory. 
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Table 1. Qualification Summary, Western Refining Southwest, Gallup, New Mexico (0804138) 

Client Laboratory 
Laboratory 

Reviewer 
Analyte 

SampleiD 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 DO%) in the 

Methylnaphthalene All Samples All Samples 
Detections J/UJ duplicate indicating poor 

{Method 8270C) · repeatability 

VOCs AL2-2-SS 0804138-31 
Detections/Non-

J/UJ Low surrogate recovery 
Detections 

VOCs All Samples All Samples 
Detections/Non-

JIUJ Severe Matrix lntelference , Detections 

SVOCs All Samples All Samples 
Detections/Non-

J/UJ Severe Matrix lntelference Detections. 

Mercury All Samples· All Samples 
Detections/Non-

JIUJ Severe Matrix lntelference 
Detections 

J - Indicates estimated detection. 
UJ -Indicates estimated detection below the reporting limit 

.. 
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Table 2. Field Duplicate Summary, Western Refining Southwest, Gallup, New Mexico (0804138) 

Parent Sample: AL2-2-SS I DUJltlcate Sample: BD-1 . 
Laboratory 

Result Duplicate Result Relative Percent 
Analyte (mglkg) (mg/kg) 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 12.8% 
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 2xthe 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. 

-
........................................... Tri~ro 
8 of9 



Parent Sample: AL2-4-SS I Duplicate Sample: BD-2 

Laboratory . Result Duplicate Result Relative Percent 
Analyte (mg/kg) (mg/kgl 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 25.00,{, 

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. 
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APPENDIXE 

SURVCAD VOLUME CALCULATIONS 
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072SediVo!s200805-Voi-AL 1-HP-SS 
Volume Report Aeration Lagoon 1 Soft Sediment 5/30/2008 10:51 
Comparing GRiD file: 
H:lProjects!WestemRefining/Ga!lup/072-697 -016/CADD/SurvCad Data/ALi -HP .grd 

and GRiD file: H:/Projects!WesternRefining/Gallup/072-697 -016/CADD/SurvCadData/AL 1-SS.grd 
Grid corner locations: 6164.05,4854.71 to 6328.05,5025.7'1 
Grid resolution X: 164, Y: 171 Grid cell size X: 1.00, Y: 1.00 
Area in Cut : 0.0 SF, 0.00 Acres 
Area in Fill: 12,324.8 SF, 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 FHl Depth: 5.88 
Cut (C.Y.) I Area (acres): 0.00 
Fill (C.Y.) I Area (acres): 5173.59 
Cut volume: 0.0 C.F., 0.00 CY 
Fill volume: 39,522.8 C.F., 1,463.81 CY 

Page 1 
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072SediVo!s200805-Vo!-AL 1-TD-HP 
Volume Report Aeration Lagoon 1 Harclpack Sediment 5/30/2008 10:50 
Comparing GRiD file: 
H:/Projects!WesternRefining/Ga!lup/072-697-016/CADD/SurvCadData/Al1-TD.grd 

and GRiD file: H:/Projects!WesternRefining/Gallup/072-697 -0 16/CADD/SurvCadDataJAL 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: 1.00, 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 SF, 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.) I Area (acres): 808.43 
Cut volume: 0.0 C.F., 0.00 C.Y. 
FHl volume: 6,175.9 CF, 228.74 C.Y. 

Page 1 



072SediVofs200805-Voi-AL2-HP-SS 
Volume Report Aeration Lagoon 2 Soft Sediment 5!30/2008 1 0:49 
Comparing GRiD file: 
H :/Projects/WesternRefin!ng/GaHup/072-697 -016/CADD/SurvCad Data/ AL2-HP. grd 

and GRiD file: H :/Projects/WesternRefining/Gallup/072-697 -016/CADD/SurvCadData/AL2-SS.grd 
Grid corner locations: 5968.13,4838.96 to 6183.13,5067.96 
Grid resolution X: 215, Y: 229 Grid ce!l size 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 SF, 0.46 Acres 
Cut to Fill ratio: 0.00 
Average Fill Depth: 4.62 
Max FUI 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. 
Fill volume: 91,913.4 C.F., 3,404.20 C.Y. 
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072SediVo!s200805-Voi-Al2-TD-H P 
Volume Report Aeration lagoon 2 Hardpack Sediment 5/30/2008 i 0:47 
Comparing GRiD file: 
H :/Projects/\NestemRefining/Gai!up/072-697 -Oi 6/CADD/SurvCadData/Al2-TO. grd 

and GRiD file: H:/Projects/\iVesternRefining/Gallup/072-697-016/CADD/SurvCadData/Al2-HP.grd 
Grid corner locations: 5968.13,4838.96 to 6183. '13,5067.96 
Grid resolution X: 215, Y: 229 Grid cell size X: 1.00, Y: 1.00 
Area in Cut: 0.0 SF, 0.00 Acres 
Area in FiH: 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: 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. 
FiH volume: 11,608.5 C.F., 429.95 C.Y. 
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072SediVols200805-Vof-EP1-SS-TD 
Volume Report Evaporation Pond 1 5/30/2008 11:03 
Comparing GRiD file: 
H:/ProjectsMfestemRefining/Ga!!up/072-697 -016/CADD/SurvCadData/EP 1-TD .grd 

and GRiD file: H:/Projects/WesternRefining/Gal!up/072-697 -016/CADD/SurvCadData/EP1-SS.grd 
Grid corner locations: 5981.50,5014.46 to 6297.50,5341.46 
Grid resolution X: 316, Y: 327 Grid cell size X: i.OO, Y: 1.00 
Area in Cut: 0.0 S.F., 0.00 Acres 
Area in Fill: 53,891.7 S.F., 1.24 Acres 
Total inclusion area: 53,891.7 S.F., 1.24 Acres 
Cut to FlH ratio: 0.00 
Average Fi!l Depth: 1.59 
Max Fill Depth: 5.04 
Cut (C.Y.) I Area {acres): 0.00 
FHl (C.Y.) I Area (acres): 2568.95 
Cut volume: 0.0 C. F., 0.00 C.Y. 
Ffll volume: 85,813.1 C.F., 3,178.26 C.Y. 

Page 1 



Appendix D 

Investigation Derived Waste Management Plan 



Investigation Derived Waste (IDW) Management Plan 

Alii OW will be properly characterized and disposed of in accordance with all federal, State, and 

local rules and regulations for storage, labeling, handling, transport, and disposal of waste. The 

lOW may be characterized for disposal based on the known or suspected contaminants 

potentially present in the waste. 

A dedicated decontamination area will be setup prior to any sample collection activities. The 

decontamination pad will be constructed so as to capture and contain all decontamination fluids 

(e.g., wash water and rinse water) and foreign materials washed off the sampling equipment. The 

fluids will be pumped directly into suitable storage containers (e.g., labeled 55-gallon drums), 

which will be located at satellite accumulation areas until the fluids are disposed in the refinery 

wastewater treatment system upstream of the API separator. The solids captured in the 

decontamination pad will be shoveled into 55-gallon drums and stored at the designated satellite 

accumulation area pending proper waste characterization for off-site disposal. 

Drill cuttings generated during installation of soil borings and monitoring wells will be placed 

directly into 55-gallon drums and staged in the satellite accumulation area pending results of the 

waste characterization sampling. The portion of soil cores, which are not retained for analytical 

testing, will be placed into the same 55-gallon drums used to store the associated drill cuttings. 

The solids (e.g., drill cuttings and used soil cores) will be characterized by testing to determine if 

there are any hazardous characteristics in accordance with 40 Code of Federal Regulations 

(CFR) Part 261. This includes tests for ignitability, corrosivity, reactivity, and toxicity. If the 

materials are not characteristically hazardous, then further testing will be performed pursuant to 

the requirements of the facility to which the materials will be transported. Depending upon the 

results of analyses for individual investigation soil samples, additional analyses may include TPH 

and polynuclear aromatic hydrocarbons (PAHs). 

Purge water generated during groundwater sampling activities will be containerized in 55-gallons 

drums and then disposed in the refinery wastewater treatment system upstream of the API 

separator. All miscellaneous waste materials (e.g., discarded gloves, packing materials, etc.) will 

be placed into the refinery's solid waste storage containers for off-site disposal. 

Page 1 of 1 
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Appendix E 

Soil Boring Logs 



505-523-7674 

Instollotoon 

Monitorin~ Wei I No. 

Dlogrom 
GWM-1 

Elevation 
Reference~ 

~Casing Cop 
~ Protective Cos' ng Cover 
~Concrete Pod 

Concrete: ___ l~~----ft. 
\ 

:---
I 

Grout: __ l_~~I ___ ft. 

\ -I 

Bentonite Plug: ___ j_~§ ___ ft. 
\I -

I 

Sand Pack: Screen: 

___ ]_:_~---ft. ____ fi~.9 ___ ft. 

~I 

\ 

l 

Bottom of 
Cover! 

I 

Protective 

Bottom of 
t--

Concrete 

1-----
Top of Bentonite 1 4. 6 

f-- Top of Sand Pock 1 6. 2 \ 

Top of Screen 

Bottom of Screen 

Piezometer Tip 

Bottom of Boring 

1 7. 5 l't 

23.5 

23.7 
23.7 

I II II 

. \II 

II 

8 5/ If 

Boring Diameter=-----~----

Bol lords. Type/Size:_~~~~-~~~~~~~~~ 

• 3,8" CHIPS Bentonote: ______________ _ 

Riser Type/Size:3~~-E~~-~~-~~~-

Water=-----~~~~------ Locking Expandable Casing Plug? ____ ~g? _____ Site Northing: ___ !~~----

Other=-----~==-------
Bottom Cap Used?-----~~~------- Site Eosting=---~~-----

Project#: __ ~~~~~--- Elevation: ___ l~Q ___ _ 
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Sheet: 1 OF 2 

Bore Point: sw corner of Pond 1 

Water Elevation: Not Encountered 

Boring No.: GWM-1 

BLOW 
LAB# DEPTH COUNT PLOT 

0-1.5 olololol 
olololol 
olololol 

1.5-20.0 1111111111 
1111111111 
/IIIII/III 
1111111111 
III/I IIIII 
/IIIII/III 
IIIII IIIII 

· II/IIIII II 
1111111111 
II/IIIII/I 
III/IIIII/ 
11!11111/1 
11111!/111 
1111111111 
/1/1/111/l 
II/IIIII/I 
IIIII fiiii 
IIIII fiiii 
III/IIIII/ 
1111111111 
IIIII/II/I 
II/III/III 
/IIIII/III 
1/lllll//1 
IIIII IIIII 
IIIII/III/ 
IIIII /fill. 
II/III/II/ 
/II/IIIII/ 
/11/111111 
/IIIII/III 
1111111111 
III/IIIII/ 
IIIII/ fiii 
IIIII/II/I 
l/11111111 
IIIII II/II 

20-21.5 /111111111 
IIIII/II/I 
/III/IIIII 

SCALE 

2.5 

5.0 

7.5 

10.0 

15.0 

20.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-7674 

Log of Test Borings 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR,ETC.) 

Clay, gravelly, red-brown, wet 

Clay, red-brown, wet 

Clay, black,wet, 

SIZE & TYPE OF BORING:. 4-1/4" ID Hollow Stemmed Auger 

C:\unzipped\Boundry Well Locations\[GWM-1.xls]Sheet1 

File#: 03-118 
Site: Ciniza 

Boundry Wells 

Elevation: TBD 

Date: 7/B/2004 

%M LL PI CLASS. 

LOGGED BY: NS 
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Sheet: 20F2 

Bore Point: SW corner of Pond 1 

Water Elevation: Not Encountered 

Boring No.: GWM-1 

BLOW 
LAB# DEPTH COUNT PLOT 

21.5-24.0 1111/1/111 
1111/I/J/1 

22.5-24.0 IIIII/III/ 
IIIII/III/ 

11/1!1/11/ 
24.0 

' 

SCALE 
22.0 

25.0 

30.0 

35.0 

40.0 

Precision Engineering, Inc. 
P.O. Box422 

Las Cruces, NM 88004 
505-523-767 4 

Log ofTest Borings 

MATERIAL CHARACTERISTICS 
(MOISTURE, CONDITION, COLOR,ETC.) 

Sand, gravelly 

Petrified Forest Formation, Painted Desert 
Member, Mudstone, weathered, red-purple, 
reduction spots, hard, moist, blockv/crumbly 
T.D. 

Screened interval 18-24' 

Clay, black, wet, 

SIZE & TYPE OF BORING: 4-1/4" 10 Hollow Stemmed Auger 
C:\unzipped\Boundry Well Locations\[GWM-1.xls]Sheet2 

File #: 03-118 
Site: Ciniza 

Boundry Wells 

Elevation: TBD 
Date: 7/8/2004 

%M LL PI CLASS. 

LOGGED BY: NS 
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Corrective Measures Evaluation 
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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 complete closure of the three surface impoundments. The CME 

identified the following corrective measures alternatives: 

1. No action; 

2. Stabilization, excavation and offsite disposal of wastes and associated impacted soils to 
effect a "clean" closure of the SWMUs; 

3. In-place treatment of wastes to effect either a "clean" or "in-place" closure of the 
SWMUs; and 

4. In-place closure of the SWMUs by solidifying 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 clean closure by offsite disposal (option 2) and in

place closure with a cover system (option 4) 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 in-place (option 4) closure alternative was identified as the recommended corrective 

measure. 



Section 1 
Introduction 

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 complete the closures of the three surface impoundments. Consistent with the 

July 27, 2007 Order issued by the New Mexico Environmental Department to Western's 

Bloomfield, 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. 

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 

2 



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. 

3 



! I 

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. The aeration lagoons and EP-1 were constructed in 1987 and cover an 

area approximately 450 feet by 150 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. 

4 



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 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. 

5 
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Section 3 
Identification and Preliminary 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 following potential response alternatives have been identified as realistic options that may 

be capable of remediating existing conditions at the three surface impoundments: 

• Stabilization, excavation and offsite disposal of wastes and associated impacted soils to 
effect a "clean" closure of the SWMUs; 

• In-situ biological treatment of wastes to affect an "in-place" or "clean" closure of the 
SWMUs (the in-place option would include institutional control mechanism; and 

• In-situ solidifying the wastes following by construction of a cover system to affect an "in
place" closure. This option would also include an institutional control. 

The following response action alternatives have been subject to preliminary screening and 

removed from further evaluation in Section 4 of the CME report: 

• No Action. This response action provides a baseline for comparison of the other 
response actions and would rely on natural attenuation and/or institutional control 
mechanisms to mitigate affected media. Obviously, the no action alternative would not 
meet federal and State closure regulatory standards in that it would not provide 
protection of human health and environment for releases of hazardous wastes or 
constituents [see 40 CFR §264.101 (a)]. 

• In-Situ Biological Treatment. This alternative may 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 in-place closure. 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)]. 
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The offsite disposal and capping options will be maintained 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: 

• Stabilization, excavation, and offsite disposal of wastes and associated impacted soils to 
effect a "clean" closure of the SWMUs ("offsite disposal"); 

• In-situ solidifying the wastes following by construction of a cover system to affect an "in
place" closure ("in-place closure"). This option would also include an institutional control. 

A comparison of the two remedial alternatives in relation to the CME criteria is provided as 

follows: 

• Aoolicability. The offsite disposal and the in-place closure options are both applicable 
alternatives for the remediation of the aeration basins and EP-1. 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. 

Offsite Disposal. The stabilization, excavation, transportation and offsite 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 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. 

In-Place Closure. The solidification of wastes followed by the construction of cover 
system is a technically feasible and commonly employed option for the closure of both 
hazardous and non-hazardous refinery surface impoundments. 

• Effectiveness. 

Offsite Disposal. The 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. 

In-Place Closure. The solidification of wastes followed by the construction of 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 
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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 any future releases of hazardous constituents to ground water. 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. 

• lmplementability. Both options are commonly implemented closure alternatives for 
refinery surface impoundments. 

• Human Health and Ecological Protectiveness. 

Offsite Disposal. The offsite 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 

In-Place Closure. 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 
closure 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 control will prevent 
unknowing disturbance of the closure area. 

• Cost. Estimated costs for the offsite disposal and in-place closure options are 
$3,475,000 and $1,010,000, 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 offsite disposal alternative is the disposal cost since the removed 
materials would be classified as hazardous waste due to the potential presence of listed 
primary sludge (F037). 

Based on an evaluation of the aforementioned criteria, the "In-Place Closure Alternative" 

provides the best balance. The impacted waste and soils can be reliably contained and will 

pose a relatively 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 remedial alternative for the aeration lagoons and EP-1 is in-situ solidifying the 

wastes following by construction of a cover system to affect an "in-place" closure. This 

alternative utilizes a combination of remedial categories, including stabilization, containment 

(cover system) and institutional controls. A detailed description of the corrective measure is 

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 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. 

• Final Cover. A rock armor layer consisting of approximately eight inches of 1 ~-inch low
fines crushed limestone will be placed over the clay cap components of the final cover 
system. 
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Table A-1 
Closure Cost Estimate - Offsite Disposal 
Aeration Lagoons AL-1, AL-2, and EP-1 

Investigation & soil confirmation sampling 

2 Final closure report 

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

Demolition 

4 Dismantling and disposal of benzene strippers 

Construction 

5 Mobilization 

6 
Administrative costs (office facilities & staff, H&S plan, SWPPP, insurance, 
equipment decon, QAJQC, etc.) 

7 
Dewater lagoons (3ft water over 0.8 a c) & dispose at API Separator (1 00' 

Drain EP-1 (7 ft water over 1.6 a c) to EP-2 at no cost. 

8 

9 Dispose 0% of stabilized sludges as special waste 1 

10 Dispose 100% of stabilized sludges as hazardous waste2 

11 Excavate top 1 ft of clay liner (AL-1 & AL-2) 

12 Dispose 50% of excavated clay as special waste 3 

13 Dispose 50% of excavated clay as hazardous waste 4 

14 Sludge characterization sampling- one per 100 CY5 

15 Backfill lagoons 

16 Demobilization 

TOTAL 

Notes 

800,000 

8,800 

0 

9,700 

850 

425 

425 

96 

6,000 

LS $129,000 

LS $20,000 

LS $316,000 

$5,000 

LS 

LS 

Gal 

CY 

CY $55 $0 

CY $250 $2,425,000 

CY $7 $6,000 

CY $55 $23,000 

CY $250 $106,000 

EA $610 $59,000 

CY $15 $90,000 

LS $14,000 $1 

$3,475,000 

Assumes 10% increase in sludge volume due to stabilization and disposal at Waste Management landfill in San Juan (TPH > 
1,000 ppm, metals< 20X rule) 

2 

3 

4 

5 

Assumes 10% increase in sludge volume due to stabilization and disposal at U.S. Ecology landfill in Battie, NV (<500 mg/kg 
volatiles\ 

Assumes disposal of liner soils at same location as nonhazardous sludges. 

Assumes disposal of liner soils at same location as hazardous sludges. 

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 

Append A of Appendix F - Closure cost est - Offsite Disposal 



Table A-2 
Closure Cost Estimate - In-Place Closure 
Aeration Lagoons (AL-1 & AL-2) and EP-1 

Investigation soil sampling 

2 Final closure report 

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

Demolition 

4 Dismantling and disposal of benzene strippers 

Construction 

5 

6 
ministrative costs (office facilities & staff, H&S plan, SWPPP, insurance, 

equipment decon, QNQC, etc.) 

7 
at API Separator (1 00' 

at no cost. 

8 Stabilize sludges in place in aeration lagoons and EP-1 

9 Balanced cut & backfill of lagoons & EP-1 

1 0 2-ft compacted clay cap over AL-1, AL-2, & EP-1 

11 12-mil HOPE flexible membrane liner clay cover 

12 12-oz. geotextile fabric liner protective cover 

13 8" - 1.5-inch crushed rock final cover 

14 Drainage improvements 

15 Demobilization 

TOTAL 

800,000 

8,800 

10,400 

8,600 

115,000 

12,800 

2,900 

LS $56,000 

LS $20,000 

LS $92,000 

LS 

LS 

Gal 

CY 

CY 

CY 

SF 

SY 

CY 

LS 

LS 

$1,010,000 

Append A of Appendix F - Closure cost est - In-Place Closure 
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Appendix B 

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



r -- --··-------

ROU-TE 3, BOX 7 • gALLUP, NEW MI:,.XICO 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. 

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

Very truly yours, 

Carl D. Shook 
Vice PresidEmt Refining. Opera.tions 

CDS:ds 

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

A Division of$ HI· 1¢6 ill Industries, Inc. 
"Moving forward with the Southwest• 
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TECHNICAL SPECIFICATIONS 
FOR CONSTRUCTION OF AN 

AERATED LAGOON 
API SEPARATOR EFFLUENT 

TREATMENT FACILITY 

GIANT REFINING CO.- CINIZA PLANT 

Revised August 5, 1986 

Prepared for: 

GIANT REFINING CO. 
Ciniza Plant 

Route 3, Box 7 . 
Gallup, New Mexico 87301 

Prepared by: 

Geoscience Consultants, Ltd. 
500 Copper Al'enue, NW 

Suite 325 
Albuquerque, New Mexico 87102 
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SECTION I 

GENERAL CONDITIONS 

I-1. DEFINITIONS: 

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

I-2. VISIT TO SITE AND CONDITIONS: 

Bidders are requested to visit the site and inform themselves concerning 
a11 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. 

I-4. TOOLS, PLANT AND EQUIPI1ENT: 

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 bet 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 



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. 

I-7. CONTRACTORS NOTICE OF COMPLIANCE: 

The Contractor sha 11 give a 11 notices and comp 1 y with a 11 app 1 i cab 1 e 
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 
faci1ities 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 resulting expense and shall be responsible 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. MATERIALS: 

The Contractor will be required to furnish al1 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 a11 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 responsibility will 
cease, except as provided by guarantees, when acceptance of the work is 
given . 
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l-13. SHOP DRAWINGS: 

The Contractor shall submit to the owner for approval one 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 i es 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. 

-· .... 
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SECTION I I 

. TECHNICAL PROVISIONS - SEWAGE TREATMENT LAGOON 

II- I. 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: All ductile iron pipe shall be Ty~e I, 
meeting AWWA ClSO, and AWWA Cl51. Joints shall meet AWWA 
Clll, and fittings shall meet AWWA CliO. 

3. Gate Valves and Boxes: Gate valves shall be of cast iron 
~ody construction, bronze mounted, solid wedge, resilient 
seal, with 2 inch square operating nut, 150 psi operating 
pressure, nonrising 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 sha11 be provided to the engineer. 
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4. Concrete: Concrete shall be ~?-~pecified 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. · 

II-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 
larger 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 -indicated 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 shall 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 
allow for compaction to this grade. Should the Contractor 
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D. 

E. 

through negligence or other fault,, ·e·xcavate below the desig
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" 1 oose 1 ayer of fill materia 1 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 least 8 inches. If one pass of 
harrowing does not accomplish the breaking up and blending of 
the materials, additional passes of-the harrow may be required. 
When the moisture content and the condition of the layer is 
satisfactory, the lift sha 11 be compacted to 90% of maxi mum 
density as determined by the Modified Proctor Test, ASTM 01557 
or latest revision. Backfill pli).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·i ke embankments 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. 

7 

" 
,3. i 

-"1 



l 
\. 
I-

; 
j_; 

I-~~ 

' ' 

! . 

Compacted surfaces of fill materials~~hall 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 
sheepsfoot or segmented steel 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 rol1ed 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 
shall be scarified, reshaped and re.compacted until the required 
accuracy is obtained. 

-· 
The top 8 inches of the 1 a goon bottom sha 11 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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inateri a 1 encountered in excavat.iot{ 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 
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 
"General Fill Methods... The key trench shall then be back
filled with controlled structural fill as detailed in "General 
Fill Methods". 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: Since there is a potential for 
seepage or leakage along the sludge drain pipes, it is neces
sary that the pi pes be supported by at 1 east 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 ~escribed under "General Fill Methods" 
shall 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 along the sludge trains, 
seepage collars shall be installed along the drain pipes as 
described in "Special Structures". 

I. Natural Seepage Area: 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, 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 grave 1 . 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 frorp. embankment fill on natural 
soils. These shall 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" 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 material is too wet to 
obtain the desired compactiont 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. 

Ift 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 apdi tional 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: --. f . 

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 II and 
applicable drawings. 

C. Lagoon Sludge Drain Structures: The lagoon sludge drain 

D. 

structures sha 11 be constructed as shown on the drawings. 
Piping conforming to ASTM 02241 shall be required. The 
discharge ends of the sludge drain structures shall have 
flanged connections to fac11 itate 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 collar~ shall be fitted on pipes 
traversing the berms as shown on the-drawings. They shall be 
made of concrete reinforced with 6" x 6" 10 x 10 WWF. The 
minimum dimensions -for 6" pipes shall be 3' x 3' x 1' thick and 
for 12" 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. 

ll-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, diversion 
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 construct ion 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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0. 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: 

I. 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 II 

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. 

lll-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. 

III-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 all. I.f the tests disclose 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 specifica
tions. 
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III-5. t1IXING: . -· -· .. 

The concrete shall be mixed in an approved batch machine or mixer. The 
ingredients shall be accurately measured before being placed in the 
mixer. Me as uri ng boxes or other approved measuring 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 wtth 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. 

lll-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 mixer, 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 !'!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. 

III-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 fill 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 practicable, 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 wi 11 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 be 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 
shall 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 sha 11 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. 

Ill-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 concrete has taken its initial 
set. 

I ll-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 1 ine 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 construct ion 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 shall be thoroughly cleaned. The forms shall 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 reasonab 1 e 
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 remova 1 of the forms sha 11 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 ot sulfate resistive Portland Cementt and shall conform 
to the "Standard Specifications for Portland Cement", 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 sever a 1 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. 

Sieve Size Total Passing. % in Weight 

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

e. 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 submitted 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" Scree~ 
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. 

Unexposed 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 Exoosed to Sight or Weather: Basic proportions as 
above, except surface shall be furnished 1/4" low, and then 
1/4• 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, including 
connections to existing APl 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 ent1re length, with 
recesses excavated to receive bells. Final grading and shaping shall be 
done only when the trench bottom is dry and pipe 1 ayi ng 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 sha 11 be shaped to receive and support 1 ower 
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 exterjor 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 1 ateral 
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 D-3034 or D-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 
i nterna 1 pressure in any part of the system under test sha 11 not be 
greater than 10.8 pounds per square inch (25ft. head}. 

The Contractor shall make any necessary repairs to reduce exfiltration 
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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Total Area {sq. ft.} 

SECTION V 

EARTH WORK SUMMARY 

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

24 

( . 

166,550 
8.6% 

9,630 
6,648 
7,220 
2,410 

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 du~ing 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. 

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 ( 8 2) 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 w;11 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 {82} 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; 1 1 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) cells. 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 

(6} 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 perform~d 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 



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 Unified Soil 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, which is moist and medium 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. 
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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 ~~ 

'_. 
I~' ..... 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) ipches. 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 ASTH 0-1557. 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 fi 11 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 p~ior 

to placement of embankment f i 11 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 

excqvated by conventional equipment. Fill material shall contain 
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no cobbles larger than three ( 3 ) inches and shall 

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 

I. 
I 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% of 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 -
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A shrinkage factor of 9% may be used for earthwork 

calculations. This is an average value based on laboratory tests 

of typical soils found an 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 s;shop method of slope stability analysis was employed, 

i. e. ,. a common slice and slip circle method. This method 

utilized princi~als of static analysis where certain conditions 

a~e 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: 

- 1 1 -
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Embankment Fill 

Foundation Soils 

Cohesion 
(psf) 

5000 

2630 

Angle of 
Internal Friction 

(degrees) 

0 

0 

Total 
Unit 

Weight 
( pcf) 

133 

119 

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 

acceleration of 0.1~. 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: 

Exterior Greater than 4 

3: 1 Greater than 4 

Greater than 4 

Interior Greater than 4 

2: 1 Greater than 4 

Greater than 4 
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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. 

siepage 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, ~nd actual 

flows may vary from that determined by analysis. - i 

I 
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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 controll~d 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 se_epage wi 11 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 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. 
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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 

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 design 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 ;;of'~ 
n R. Dickey--- l p. E. 

aff Geotechnical Engineer 
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NOTES 

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 

i: 1. Test holes were drilled on June 5, 1985, with a 6 inch diameter hollowstem continuous 

1_. 

: 
I' 
I 

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 only 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. 

lOGS OF TEST HOLES Job No: 0118980 

Date: 7/22/86 Consulting Engineers <Dnd Geologists 
Figure 4' 
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r 
to sample 

100 500 1.000 10,000 100,000 

LOAD (psf) 

Sample of_ very clayey SAND from test hofe_2_ at depth_6_feet_ 

Natural Moisture Content 17.8 % Natural Dry DensitY· 111 pcf. 

SWELL - CONSOLIDATION TESTS Job No: 0118980 

(FoxJ Consulting Engineers cilnd Geologists 
Date: 7/22/86 
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~·~-/ ~ 

2~~+/++~~~~~~~n--~-~rH~ 

"4~--r-H-~+4~+r--~?~"r-~~rrH----r--~r1-rrhH 

6~--+-~'~~~H+--~r-+~~l~~1+r---r-·~~rrHm 

8~~~\~~+----+--+~~~--1~-HHT~ 
Water added 

to sample 

100 500 1,000 10,000 100,000 

LOAD (psf) 

Sam pie pf _--=.s!:.an!.!.d~yL.....:C:::L=.cA_,_,Y'------ from test hole _2_ at depth ___ 9_ feet. 

Natural Moisture Content 24.4 % Natural Dry Density ---"'9'-"'5'--_. pd. 

Consolidation under constant 

pressure due to wetting 

0~----+-~~+-,_~rPH------+---r--r-ro-r~.-----.---.-.-~~~H --

100 

- -~-., 

Water added 
to sample 

500 1,000 10,000 100,000 

LOAD {psf) 

Sample or --~c 1"-'a::...vue._.v~S:!..A:.c:N""O ____ from test hole _3_ at depth_4_ feet. 

Natural Moisture Content 14.5 % Natural Dry Density. 112 pd. 

SWELL - CONSOLIDATION TESTS Job No: 0118980 
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SIEVE ANALYSIS 

~bble GravPf I Sand . 
"I c:oarce I fine I coarooe I medium I Hne 

Clear Square Opentng5 1 U.S. Su1ndard Series 

too 8 " s· 3" 1 112" 3/4" 3/8" .. 4 •8 •16 •30 • 0 •100 •200 

90 
r--. r-.... Sample of very claye:t SAND 

--... 
r-. 

80 
from test hole 1 

....... r-
70 

1\. at depth 1 feet. 

~ 
60 

Atterberg lim Ito:: 

" liq u ld Limit& 29 
so 

""" 
14 

40 
Plasticltv Index 

Cia ulflcctlon: Unified sc 
30 

20 

10 

0 
100 

~ 
90 

Sample of clay:ev S8r:m 

80 
~ from test hole 1 

70 
\ at depth 4 feet. 

............ 
~r-.... 

60 
~ 

Atterbe~g Limit": 

1"-- 26 
50 

Liquid Limits 

" 
40 

·'-.,. Plactlcity JndelC 8 
I "" 

-
I Classification: Unified sc 

30 

"" 20 

10 -
0 

100 

90 
r-... Sample of s9ndy: CL[jY 

' from test hole ' 1 
80 

70 "' at depth 8 feet. 
'\ -

60 
Atterberg Limits: 

. 
31 

so Llq11ld Limits 

40 Plasticity Index 11· 
...,. 

CL 
30 

Claulficatlon: Unified 

20 
I 

10 I 

0 l 
200 127 76.2 38.1 19.1 9.52 4.76 2.38 1.19 .590 .297 .149 .074 

Grain Size in Millimeters 
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SIEVE ANALYSIS 

!cobble 
GratH>I T Sand 
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Clear Square Openlng5 1 U.S. Standard Series 

100 8- s· 3" 1 t/2" 314" 3/8" •4 •8. .. 16 •30 ,! 0 .,100 •200 
t--- I-I\ 

90 
Sample of cl~y:ey: S8~0 

80 
1\ from test hole 2 

70 
\ et depth 2 feet. 

v \ z 
v; 60 

Anerberg limits: 

II) !\ <: Liquid Limits 
c. so \ t-
z 40 

Plasticitv lndeK 

w 
u Classification: U nlfled sc 
a: 30 w 
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20 

10 

0 
100 --90 "' Sample of ver~ clayey SAND 

f-.. t-..... from test hole 2 
80 !" 

~ 
70 

at depth 6 feet. 

(.!) 

""' 
A tte rberg Lim its: 

z 60 
v; 1'\. 32 
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< '\ c. li 
t- 40 I 

Plasticity fndex 

z -
llJ I Classification: Unified sc 
(,) 30 
a: 
llJ 

20 c. 

10 

0 
100 

90 
I' Sample of sandy CLAY 

\ from test bole 
2 

80 

(.!) 70 
\ at depth Q feet. 

z \ v; 
60 

Atterberg limits: 
II) 

<: 

.. . 
c. so Liquid Limits 36 
t-z 13 
I.IJ 40 ' . Ph.stlcitv Index 

u 
a: CL "'" 
1.1./ 30 

Class lfl cat ion: Unified 
c.. 

20 
I 

10 I 

0 l 
200 127 76.2 38.1 19.1 9.52 4.76 2.38 1.19 .590 .297 .149 .074 

Grain Size in Millimeters 
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SIEVE ANAlYSIS 

Cobble I Gravel I Sand .· 
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a:: 30 
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20 

10 

0 
100 

90 
1\ Sample of clayey SAND 

80 
\ from tesl hole :1 

70 .""' at depth 4 feet. 
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............ ..........._ 
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iii 
.......... 

' V> so l.lquld Limits 28 
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a. 11 
1- 40 

Pla&tlcity Index 

z I . 
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30 I " Classification: Unified sc 
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a:: " 1.1.1 
II- 20 

10 

0 
tOO ............ -- Sample of very clayey SAND 
90 -1-- 1 and 2 
80 

i--. from test hole 

i' 0-10 
0 70 at depth feeL 

z "\ iii 60 
Atterberg Limit~o>: 

U) 
~ 

< \ 0.. so Liquid Limits 28 
1- \ z I 10 
L!J 40 Plasticity Index 
u -!..!... 
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L!J 30 Classification: Unified 
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200 127 76.2 38.1 19.1 9.52 4.76 2.38 1.1.9 .590 :.297 .149 .074 

Grain Size in Millimeters 

MECHANICAl ANALYSIS CHART Job No: 0118980 

(Fox) Consulting Engineers and Geologists 
Date: 7/22/86 
Figure A-5 



i 130 

!.. 

...... 
0 
0 

I" Lt.. 120 
u 

.0 
;::, 
u 
f-
OJ .. n.. 

"' 
~ 

""0 110 
t:: 
;::, 
0 

a... 

.., 
>-
1-

V) 

:;;::: 100 i l..o.J •• Cl 

'~ 
>-ex: 
a 

1,.. 

' ~ 
90 ' ! 

80 

0 

Consulting Engineers and Geologists 

COl·1PACTIOll TEST RESULTS 

MOISTURE - Percent of Dry Weight 

10 15 20 

'\ 

' 

F.M. FOX A ASSOCIATES. INC 
3412 SRYH MAY,'R DRIVE, N.E 

AL.BUOUEAOUE, NEW MEXICO 87107 
(50S) ~5-366\- FMFOX 

Zero Air Voids Curves t--,, 
' at 100~ Saturation r--

r--

/" 1--. ' \. " ' ' \ ~ 
'\ ' ' ' I ' ' I ' I\ ' \ ' f'\. 

' ' ' 
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......... '{ ] .,..- r--
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"""' -.6 u s: ........ ;: ...... 
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QJ 
0. :..--...; 
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f--
f--

Maximum Dry Density {pcf)~~--..!:1..=.2~8"--. 7,__ ________________ _ 

Optimum Moisture Content (%)_~1~0~-~0~---------------------------
Amount of Material Finer Than ~ZOO Sieve 41% 
Atterberg limits:· ll 28 PL ..,..1""'8~~-.... P ...... I.-----10 _______ _ 

Sample Description: very clayey SAND (SC) 
From: combined materials from test holes 1 and 2 
Ccxnpa c t ion Test P r_ocedu re : -~A.:.:S::...;T...:..M~D_-.:.1:::.:55:::.,7~...:..M'-=e'-"t.'-.!.ho~d~C~-----------

NDT£: 
NV indicates Ho Va 1 ue 
NP indicates Non Plastic 
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Test Depth 
Hole of 
No. Sample 

{fq 
1 1 
1 4 
1 8 

2 2 
2 6 
2 9 

3 1 

3 4 
Bulk Sample 

i,t~;,.! 

-l 0 c... 
flJ OJ 0 
0"' ~ CT ..... ro 
ro .. z 
.. 0 .. 
- "-J 0 ....... ,_... 

N ,_... 
N CO 

....... 1.0 
co co 
0'1 0 

Natural Natural Atter-
Dry Moisture berg 

Density Content Limits 
(~en {%~ LL PI 

109 9.2 29 14 
102 4.9 25 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.~ ... "' 
~ 

SUMMARY OF LABORATORY TEST DATA 

Sieve Analysis 
% Passing 

3/4" 1[2" 3/8 11 No.4 No.10 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 

-·-··- ,-----

Unconfined · 
Compressive 

Strength { psf) 

6236 

13251 

926 

633 

29000 

Job No: 0118980 

Date: 7/22/86 
Table: 1 Cont. 
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Hole Depth 
No. (ft} 

'. 1 4 

1 4 ,. 
! 

2 2 

Bulk Sample Combined 

---······-·. 

RESULTS OF PERMEABILITY TESTING 

Penneabil ity 
(ft/min) 

3.87 X 10-6 

· J,o ;e/o- r,;c/YA/.re-:: 
. -6 

5.90 X 10 _ 
'3, 0 vt/t? 0 r; c:/U(fcc, 

2.94 X 10-8 
/r Yo/ x ;a -&Jc"u!fe::c;; 

3.06 X 10-8 

/.56 x/(/ -8c-r"Yf~c 

Ty~e 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 

7. Burning 
2. Preconstruction 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
teration 

1. GENERAL. The Contractor shall perform all work in such a 
manner-a~-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. ~~;fQ~§IBY£I!Q~-§~BY§Y· 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. ~EQ!~f!!Q~_Qf_~~IgB_Bg~Q~B£;~. 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 
p u b~J i c w a 't e r s • 

6. WASTE 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 •..... !H!B!H~.Q. Air pollution 
project shall conform to all 
Municipal regulations. 

restrictions applicable to this 
Federal, State, County, and 

a. ~~~I-~Q~I~Qh· 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. Oust control shall be 
performed as the work p~oceeds and whenever a dust nuisance or 
hazard occursr 

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 Qe 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:--~nless--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 



1. General 
2. Definitions 

Section 2 
CLEARING AND GRUBBING 

INDEX 

3. Special Requirements-

4. Clearing 
5. Grubbing 
6. Disposal of 

Debris 

1. g~~gE~h· 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, oth-er pollutants. 

2. Q~fl~li!Q~§. For the purpose of this section, the terms used 
herein shall be defined as follows: 

2.1 Trees 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~~h 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-mi;cellaneous material determined by the Engineer. 

2.5 B~~~i~h shall be defined as garbage, clothing, cloth and 
paper. 

2.6 Qe.i~£1i£!l~e.l~-!1!!!!~E shall be defined as material not 
suitable for embankments or foundations. Materials containing 
debris, brush, roots, sod, or other perishable materials wilf not 
be considered as suitable. - Wet or oily materials will also not 
be considered as suitable. 

3. ~~£~I~~-~£Q~l~£~£~I~ 

3.1 ~~~!~~!i~~-~f __ £~i~!i~g-~~g~!~!i~~· In -perfor.ming the 
work under this section, the Contractor shall protect the 
existing vegetation to remain in place as specified in the 
Section, ENVIRONMENTAL PROTECTION. 

B-2-1 
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4. £b~!~~~~· Clearing shall consist 6f the _complete removal of 
all obstructions above the ground surface ;n accordance with the 
following: 

4.1 Embankment. 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 §~~~£~~~~~L __ BlEI~EL--f~~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 ~~£££~-~£~~~- 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-s~;~~~~;es~-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. QE~~§l~Q. Grubbing 
stumps, roots, buried 
matter. 

shall 
logs. 

consist of the removal of all 
boulders. and other objectionable 

5.1 ~~~!!!!.!5.1!~!!.i· The.entire area with;n the limits of the 
embankment, together with strips five (S) feet wide beyond and 
contiguous thereto, shall be thoroughly grubbed as required above 
in paragraph 5. 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 ~!~~~!~~~~-!~-~~-~~~~!~~£!~~--~~~~~-!hi~--£~~!~~£!· The 
entire area within the limits of all structures shall be 
thoroughly grubbed as required above-in paragraph 5. 

5. 3 £!!~!!!!~l~.!.:..~ie.~~e_.!._£·~_Q.i!£!!~2..:..!~-~~-£Q~:!!t~£!~~-Q_~_!:l!!£~~ 
Under t h i s Con tract • G r u b b i n g as spec i f i e d abo v_e i n par a graph 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 ~illi~g __ ~f--~~l~~· 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._Qs!!!H.~· 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 mate~ial 
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. 

2.1 ~~i!~~l~--~~!~~i!l~ 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 ~~~~i!~Ql~-~~!~£i~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 exce~s 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. f~~§§lf!f~!lQ~. All excavation shall be considered to fall 
within the "Commonh excavation classification. 

4.1 ~i~~~~~l_£f __ ~~!~~i~l~· Excavated materials which are 
suitable for us• in the embankment or other fills may be placed 
directly therein, or stockpiled for future use. All embankments 
and backfills shall be c~nstructed .of 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 fi11 
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-I 



.., 

., 

···-r-··-

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 
0 424 
0 1557 

D 1556 

0 2216 

D 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 Soil and Soil Aggregate 
In-Place by Nuclear Methods 

2. GENERAL. The work covered by this section shall consist of 
furni~hing- 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 their 
specifications. 

3.1 Embankment as used in these specifications is defined_as 
the earth fill portions of the pond structure, composed of the 
following: 

3.1.1 ~£~£g~~~£~~--~~~~~~~~~!--~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 ££~£~£!~g __ 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 hi~~~-~~2-~C~Q~~- The embankments shall be constructed 
to the lines, 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 Conduct of Work. 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 ~~~1-B~~~~- Haul roads shall be located and constructed 
as approved by the Owner. They shall be designed to maintain the 
i~tended traffic, to be free-draining, and shall be maintained in 
good condition throughout the contract period, unless otherwise 
directed by the Engineer. Dust control may be required. 

4.4 ~!~£~~ili~9_f[£~--~~g~i[~Q-~~£e~e!iQ~--~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 

B-4-2 



·--- ·-·· - ... " ·~ 

this material to its final position in the embankment. 

4.6 2~!li!~--~£~!~£l--~~~~ling __ ~~Q __ l~~!in9· 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 General. The origin of any fill material in no way 
determines-whe~;-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£~-~~~~~~~!i~n· 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 1 ayers of m·a t e ria 1 d i f fer in g subs tan t i a 1 1 y i n 
texture or gradation from surrounding material of the same class. 
Successive load~ of material shall be dumped at locations on the~ 
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 . 
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6.3 ~~!~ __ £f __ el~£~~~~!· 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~g. 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 port;on 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 sa 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 
·in 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 Fill Material. -------------shall be as uniform as 
fill materials. 

The moisture content after compaction 
practicable throughout any one layer of 

7.2 g~~li!~-~£~!~£!_~~~~!!~9-~~~--I~~!!~g. Samples of fill 
materials for quality cq.ntrol· 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 sha)l 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 fill before or after 
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compaction. 

7.2.1 Moisture Content Tests. Moisture content tests of 
samples shall be-p;rform;d--in-accordance with ASTM D 2216 or 0 
3017, Results of moisture content tests shall be compared to 
optimum 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~Q2£~!~ry ___ f~~Q~£!iQ~---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 be approved by the Engineer. The use of 
equipment causing rutting of the fill surface shall be 
discontinued. · 

8.1.1 E£~~~-!~~2~C~· 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-~pr~;d~-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 ASTH 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 ~ork 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. ~~£Q~~~£!£Q_~!~~- 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 directe4, 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 pric~s for 
excavation common and compacted fill or backfill. 

11.1 ~~~~li~g--~~~--!~~!i~9· 
principal type of material shall be 
Engineer or his representative. 

Sampling and testing of each 
the responsibility of the 

11.2 ~~i~!~~~~~~~~i!Y ___ Q~!~~~i~~!i~~· Tests for the 
determination of maximum density and optimum moisture shall be 
performed in accordance with the requirements of ASTM 0-1557. 
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!y_££~![£!• Density shall be controlled in the 
field in accordance with ASTM D-1556, or by approved nuclear 
devices in accordance with ASTM 0-2922 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, 1986 

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 
Consultants, ltd. 

. ,· 

Enclosed are copies of the laboratory report on soil samples taken from 
the bottom of Pond No. 1 on June 5, 1986. 

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, OS, 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. 

~~4--
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 Rd., 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 

8606051105 86060!j1110 
Lagoon No 1 Lagoon No 1 

Benzene <0.1 ug/g <0.1 Ug/g 
Toluene 0.2 ug/g 0.3 ug/g 

Xylenes 0.3 ug/g 0.5 ug/q 
Napthalene ND NO 
Acenaphthene ND 0.1 Ug/g 
Acenaphythylene NO 0. 7 ug/g 
Anthracene 0.1 Ug/g 2.3 ug/g 
Phenanathrene 0.1 ug/g 2.3 ug/g 
Fluoranthene ND ND 
Fluoren·e 0.3 ug/g o. 3 ug/g 
Pyrene ND NO 
Benzo(a)anthracene 3.9 ug/g NO 
Benzo(a)pyrene NO NO 
Benzo(blfluoranthene ND ND 
Benzo(g,h,ilperylene ND ND 
Benzo(j)fluoranthene ND ND 
Benzo(klfluoranthene ND ND 
Chrysene 5.5 ug/g ND 
Dibenzo(a,hlanthracene ND ND 
Dibenz(a,h)acridine ND ND 
Dibenz(a,j)acridine NO ND 
Dibenz(a,h)anthracene ND NO 
7H-Dibenzo(c,g)carbazole ND ND 
Dibenzo(a,e)pyrene ND ND 
Dibenzo(a,h)pyrene ND ND 
Dibenzo(a,i)pyrene ND ND 
Ideno(l,2,3-cdlpyrene NO NO 
3-Methylcholanthrene NO ND 

IJ. f' 

8606051115 8606051130 8606051135 
Lago.on No 1 Lagoon No 1 Lagoon No 1 

<0.1 ug/g <0.1 ug/g <0.1 uq/g 
0.3 uq/g 0.2 ug/g 0.2 ug/g 
-1 
0.6 ug/g 0.5 ug/g 1.2 ug/g 
4.7 ug/g 6.1 ug/g ND 

NO ND ND 
ND ND ND 

0.1 Ug/g ND ND 
0.1 ug/g ND ~ ND 

~ ND ND ND 
0.2 ug/g ND ND 

ND ND ND 
ND ND ND 
ND NO ND 
NO NO ND 
ND NO ND 
ND NO ND 
NO NO ND 
NO NO NO 
ND ND ND 
NO ND NO 
NO NO ND 
ND ND ND 
ND ND ND 
ND NO NO 
NO ND ND 
ND NO ND 
ND NO ND 
ND NO ND 



FROM: Assaigai Analytical Laboratories 
7300 Jefferson NE 
Albuquerque, NM 87109 

TO: Geoscience Consultants Ltd. 
500 Copper NW Suite j25 
Albuquerque, NM 87102 

DATE: 22 July 1986 
0927 

ANALYTE SAMPLE ID/ ANALYTICAL RESULTS 

8606051035 8606051040 
Lagoon No 1 Lagoon No 1 

Benzene <0.1 ug/g <0.1 ug/g 
'l'oluene 0.5 ug/g 0.3 ug/g 

Xylenes 0.6 ug/g 0.2 ug/g 
Napthalene l. B ppm ND 
Acenaphthene ND ND 
Acenaphythylene ND ND 
Anthracene ND ND 
Phenanathrene ND ND 
Fluoranthene ND ND 
Fluorene ND. ND. 
Pyrene ND ND 
Benzo(alanthracene ~ 4.7 ug/g 0.6 ug/g 
llenzo(a)pyrene ND ND 
Benzo(b)fluoranthene ND 3.3 ug/g 
Benzo(g,h,i,)perylene ND ND I 

Benzo(j)fluoranthene ND ND 
Benzo(klfluoranthene ND 2.2 ug/g 
Chrysene 6.6 ug/g O.B ug/g 
Oibenzo(a,h)anthracene ND NO 
Oibenz(a,h)acridine ND ND 
Dibenz(a,j)acridine ND ND 
Oibenz(a,h)anthracene ND ND 
7H-Dibenzo(c,g)carbazole ND ND 
Dibenzo(a,e)pyrene ND ND 
Dibenzo(a,h)pyrene ND ND 
Oibenzo(a,i)pyrene ND ND 
Ideno(1,2,3-cd)pyrene ND ND 
3-Methylcholanthrene NO ND 

'' • ..I 

f 
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 ug/g . 0.3 ug/g 

0.5 .uo;~/g 
ND · 
ND 
ND 
ND 

I 
0.4 ug/g 

\ 
0.5 ug/g 

0.1 ug/g NO 
ND I ND 
ND r ND 

0.1 ug/g ND 
ND 
ND 

0.1 ug/g ' ND 
I 

ND i ND 
ND; NO ND 
ND ND NO 

l. 3 ug/g 0.7 ug/g NO 
ND ND NO 
ND ND ND 
ND ND ND 
ND NO ND 
ND ND ND 

1. 9 ug/g 0.8 ug/g ND 
ND 
ND ·1· 

NO ND 
ND ND 

ND NO ND 
ND NO ND 
NO' NO NO 
ND ND NO 
ND ND ND 
NO ND ND 
ND NO ND 
ND ND ND 



1_. 

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 
I 

~· 8606051140 6606051145 860'6051150 
Lagoon No 1 Lagoon No 1 

I 

' 

Lagoon No 1 
' 

Benzene 0.2 ug/g <0.1 Ug/g 
Toluene 0.3 ug/g 0.2 ug/g 

<0.1 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 
Phenanathrene ND 0.5 ug/g 
Fluoranthene .. ND ND 

I NO 
! ND 

Fluorene ND ); l.B ug/g 1 0.1 ug/g 
Pyrene ND ND NO 
Benzo[a)anthracene ND ND I NO 
Benzo(a)pyrene ND ND NO 
Benzo(b)fluoranthene NO ND ND 
Benzo(g,h,i,)perylene ND NO ND 
Benzo(j)fluoranthene ND ND ND 
Benzo(klfluoranthene ND ND ' ND 
Chrysene ND ND ND 
Dibenzo(a,h)anthracene ND ND ND 
Dibenz(a,h)acridine ND ND ND 
Dibenz(a,j)acridine ND ND ND 
Dibenz(a,h)anthracene ND ND NO 
7H-Dibenzo(c,glcarbazole ND ND ND 
Dibenzo(a,e)pyrene ND ND 
Dibenzo(a,h)pyrene ND ND f! 

ND 
NO 

Dibenzo(a,i)pyrene ND ND NO 
Ideno(l,2,3-cd)pyrene ND NO ND 
3-Methylcholanthrene ND ND ND 

;t··.~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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