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Executive Summary 
 

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

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

Jamestown, New Mexico 87347.  The Gallup Refinery is a crude oil refinery currently owned and 

operated by Western Refining Southwest, Inc. (“Western”) and generally processes crude oil from the 

Four Corners area to produce gasoline, diesel fuels, jet fuels, kerosene, propane, butane, and 

residual fuel. 

On June 26, 2013, Western provided initial notification of the discovery of an apparent seep of 

hydrocarbons to the land surface to the New Mexico Oil Conservation Division (“NMOCD”) with copy 

to the New Mexico Environment Department Hazardous Waste Bureau (“NMED HWB”).  The area 

identified as the “Hydrocarbon Seep” is located on the western portion of the refinery to the west 

southwest of crude oil storage tank T-102.  This Interim Measures Report presents information on 

the initial spill response actions and subsequent interim measures that have been conducted to 

address the seep of hydrocarbons discovered to the west of tank T-102.  The interim measures 

conducted to-date include: (1) source identification, (2) source control measures, and (3) 

characterization of groundwater impacts. 

Source identification included such activities as: 14 soil excavations, distillation analyses of two 

hydrocarbon samples, laboratory analysis of groundwater samples and one product sample, dye 

tracer tests on the process sewer system, and completion of soil borings as temporary well 

completions using a hand auger and hollow-stem drilling rig.  A hole was identified in the refinery’s 

wastewater pipeline (Solid Waste Management Unit No. 12 – Wastewater Collection System) near 

the bundle cleaning pad.  A leaking transmix transfer line was also identified in this area.  An 

additional source is likely present further to the south near the main truck loading racks and 

evaluation of this area is on-going. 

Source control has focused on recovery of separate-phase hydrocarbon (SPH) and groundwater from 

six temporary sumps, which were installed in the soil excavations, and recovery of primarily SPH from 

individual monitoring wells.  From June 26, 2013 through June 30, 2015, 5,364 gallons of SPH and 

456,356 gallons of groundwater have been recovered. 
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Characterization of the impacts to groundwater is an on-going activity to help ensure the interim 

measures are implemented on a timely basis to minimize any additional impacts to currently 

unaffected groundwater.  There have been four field events conducted in a phased approach from 

July 2013 to November 2014.  This included the installation of 44 permanent monitoring wells 

(MKTF1 through MKTF-44) and an additional 14 temporary wells, which were plugged after 

groundwater samples were collected for chemical analysis.  A groundwater sampling program was 

initiated in March 2014 to include quarterly sample collection at all new wells for a period of one 

year with samples analyzed for volatile organic compounds (VOCs), semi-volatile compounds 

(SVOCs), total petroleum hydrocarbons (TPH) including gasoline range organics (GRO), diesel range 

organics (DRO), and motor oil range organics (MRO), total metals, dissolved metals, and major 

cations and anions. 

Interim measures are on-going to recover SPH and identify any additional potential sources.  

Evaluations of the feasibility of recovery of SPH and impacted groundwater are underway to support 

future remedy selection. 
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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 I-40 in McKinley County.  The physical address is I-40, Exit #39 

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

the refinery location and the regional vicinity. 

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

Southwest, Inc. (“Western”), 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. 

On June 26, 2013, Western provided initial notification of the discovery of an apparent seep of 

hydrocarbons to the land surface to the NMOCD with copy to the NMED HWB.  The area identified as 

the “Hydrocarbon Seep” is located approximately 280 feet west southwest of crude oil storage tank 

T-102.  The seep location is identified on Figure 2.  Subsequent to the discovery of the hydrocarbon 

seep, Western implemented initial spill response actions.  The initial spill response actions and 

subsequent interim measures are described in Section 2.  Section 3 explains the planned future 

interim measures. 
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Section 2  
Interim Measures 

 

This section presents information on the initial spill response actions and subsequent interim 

measures that have been conducted to address the seep of hydrocarbons discovered in June 2013 

to the west of tank T-102.  These activities focused on: (1) source identification, (2) source control 

measures, and (3) characterization of groundwater impacts. 

Source Identification  

Initial efforts to identify the source of the hydrocarbons included the following actions: 

1. Completion of 14 soil excavations with a backhoe; 

2. Distillation analyses of two hydrocarbon samples collected near the seep (Seep 1 and 

Seep 2); 

3. Dye tracer tests on the process sewer system; 

4. Completion of five hand-auger borings (HA-1 through HA-5) to the west and northwest of 

the seep location with temporary well completions; 

5. Installation of 22 soil borings with temporary well completions to the southeast of the 

seep location; and  

6. Collection and laboratory analysis of one product sample and six groundwater samples 

from temporary well completions. 

Fourteen soil excavations were completed in the area of the seep to help identify the presence of 

hydrocarbons in the shallow subsurface as shown on Figure 2.  The excavations confirmed the 

presence of hydrocarbons throughout the immediate area of the seep and to the east and south of 

the seep.  As discussed further below, six of the excavations were found to have sufficient 

hydrocarbons to warrant completion as temporary recovery sumps.  The excavated soils were 

characterized and disposed off-site at an approved disposal facility. 

The results of two distillation analyses of hydrocarbon samples obtained from the seep are plotted 

on the enclosed graph (Figure 3) and the laboratory reports are also provided in Appendix D.  The 

graph indicates that the hydrocarbon recovered at the location of the seep (identified on the graph 

as Seep Sample 1 and Seep Sample 2 and in the lab report as underground petroleum sample 
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deposit #1 and #2) has a mixture of gasoline through light gas-oil range hydrocarbons, with a 

majority of the sample consisting of diesel range hydrocarbons.  The distillation analysis of a crude 

sample collected from Tank T-101 in November 2011 is also plotted on Figure 3 and there is a clear 

distinction between the material found at the seep location and the crude oil processed at the 

refinery.  The distillation results eliminate Tanks T-101 and T-102 (crude oil storage tanks) as a 

source of the release. 

Two initial dye tests were conducted in the process sewer system in July and August 2013.  A dye 

was introduced into the sewer due east of the seep location near the bundle cleaning pad and a 

second dye was placed in the sewer to the southeast of the marketing tanks at the main truck 

loading rack.  In both instances, it took approximately eight days for the dye to be detected in the 

area of the seep.  The dyes initially were not identified in the soil borings/temporary wells located 

further south, but only in the area where the seep was originally identified.  During a later fluid 

gauging event on August 14th, dye was observed in SB-1 and SB-16.  The presence of dye in 

groundwater in the area of the seep indicated a likely release from the sewer system and a possible 

preferential migration pathway to this area. 

Two additional dye tests were conducted in the process sewer system with a yellow/green dye 

introduced into the sewer at the transmix unloading area (a short distance northwest of the main 

truck loading racks) on September 23, 2013 and a red dye introduced at the lab sinks on September 

24, 2013.  A subsequent fluid level gauging event was conducted at the temporary monitoring wells 

on September 26, 2013 (Table 1).  The red dye was identified in five of the temporary wells (SB01, 

SB02, SB16, SB17, and SB22), all of which are located just south of the road that runs east-west 

along the north side of the marketing tanks.  The green/yellow dye appeared to be present in nine 

wells (SB04, SB05, SB06, SB08, SB10, SB11, SB19, SB20, and SB21), which are all located further 

south.  Although the dye tests were not conclusive, the separate patterns of the two dyes suggest the 

possibility of two separate release points from the sewer lines.  The red dye appears to have exited 

the sewer line from a hole identified near the bundle cleaning pad (see discussion below).  The 

source location of the yellow/green dye is not currently known. 

The enclosed map (Figure 2) shows the locations of the five hand auger locations and 22 soil 

borings, which were completed as temporary monitoring wells to allow gauging of fluid levels and 

collection of groundwater samples for analysis.  The boring logs are provided in Appendix A.  As many 

of the borings/temporary wells indicate the presence of SPH, groundwater samples were only 

collected for analysis from HA1, HA2, HA3, HA4, SB-18, and SB-19.  The groundwater samples were 
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analyzed for total petroleum hydrocarbons (TPH) (gasoline range, diesel range, and oil range) by EPA 

method 8015D.  The results are summarized in Table 2.  Gasoline range and diesel range organics 

were detected in all groundwater samples, with gasoline range being the dominant fraction in three 

of the four hand auger locations.  The fourth hand auger location (HA-4) shows equal concentrations 

of gasoline range and diesel range organics, as does SB-18.  A higher concentration of diesel range 

organics as compared to gasoline range organics was detected in SB-19. 

Based on the results of the dye tests and the location of the observed hydrocarbon impacts, Western 

investigated the sewer lines to the east.  A camera survey was conducted on multiple segments of 

the sewer line in the western portion of the refinery on August 27 and 28, 2013.  Based on this 

visual inspection, a hole in the sewer line was identified approximately 20 feet south of the sewer 

box on the west side of the bundle cleaning pad.  The location of the identified release point in the 

sewer line is shown on Figure 2. 

On August 19, 2013 an operator walking the aboveground pipeline rack looking for possible leaks 

observed hydrocarbon on the land surface in the secondary containment east of tank T-3.  The 

location of the leak, which is just west of the above ground pipeline rack that runs north to south 

along the east side of the marketing tank farm, is shown on Figure 2.  Once the release was 

discovered a small earthen berm was built approximately 10 ft to the west of the release, which held 

approximately 1.5 barrels of hydrocarbon.  A sandpiper was then set up in the bermed area that 

pumped the hydrocarbon to the process sewer.  Operations were then able to isolate the 

underground pipeline that was leaking.  It was identified as a transmix/slop 6 to 8 inch line that is 

only used during the unloading of transmix trucks at the truck rack, thus it would only have been an 

intermittent source.  Trucks are unloaded at the rack and this line transports the transmix/slop to 

T-231.  The line was taken out of service, cleaned and blanked off.  The line was replaced with an 

aboveground pipeline.  

Based on the initial source identification efforts, two potential sources were identified that could 

have resulted in the discharge of petroleum hydrocarbons at the land surface, as discovered on June 

26, 2013.  The hole in the sewer line on the west side of the bundle cleaning pad and the leak in the 

transmix/slop oil transfer line are within approximately 70 feet of each other and are hydraulically 

up-gradient of the seep area.  Dye tests confirm the potential for materials released from the hole in 

the sewer line near the bundle cleaning pad to migrate to the area of the seep.  Subsequent 

chemical analyses of groundwater samples collected from wells further to the west for VOCs by EPA 
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method 8260 revealed the presence of chlorinated solvents, which would not have been sourced 

from the transmix line.   

As additional wells were installed to characterize the extent of the impacted groundwater, which is 

discussed below, the impacts were found to extend further to the south.  The distribution of the 

constituents in groundwater confirmed the dye tests, which indicated an additional potential source 

to the south of the hole in the sewer line that was identified near the Bundle Cleaning Pad.  The 

distribution of impacts to groundwater indicates an additional source at or near the main truck 

loading racks. 

Source Control Measures 

Six of the fourteen soil excavations completed near the hydrocarbon seep were initially left open to 

facilitate recovery of hydrocarbons and groundwater.  Subsequently, a six-inch PVC screen was 

placed into each of these six excavations and they were backfilled with coarse gravel to create 

temporary sumps to allow for safe, continued recovery of liquids.  These locations are designated as 

S-1 through S-6 and are shown on Figure 2.  The groundwater and any hydrocarbons that enter the 

sumps are removed with a vacuum truck and placed into the wastewater treatment system up-steam 

of the API Separator.  The volume of total liquids (groundwater and hydrocarbons) recovered from 

June 26, 2013 through June 12, 2015 is estimated to be 461,699 gallons (Table 3).  The volume of 

hydrocarbon recovered during this same time period is estimated at 5,343 gallons.  The initial 

material recovered was estimated to be 50% water and 50% hydrocarbon; however, the percentage 

of hydrocarbon reduced significantly over the first couple of weeks and has declined to less than 1%. 

Beginning in August 2014, product recovery from individual monitoring wells was initiated.  This 

involved recovery of total fluids (water and hydrocarbon) without accurate measurements from 

individual wells.  Later the recovery process was modified to more accurately record recovery of 

product from the individual wells.  Through June 30, 2015, 21 gallons of SPH has been recovered.  

The individual well recovery volumes are provided in Table 4. 

As discussed above, a camera survey indicated a potential hole in the wastewater collection pipeline 

approximately 20 feet south of a surface drain located just west of the bundle cleaning pad (Figure 

2).  The wastewater pipeline was excavated and the source of the release was confirmed to be the 

wastewater pipeline (see enclosed photos of excavated section of steel pipeline in Appendix B).  The 

wastewater collection pipeline upstream of the corroded portion of the pipeline was plugged off at 

the sewer box located west of the I/E shop on October 28, 2013 to facilitate replacement of the 
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corroded section.  Additional excavation of the wastewater pipeline was extended approximately 140 

feet south of the Bundle Cleaning Pad.  The overall excavation was approximately 180 feet long, 20 

feet wide and up to 12 feet deep and is depicted in Figure 4.  The corroded section of pipeline was 

replaced and the impacted soils, which were characterized as non-hazardous, were disposed off-site.  

Two new permanent monitoring wells (MKTF-20 and MKTF-21) were installed in the backfill 

materials that were placed along the new section of the wastewater pipeline. 

Soil samples were collected from the bottom of the excavation near the bundle cleaning pad and 

waste characterization samples of all excavated materials were collected and sent to Hall 

Environmental Laboratories for analysis.  A total volume of 278 cubic yards of non-hazardous soil 

was disposed off-site at the Gandy Marley, Inc. landfill in Chavez County, New Mexico. 

The associated laboratory analytical reports are enclosed in Appendix D and are listed below. 

Lab report #1306C03 -  waste characterization soil sample of material excavated for sump 

installation west of Tank 101 and 102 

Lab report #1307524 – waste characterization soil sample of material excavated for sump 

installation west of Tank 101 and 102 

Lab report #1309D69 - waste characterization soil sample of material excavated for sump 

installation west of Tank 101 and 102 

Lab report #1311343  - four soil samples that were collected from the intersection of the 

sidewall and floors on all four sides of the excavation to the west of the bundle cleaning pad 

Lab report #1311380 - waste characterization soil sample from materials excavated near 

bundle pad 

Lab report #1406C66 – twelve waste characterization soil samples collected from materials 

excavated near bundle pad 

Characterization of Impacted Groundwater  

To determine what additional interim measures could be necessary to control the impacts to 

groundwater, Western installed temporary and permanent monitoring wells to characterize the 

groundwater impacts.  This began with the installation of five hand-augered soil borings (HA1 

through HA5) in July 2013, which were completed as temporary wells.  Also in July 2013, 22 soil 

borings (SB01 – SB22) were completed with a drilling rig and temporary well completions were 

installed in each.  An initial round of groundwater samples were collected from four of the five HA 
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locations (HA5 was destroyed shortly after installation) on July 17, 2013 and soil borings SB-18 and 

SB-19 on July 25, 2013.  Many of the SB temporary wells contained SPH and thus water samples 

were not collected for analysis.  The water samples were analyzed for TPH to obtain an initial 

characterization of the nature of the hydrocarbons observed throughout the area.  The results are 

included in Table 2 and are discussed above as part of the source identification. 

A number of the temporary wells were drilled in locations making them subject to damage due to 

normal refinery operations in this area.  The temporary wells were reviewed to select wells to be 

plugged vs. recompleted as permanent monitoring wells based on location relative to plant 

operations, thickness of transmissive sediments (e.g., sand vs. silty clay), measured thickness of 

SPH, and position of surrounding wells.  Ten of the 22 SB temporary wells (SB02, SB04, SB05, 

SB07, SB09, SB12, SB14, SB15, SB18, and SB21) were plugged and two of the four hand-auger 

borings (HA2 and HA4) were plugged in November 2013.  Prior to plugging these temporary wells, 

groundwater samples were collected on October 28, 2013 at SB07, SB12, SB14, and SB15 and 

analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and TPH.  The remaining 12 

temporary wells were recompleted as permanent monitoring wells and two of the hand-auger 

locations were completed as permanent monitoring wells (MKTF-01/HA1, MKTF-02/HA3, MKTF-

03/SB01, MKTF-04/SB03, MKTF-05/SB06, MKTF-06/SB08, MKTF-07/SB10, MKTF-08/SB11, 

MKTF-09/SB13, MKTF-10/SB16, MKTF-11/SB17, MKTF-12/SB19, MKTF-13/SB20, and MKTF-

14/SB22).  The permanent wells were designated as “MKTF” wells due to the initial concentration of 

wells in the area of the Marketing Tank Farm.  The well survey information is provided in Appendix C. 

Also during the November 2013 field campaign, 13 additional temporary wells (SB23 – SB35) were 

drilled to further define the lateral extent of the impacted groundwater.  Due to their location and 

concerns over the potential for damage to the wells, four of the wells (MKTF-15/SB31, 

MKTF16/SB32, MKTF17/SB33, and MKTF18/SB34) were completed as permanent flush-mount 

wells in November 2013.  Temporary wells SB23, SB24, SB25, SB26, SB27, SB28, and SB29 were 

drilled down-gradient of the previously installed wells.  Wells SB30 and SB31 were drilled cross-

gradient to the north.  Well SB32 was drilled immediately down-gradient of the leaking sewer line.  

Well SB33 was drilled south of the main body of the plume and immediately down-gradient of the 

additive tank farm.  Well SB34 was drilled down-gradient and to the south of the section of the sewer 

line that was replaced and also immediately adjacent to the Transmix/Slop Oil Loading Rack.  Well 

SB35 was drilled down-gradient of the additive tank farm and main truck loading racks.  

Groundwater samples were collected from all 13 new wells in November 2013 and analyzed for 
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BTEX, TPH, and methyl tert butyl ether (MTBE).  The analytical results for groundwater samples 

collected in October and November 2013 are summarized in Table 2 and the analytical reports are 

provided in Appendix D.  The well locations are shown on Figure 2, with their temporary (SB) well 

designation numbers. 

The next field event occurred in March and April 2014.  Previously installed temporary wells SB23, 

SB25, SB26, SB28, SB29, SB30, and SB35 were completed as permanent monitoring wells 

MKTF19/SB35, MKTF22/SB23, MKTF23/SB25, MKTF24/SB26, MKTF25/SB28, MKTF26/SB29, 

and MKTF27/SB30.  Temporary wells SB24 and SB27 were plugged after groundwater samples 

were collected and analyzed for VOCs, SVOCs, TPH, dissolved and total metals, and major cations 

and anions.  Seven new permanent monitoring wells (MKTF-28, MKTF-29, MKTF-30, MKTF-31, 

MKTF-32, MKTF-33, and MKTF-34) were installed primarily in down-gradient locations.  Groundwater 

samples were collected in April 2014 from all MKTF wells that did not contain SPH (MKTF-01 through 

MKTF-34, excluding MKTF-01, MKTF-03, MKTF-05, MKTF-06, MKTF-07, MKTF-08, MKTF-12, MKTF-

13, MKTF-14, and MKTF-23) and MKTF-28, which was dry.  This groundwater sampling event 

initiated quarterly groundwater sampling for the MKTF wells.  The water samples were analyzed for 

TPH, VOCs, and SVOCs and the results for detected constituents are summarized in Table 2. 

Quarterly groundwater samples were collected from the existing MKTF wells in June 2014 (second 

Quarter event) and September 2014 (third Quarter event).  The samples were analyzed for VOCs, 

SVOCs, TPH, dissolved metals, total metals, and major cations and anions.  The results are included 

in Table 2 and laboratory analytical reports provided in Appendix D. 

The last major field event was conducted in November 2014 with the installation of 10 permanent 

monitoring wells (MKTF-35 through MKTF-44).  Two wells (MKTF-35 and MKTF-36) were installed 

near the main truck loading racks to evaluate this area as a potential source.  Three wells (MKTF-37 

through MKTF-39) were installed in anticipated up-gradient locations to the east of the main truck 

loading racks and east of the area where recent repairs were completed on the wastewater pipeline.  

Five additional wells (MKTF-40 through MKTF-44) were installed west of the main truck loading racks 

to delineate the down-gradient extent of the plume.  During the work near the main truck loading 

racks, an existing monitoring well was identified at the far western edge of the asphalt apron at the 

loading rack and it was designated as MKTF-45.  Groundwater samples were collected for analysis at 

all of the 10 new wells except MKTF-40, which did not contain sufficient volume of water to support 

sample collection.  The third quarter 2014 groundwater samples were also collected during the 
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month of November and the analytical results for detected constituents included in Table 2.  The 

laboratory analytical reports are included in Appendix D. 

Quarterly groundwater samples were collected from MKTF wells in March 2015 (first 2015 Quarter 

event) and June 2015 (second 2015 Quarter event).  The samples were analyzed for VOCs, SVOCs, 

TPH, dissolved metals, total metals, and major cations and anions.  The results for detected 

constituents are included in Table 2 and laboratory analytical reports provided in Appendix D.  Not all 

analytical results were available for the June 2015 sampling event at the time this report was due; 

however, all available results are included. 

Potentiometric surface maps for April 2014 (Figure 5) and March 2015 (Figure 6) indicate the 

shallow groundwater flow direction mirrors the surface topography.  The predominant flow direction 

is to the west-northwest.  There is a southwesterly flow direction away from the area of the main 

truck loading racks that transitions back to the northwest as you move off the topographic high 

present near the main truck loading racks and additive tank farm. 

Three geologic cross sections were prepared (A-A’, B-B’ and C-C’) and are presented on Figures 7, 8, 

and 9.  The presence of a clayey sand/sandy clay interval is present in many of the borings and 

appears to provide a potential pathway for contaminant migration.  Based on well development and 

sampling efforts, many of the wells do not produce significant volumes of water with the exception of 

wells located near the sanitary lagoon. 

A series of maps (Figures 10 through 15) depicting the extent of dissolved-phase impacts for some 

of the more prevalent constituents (benzene, 1,1-dichloroethane, dissolved iron, MTBE, 

naphthalene, and 1,2,4-trimethylbenzene) are included.  Figure 16 shows the thickness of SPH as 

measured in March 2015.  The groundwater data collected to-date in the general area of the 

hydrocarbon seep indicates the presence of petroleum hydrocarbons extending from the leaking 

sewer line (identified near the bundle cleaning pad) down-gradient to the west to near wastewater 

tanks T-27 and T-28.  A second source of petroleum hydrocarbons and MTBE appears to be located 

at or near the main truck loading racks.  Chlorinated solvents are also present in shallow 

groundwater and extend from the leaking sewer line near the bundle cleaning pad down-gradient 

primarily towards evaporation ponds #3, #4, and #5. 
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Section 3  
Future Interim Measures 

 

Western plans to continue recovery at the six temporary sump locations.  As the percentage of 

hydrocarbon has declined to less than one percent of the total fluid volume recovered, future efforts 

may be focused on recovery of the floating SPH layer and not total fluids recovery from the sumps. 

Recovery efforts from individual monitoring wells that consistently contain SPH will also be 

continued.  The recovery efforts at the individual wells are being performed to gather information on 

the ability of the individual wells to recover SPH in addition to pursuing the overall goal of product 

recovery.  This information may be used to evaluate other potential interim measures. 

Western continues to evaluate other potential sources in the area that could be contributing to 

groundwater impacts.  The area near the main truck loading racks has been identified as a potential 

source and efforts are on-going to identify the actual release point. 
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

07/11/13 6920.67 0.7970 ND 6.60 0.00 6914.07
07/12/13 6920.67 0.7970 ND 6.60 0.00 6914.07
07/17/13 6920.67 0.7970 ND 6.80 0.00 6913.87
08/14/13 6920.67 0.7970 ND 9.19 0.00 6911.48
09/25/13 6920.67 0.7970 5.44 6.36 0.92 6915.04
11/20/13 6920.67 0.7970 ND 6.64 0.00 6914.03
01/13/14 6920.67 0.7970 7.90 8.34 0.44 6912.68
02/12/14 6920.67 0.7970 6.73 6.74 0.01 6913.94
03/11/14 6920.67 0.7970 6.10 6.38 0.28 6914.51
04/08/14 6920.67 0.7970 7.05 7.25 0.20 6913.58
09/15/14 6920.67 0.7970 6.94 6.98 0.04 6913.72
03/11/15 6920.67 0.7970 ND 5.85 0.00 6914.82
06/09/15 6920.67 0.7970 ND 7.15 0.00 6913.52
07/12/13 NS 0.7970 ND 5.51 0.00 NA
07/17/13 NS 0.7970 ND 5.82 0.00 NA
08/14/13 NS 0.7970 ND 5.31 0.00 NA
09/25/13 NS 0.7970 ND 4.80 0.00 NA Clear - slight odor detected

Plugged Nov. 2013
07/12/13 6917.45 0.7970 ND 6.40 0.00 6911.05
07/17/13 6917.45 0.7970 ND 6.68 0.00 6910.77
08/14/13 6917.45 0.7970 ND 4.28 0.00 6913.17

09/25/13 6917.45 0.7970 ND 4.01 0.00 6913.44 Clear - slight odor detected

11/20/13 6917.45 0.7970 ND 8.40 0.00 6909.05
01/13/14 6917.45 0.7970 ND 7.49 0.00 6909.96
02/12/14 6917.45 0.7970 ND 7.48 0.00 6909.97
03/11/14 6917.45 0.7970 ND 7.03 0.00 6910.42
04/08/14 6917.45 0.7970 ND 7.75 0.00 6909.70
09/15/14 6917.45 0.7970 ND 8.41 0.00 6909.04
03/11/15 6917.45 0.7970 ND 6.88 0.00 6910.57
06/09/15 6917.45 0.7970 ND 7.55 0.00 6909.90
07/12/13 NS 0.7970 ND 6.41 0.00 NA
07/17/13 NS 0.7970 ND 6.78 0.00 NA
08/14/13 NS 0.7970 ND 4.94 0.00 NA
09/26/13 NS 0.7970 ND 4.50 0.00 NA Clear - slight odor detected 

Plugged Nov. 2013
07/12/13 NS 0.7970 ND 5.50 0.00 NA

destroyed after installation

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

MKTF-01

MKTF-02 HA3

Well ID

NA

Date
Soil 

Boring 
ID

HA2

HA4

HA5

Comments

HA1

NA

NA



2

Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

07/17/13 6931.31 0.7970 11.50 16.74 5.24 6918.75
07/25/13 6931.31 0.7970 10.85 16.55 5.70 6919.30

08/14/13 6931.31 0.7970 9.88 9.91 0.03 6921.42
Has reddish tint - trace of 

dye?

09/26/13 6931.31 0.7970 9.51 15.19 5.68 6920.65 Red - dye - odor
11/20/13 6931.31 0.7970 7.11 10.39 3.28 6923.53
01/13/14 6931.31 0.7970 8.10 9.40 1.30 6922.95
02/13/14 6931.31 0.7970 ND 8.33 0.00 6922.98
03/11/14 6931.31 0.7970 8.15 9.07 0.92 6922.97
04/08/14 6931.31 0.7970 8.59 9.21 0.62 6922.59
09/15/14 6931.31 0.7970 9.06 9.16 0.10 6922.23
03/17/15 6931.31 0.7970 8.46 9.26 0.80 6922.69
06/04/15 6931.31 0.7970 8.70 9.32 0.62 6922.48
07/17/13 227.85 0.7970 10.26 10.58 0.32 NA
07/25/13 227.85 0.7970 9.68 9.97 0.29 NA
08/14/13 227.85 0.7970 8.74 9.12 0.38 NA

09/26/13 227.85 0.7970 8.25 8.45 0.20 NA red/orange tint - traces of dye

Plugged Nov. 2013
07/17/13 6933.57 0.7970 ND 11.40 0.00 6922.17
07/25/13 6933.57 0.7970 ND 12.84 0.00 6920.73
08/14/13 6933.57 0.7970 ND 12.01 0.00 6921.56
09/26/13 6933.57 0.7970 ND 11.49 0.00 6922.08 Clear - slight odor
11/20/13 6933.57 0.7970 ND 9.55 0.00 6924.02
01/15/14 6933.57 0.7970 ND 10.28 0.00 6923.29
02/13/14 6933.57 0.7970 ND 10.68 0.00 6922.89
03/11/14 6933.57 0.7970 ND 10.20 0.00 6923.37
04/11/14 6933.57 0.7970 ND 10.57 0.00 6923.00
09/15/14 6933.57 0.7970 ND 11.09 0.00 6922.48
03/16/15 6933.57 0.7970 ND 10.25 0.00 6923.32
06/04/15 6933.57 0.7970 ND 11.00 0.00 6922.57
07/17/13 232.24 0.7970 ND 13.62 0.00 NA
07/25/13 232.24 0.7970 ND 12.98 0.00 NA
08/14/13 232.24 0.7970 ND 12.19 0.00 NA

09/26/13 232.24 0.7970 11.72 11.79 0.07 NA Dark w/traces of yw-grn dye

Plugged Nov. 2013
07/17/13 234.52 0.7970 14.92 15.95 1.03 NA
07/25/13 234.52 0.7970 14.48 15.40 0.92 NA
08/14/13 234.52 0.7970 13.66 13.75 0.09 NA

09/26/13 234.52 0.7970 13.20 14.25 1.05 NA Dark w/traces of yw-grn dye

Plugged Nov. 2013

MKTF-03 SB01

SB03

NA

NA

NA SB02

SB04

SB05

MKTF-04



3

Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

07/22/13 6942.22 0.7970 14.10 14.11 0.01 6928.12
07/25/13 6942.22 0.7970 14.00 14.01 0.01 6928.22
08/14/13 6942.22 0.7970 ND 13.07 0.00 6929.15

09/26/13 6942.22 0.7970 12.19 12.40 0.21 6929.99 Dark w/traces of yw-grn dye

11/20/13 6942.22 0.7970 14.41 14.43 0.02 6927.81
01/15/14 6942.22 0.7970 15.04 15.10 0.06 6927.17
02/13/14 6942.22 0.7970 15.33 15.37 0.04 6926.88
03/11/14 6942.22 0.7970 ND 15.23 0.00 6926.99
04/10/14 6942.22 0.7970 15.50 15.55 0.05 6926.71
09/15/14 6942.22 0.7970 15.30 15.66 0.36 6926.85
03/16/15 6942.22 0.7970 15.72 16.08 0.36 6926.43
06/04/15 6942.22 0.7970 15.77 16.40 0.63 6926.32
07/22/13 NS 0.7970 14.84 14.85 0.01 NA
07/25/13 NS 0.7970 14.78 14.79 0.01 NA
08/14/13 NS 0.7970 ND 13.49 0.00 NA
09/26/13 NS 0.7970 ND 12.64 0.00 NA

Plugged Nov. 2013
07/22/13 6946.81 0.7970 17.88 19.74 1.86 6928.55
07/25/13 6946.81 0.7970 17.80 19.68 1.88 6928.63
08/14/13 6946.81 0.7970 16.65 18.80 2.15 6929.72

09/26/13 6946.81 0.7970 15.96 18.25 2.29 6930.39 Dark w/traces of yw-grn dye

11/20/13 6946.81 0.7970 17.72 17.76 0.04 6929.08
01/13/14 6946.81 0.7970 18.14 18.31 0.17 6928.64
02/13/14 6946.81 0.7970 18.34 18.77 0.43 6928.38
03/11/14 6946.81 0.7970 18.20 18.95 0.75 6928.46
04/08/14 6946.81 0.7970 18.53 19.50 0.97 6928.08
09/15/14 6946.81 0.7970 18.15 18.90 0.75 6928.51
03/16/15 6946.81 0.7970 18.24 19.94 1.70 6928.22
06/04/15 6946.81 0.7970 18.56 19.40 0.84 6928.08
07/22/13 240.69 0.7970 16.64 16.65 0.01 NA
07/25/13 240.69 0.7970 ND 16.65 0.00 NA
08/14/13 240.69 0.7970 ND 14.83 0.00 NA
09/26/13 240.69 0.7970 NM NM NA NA

Plugged Nov. 2013

MKTF-05

SB09

SB06

SB08

NA

NA

MKTF-06

SB07
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

07/22/13 6947.18 0.7970 ND 8.29 0.00 6938.89
07/25/13 6947.18 0.7970 ND 7.74 0.00 6939.44
08/14/13 6947.18 0.7970 7.57 9.14 1.57 6939.29

09/26/13 6947.18 0.7970 7.35 7.85 0.50 6939.73 Dark w/traces of yw-grn dye

11/20/13 6947.18 0.7970 12.89 13.09 0.20 6934.25
01/13/14 6947.18 0.7970 11.91 13.01 1.10 6935.05
02/13/14 6947.18 0.7970 11.88 13.00 1.12 6935.07
03/11/14 6947.18 0.7970 11.70 12.85 1.15 6935.25
04/08/14 6947.18 0.7970 11.90 13.18 1.28 6935.02
09/15/14 6947.18 0.7970 12.00 13.60 1.60 6934.86
03/16/15 6947.18 0.7970 13.10 14.23 1.13 6933.85
06/04/15 6947.18 0.7970 12.95 14.60 1.65 6933.90
07/22/13 6947.09 0.7970 ND DRY 0.00 NA
07/25/13 6947.09 0.7970 NM NM NA NA
08/14/13 6947.09 0.7970 14.06 14.08 0.02 6933.03

09/26/13 6947.09 0.7970 13.23 13.45 0.22 6933.82 Dark w/traces of yw-grn dye

11/20/13 6947.09 0.7970 14.10 14.18 0.08 6932.97
01/13/14 6947.09 0.7970 14.20 14.62 0.42 6932.80
02/13/14 6947.09 0.7970 14.25 14.69 0.44 6932.75
03/11/14 6947.09 0.7970 14.21 14.65 0.44 6932.79
04/08/14 6947.09 0.7970 14.44 15.07 0.63 6932.52
09/15/14 6947.09 0.7970 14.36 15.05 0.69 6932.59
03/16/15 6947.09 0.7970 14.25 14.50 0.25 6932.79
06/04/15 6947.09 0.7970 14.35 14.91 0.56 6932.63
07/22/13 NS 0.7970 14.13 14.14 0.01 NA
07/25/13 NS 0.7970 ND 14.18 0.00 NA
08/14/13 NS 0.7970 ND 14.72 0.00 NA
09/26/13 NS 0.7970 ND 13.15 0.00 NA

Plugged Nov. 2013
07/22/13 6946.50 0.7970 ND 15.21 0.00 6931.29
07/25/13 6946.50 0.7970 ND 15.03 0.00 6931.47
08/14/13 6946.50 0.7970 ND 14.75 0.00 6931.75
09/26/13 6946.50 0.7970 ND 13.65 0.00 6932.85
11/20/13 6946.50 0.7970 14.72 14.73 0.01 6931.78
01/13/14 6946.50 0.7970 ND 14.78 0.00 6931.72
02/13/14 6946.50 0.7970 ND 14.82 0.00 6931.68
03/11/14 6946.50 0.7970 ND 14.80 0.00 6931.70
04/14/14 6946.50 0.7970 ND 15.02 0.00 6931.48
09/15/14 6946.50 0.7970 ND 14.89 0.00 6931.61
03/16/15 6946.50 0.7970 ND 14.48 0.00 6932.02
06/04/15 6946.50 0.7970 ND 14.68 0.00 6931.82

SB11

MKTF-09 SB13

SB10

NA

MKTF-07

MKTF-08

SB12
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

07/25/13 240.79 0.7970 ND 16.09 0.00 NA
08/14/13 240.79 0.7970 ND 15.70 0.00 NA
09/26/13 240.79 0.7970 ND 15.25 0.00 NA

Plugged Nov. 2013
07/25/13 239.04 0.7970 ND 19.46 0.00 NA
08/14/13 239.04 0.7970 ND 18.54 0.00 NA
09/26/13 239.04 0.7970 ND 17.83 0.00 NA

Plugged Nov. 2013
07/25/13 6937.16 0.7970 11.04 14.20 3.16 6925.48

08/14/13 6937.16 0.7970 10.76 11.36 0.60 6926.28 Has reddish tint - trace of 
dye?

09/26/13 6937.16 0.7970 10.34 10.69 0.35 6926.75 orange w/red tint - traces 
of dye

11/20/13 6937.16 0.7970 ND 8.52 0.00 6928.64
01/13/14 6937.16 0.7970 ND 8.75 0.00 6928.41
02/13/14 6937.16 0.7970 ND 8.89 0.00 6928.27
03/11/14 6937.16 0.7970 ND 8.88 0.00 6928.28
04/11/14 6937.16 0.7970 ND 8.90 0.00 6928.26
09/15/14 6937.16 0.7970 ND 8.99 0.00 6928.17
03/16/15 6937.16 0.7970 ND 8.96 0.00 6928.20
06/04/15 6937.16 0.7970 ND 8.82 0.00 6928.34
07/25/13 6931.34 0.7970 12.00 12.13 0.13 6919.31
08/14/13 6931.34 0.7970 11.09 11.25 0.16 6920.22

09/26/13 6931.34 0.7970 9.79 13.02 3.23 6920.89 orange w/red tint - traces of 
dye

11/20/13 6931.34 0.7970 ND 7.95 0.00 6923.39
01/15/14 6931.34 0.7970 ND 8.49 0.00 6922.85
02/13/14 6931.34 0.7970 ND 8.64 0.00 6922.70
03/11/14 6931.34 0.7970 ND 8.50 0.00 6922.84
04/11/14 6931.34 0.7970 ND 8.85 0.00 6922.49
09/15/14 6931.34 0.7970 ND 9.35 0.00 6921.99
03/16/15 6931.34 0.7970 ND 8.80 0.00 6922.54
06/04/15 6931.34 0.7970 ND 9.00 0.00 6922.34
07/25/13 238.53 0.7970 ND 18.58 0.00 NA
08/14/13 238.53 0.7970 ND 17.54 0.00 NA
09/26/13 238.53 0.7970 ND 14.60 0.00 NA

Plugged Nov. 2013

MKTF-10 SB16

NA

NA

NA

MKTF-11 SB17

SB14

SB15

SB18
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

07/25/13 6942.11 0.7970 ND 19.45 0.00 6922.66
08/14/13 6942.11 0.7970 18.30 18.80 0.50 6923.71

09/26/13 6942.11 0.7970 17.30 21.30 4.00 6924.00 Dark w/traces of yw-grn dye

11/20/13 6942.11 0.7970 ND 18.51 0.00 6923.60
01/13/14 6942.11 0.7970 19.26 19.53 0.27 6922.80
02/12/14 6942.11 0.7970 19.45 19.87 0.42 6922.57
03/11/14 6942.11 0.7970 19.15 19.43 0.28 6922.90
04/08/14 6942.11 0.7970 19.60 20.08 0.48 6922.41
09/15/14 6942.11 0.7970 19.81 21.00 1.19 6922.06
11/17/14 6942.11 0.7970 20.20 21.38 1.18 6921.67
03/12/15 6942.11 0.7970 19.13 20.94 1.81 6922.61
06/09/15 6942.11 0.7970 19.47 21.65 2.18 6922.20
07/25/13 6935.18 0.7970 13.62 16.24 2.62 6921.03
08/14/13 6935.18 0.7970 12.88 16.30 3.42 6921.61

09/26/13 6935.18 0.7970 12.37 15.40 3.03 6922.19 Dark w/traces of yw-grn dye

11/20/13 6935.18 0.7970 12.02 12.10 0.08 6923.14
01/13/14 6935.18 0.7970 12.80 13.10 0.30 6922.32
02/12/14 6935.18 0.7970 12.98 13.32 0.34 6922.13
03/11/14 6935.18 0.7970 12.67 13.00 0.33 6922.44
04/08/14 6935.18 0.7970 14.46 15.03 0.57 6920.60
09/15/14 6935.18 0.7970 14.61 15.75 1.14 6920.34
11/17/14 6935.18 0.7970 14.93 16.33 1.40 6919.97
03/12/15 6935.18 0.7970 13.75 15.82 2.07 6921.01
06/09/15 6935.18 0.7970 14.22 15.87 1.65 6920.63
07/25/13 NS 0.7970 9.93 12.15 2.22 NA
08/14/13 NS 0.7970 9.20 9.98 0.78 NA

09/26/13 NS 0.7970 8.49 9.57 1.08 NA Dark w/traces of yw-grn dye

Plugged Nov. 2013
07/25/13 6928.02 0.7970 7.89 10.99 3.10 6919.50
08/14/13 6928.02 0.7970 6.77 7.91 1.14 6921.02

09/26/13 6928.02 0.7970 6.35 9.45 3.10 6921.04 red/orange tint - traces of dye

11/20/13 6928.02 0.7970 6.88 9.05 2.17 6920.70
01/13/14 6928.02 0.7970 7.38 8.99 1.61 6920.31
02/12/14 6928.02 0.7970 7.60 8.77 1.17 6920.18
03/11/14 6928.02 0.7970 7.27 8.42 1.15 6920.52
04/08/14 6928.02 0.7970 7.72 8.59 0.87 6920.12
09/15/14 6928.02 0.7970 8.30 8.75 0.45 6919.63
11/17/14 6928.02 0.7970 8.57 8.94 0.37 6919.37
03/12/15 6928.02 0.7970 7.60 8.15 0.55 6920.31
06/09/15 6928.02 0.7970 8.00 8.37 0.37 6919.94

MKTF-13

MKTF-14

SB19

SB20

NA

MKTF-12

SB21

SB22
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

11/20/13 6942.31 0.7970 ND 25.60 0.00 6916.71
04/10/14 6942.31 0.7970 ND 26.10 0.00 6916.21
09/23/14 6942.31 0.7970 ND DRY 0.00 DRY
11/17/14 6942.31 0.7970 ND 26.67 0.00 6915.64
03/12/15 6942.31 0.7970 ND 26.07 0.00 6916.24
06/09/15 6942.31 0.7970 ND 26.18 0.00 6916.13
11/20/13 NS NA ND 15.23 0.00 NA
04/03/14 NS NA ND 15.75 0.00 NA

Plugged April 2014
11/20/13 6929.98 0.7970 14.32 14.33 0.01 6915.66
04/10/14 6929.98 0.7970 14.71 14.95 0.24 6915.22
09/23/14 6929.98 0.7970 ND 15.39 0.00 6914.59
11/17/14 6929.98 0.7970 ND 15.27 0.00 6914.71
03/12/15 6929.98 0.7970 ND 14.79 0.00 6915.19
06/09/15 6929.98 0.7970 ND 13.82 0.00 6916.16
11/20/13 6928.72 0.7970 ND 19.97 0.00 6908.75
04/08/14 6928.72 0.7970 ND 20.25 0.00 6908.47
09/23/14 6928.72 0.7970 ND 22.57 0.00 6906.15
03/11/15 6928.72 0.7970 ND 21.54 0.00 6907.18
06/10/15 6928.72 0.7970 ND 21.65 0.00 6907.07
11/20/13 NS NA ND 8.13 0.00 NA
04/03/14 NS NA ND 8.36 0.00 NA

Plugged April 2014
11/20/13 6916.19 0.7970 ND 10.33 0.00 6905.86
04/08/14 6916.19 0.7970 ND 10.80 0.00 6905.39
09/23/14 6916.19 0.7970 ND 12.13 0.00 6904.06
03/11/15 6916.19 0.7970 ND 10.85 0.00 6905.34
06/10/15 6916.19 0.7970 ND 11.04 0.00 6905.15
11/20/13 6915.31 0.7970 ND 8.02 0.00 6907.29
04/08/14 6915.31 0.7970 ND 8.18 0.00 6907.13
09/23/14 6915.31 0.7970 ND 9.30 0.00 6906.01
03/11/15 6915.31 0.7970 ND 8.00 0.00 6907.31
06/10/15 6915.31 0.7970 ND 8.57 0.00 6906.74
11/20/13 6917.90 0.7970 ND 8.26 0.00 6909.64
04/08/14 6917.90 0.7970 ND 7.42 0.00 6910.48
09/23/14 6917.90 0.7970 ND 8.60 0.00 6909.30
03/11/15 6917.90 0.7970 ND 7.10 0.00 6910.80
06/09/15 6917.90 0.7970 ND 7.44 0.00 6910.46

SB26

MKTF-25 SB28

MKTF-26 SB29

MKTF-22

NA

MKTF-23

MKTF-24

MKTF-27

SB24

NA SB27

SB23

SB25

SB30
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

11/20/13 6943.48 0.7970 ND 17.03 0.00 6926.45
01/13/14 6943.48 0.7970 ND 13.88 0.00 6929.60
02/13/14 6943.48 0.7970 ND 13.88 0.00 6929.60
03/11/14 6943.48 0.7970 ND 13.86 0.00 6929.62
04/10/14 6943.48 0.7970 ND 13.90 0.00 6929.58
09/15/14 6943.48 0.7970 ND 13.71 0.00 6929.77
03/16/15 6943.48 0.7970 13.17 13.92 0.75 6930.16
06/04/15 6943.48 0.7970 13.20 13.78 0.58 6930.16
11/20/13 6950.58 0.7970 ND 11.25 0.00 6939.33
01/13/14 6950.58 0.7970 ND 9.45 0.00 6941.13
02/13/14 6950.58 0.7970 ND 9.63 0.00 6940.95
03/11/14 6950.58 0.7970 ND 9.66 0.00 6940.92
04/10/14 6950.58 0.7970 ND 9.72 0.00 6940.86
09/15/14 6950.58 0.7970 ND 10.60 0.00 6939.98
11/18/14 6950.58 0.7970 ND 11.66 0.00 6938.92
03/16/15 6950.58 0.7970 ND 10.93 0.00 6939.65
06/08/15 6950.58 0.7970 ND 12.80 0.00 6937.78
11/20/13 6945.76 0.7970 ND 11.18 0.00 6934.58
01/13/14 6945.76 0.7970 ND 8.81 0.00 6936.95
02/13/14 6945.76 0.7970 ND 9.81 0.00 6935.95
03/11/14 6945.76 0.7970 ND 10.00 0.00 6935.76
04/08/14 6945.76 0.7970 ND 10.10 0.00 6935.66
09/15/14 6945.76 0.7970 ND 11.27 0.00 6934.49
11/18/14 6945.76 0.7970 ND 12.75 0.00 6933.01
03/12/15 6945.76 0.7970 ND 12.81 0.00 6932.95
06/08/15 6945.76 0.7970 ND 13.40 0.00 6932.36
11/20/13 6950.65 0.7970 ND 7.25 0.00 6943.40
01/13/14 6950.65 0.7970 ND 8.33 0.00 6942.32
02/13/14 6950.65 0.7970 ND 8.33 0.00 6942.32
03/11/14 6950.65 0.7970 ND 8.09 0.00 6942.56
04/14/14 6950.65 0.7970 ND 8.26 0.00 6942.39
09/15/14 6950.65 0.7970 ND 8.81 0.00 6941.84
11/18/14 6950.65 0.7970 ND 9.46 0.00 6941.19
03/17/15 6950.65 0.7970 ND 8.92 0.00 6941.73
06/08/15 6950.65 0.7970 ND 8.86 0.00 6941.79
11/20/13 6944.67 0.7970 ND 14.55 0.00 6930.12
04/09/14 6944.67 0.7970 ND 12.00 0.00 6932.67
09/24/14 6944.67 0.7970 ND 12.47 0.00 6932.20
11/18/14 6944.67 0.7970 ND 13.76 0.00 6930.91
03/12/15 6944.67 0.7970 ND 12.95 0.00 6931.72
06/08/15 6944.67 0.7970 ND 12.76 0.00 6931.91

SB34

SB35

MKTF-15

MKTF-16

MKTF-17

MKTF-18

MKTF-19

SB33

SB31

SB32
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

04/10/14 6951.78 0.7970 ND 7.86 0.00 6943.92
09/23/14 6951.78 0.7970 ND 8.38 0.00 6943.40
11/18/14 6951.78 0.7970 ND 8.40 0.00 6943.38
03/16/15 6951.78 0.7970 ND 7.26 0.00 6944.52
06/08/15 6951.78 0.7970 ND 7.89 0.00 6943.89
04/10/14 6952.57 0.7970 ND 7.60 0.00 6944.97
09/23/14 6952.57 0.7970 ND 8.39 0.00 6944.18
11/18/14 6952.57 0.7970 ND 8.00 0.00 6944.57
03/16/15 6952.57 0.7970 ND 7.62 0.00 6944.95
06/10/15 6952.57 0.7970 ND 7.96 0.00 6944.61
04/09/14 6921.52 0.7970 ND DRY 0.00 NA
09/23/14 6921.52 0.7970 ND 6.20 0.00 6915.32
03/11/15 6921.52 0.7970 ND 6.64 0.00 6914.88
06/09/15 6921.52 0.7970 ND 5.40 0.00 6916.12
04/09/14 6901.62 0.7970 ND 1.91 0.00 6899.71
09/23/14 6901.62 0.7970 ND 4.40 0.00 6897.22
03/11/15 6901.62 0.7970 ND 2.04 0.00 6899.58
06/10/15 6901.62 0.7970 ND 2.69 0.00 6898.93
04/09/14 6900.80 0.7970 ND 14.37 0.00 6886.43
09/23/14 6900.80 0.7970 ND 15.89 0.00 6884.91
11/17/14 6900.80 0.7970 ND 15.87 0.00 6884.93
03/11/15 6900.80 0.7970 ND 14.74 0.00 6886.06
06/10/15 6900.80 0.7970 ND 14.54 0.00 6886.26
04/08/14 6906.87 0.7970 ND 7.90 0.00 6898.97
09/23/14 6906.87 0.7970 ND 8.35 0.00 6898.52
11/17/14 6906.87 0.7970 ND 8.40 0.00 6898.47
03/11/15 6906.87 0.7970 ND 7.98 0.00 6898.89
06/10/15 6906.87 0.7970 ND 7.75 0.00 6899.12
04/09/14 6911.11 0.7970 ND 14.78 0.00 6896.33
09/23/14 6911.11 0.7970 ND 16.68 0.00 6894.43
11/17/14 6911.11 0.7970 ND 16.48 0.00 6894.63
03/12/15 6911.11 0.7970 ND 15.49 0.00 6895.62
06/09/15 6911.11 0.7970 ND 15.49 0.00 6895.62
04/09/14 6939.75 0.7970 ND 23.38 0.00 6916.37
09/23/14 6939.75 0.7970 ND 23.69 0.00 6916.06
11/17/14 6939.75 0.7970 ND 23.79 0.00 6915.96
03/12/14 6939.75 0.7970 ND 23.32 0.00 6916.43
06/09/15 6939.75 0.7970 ND 23.30 0.00 6916.45

MKTF-33 NA

MKTF-30 NA

MKTF-31 NA

MKTF-32 NA

MKTF-21 NA

MKTF-28 NA

MKTF-29 NA

MKTF-20 NA
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

04/09/14 6945.35 0.7970 ND 19.98 0.00 6925.37
09/23/14 6945.35 0.7970 ND 19.08 0.00 6926.27
11/17/14 6945.35 0.7970 ND 19.08 0.00 6926.27
03/12/15 6945.35 0.7970 ND 18.77 0.00 6926.58
06/08/15 6945.35 0.7970 ND 18.90 0.00 6926.45
11/21/14 6951.65 0.7970 ND 9.76 0.00 6941.89
03/17/15 6951.65 0.7970 ND 8.93 0.00 6942.72
06/04/15 6951.65 0.7970 ND 8.93 0.00 6942.72
11/21/14 6950.12 0.7970 ND 8.05 0.00 6942.07
03/17/15 6950.12 0.7970 ND 7.71 0.00 6942.41
06/04/15 6950.12 0.7970 ND 7.53 0.00 6942.59
11/21/14 6958.87 0.7970 ND 16.50 0.00 6942.37
03/17/15 6958.87 0.7970 ND 9.21 0.00 6949.66
06/04/15 6958.87 0.7970 ND 9.48 0.00 6949.39
11/21/14 6954.89 0.7970 ND 12.90 0.00 6941.99
03/16/15 6954.89 0.7970 ND 9.00 0.00 6945.89
06/10/15 6954.89 0.7970 ND 9.34 0.00 6945.55
11/17/14 6953.75 0.7970 ND 10.25 0.00 6943.50
03/16/15 6953.75 0.7970 ND 8.88 0.00 6944.87
06/10/19 6953.75 0.7970 ND 9.31 0.00 6944.44
11/18/14 6894.33 0.7970 ND 19.94 0.00 6874.39
03/11/15 6894.33 0.7970 ND 14.60 0.00 6879.73
06/10/15 6894.33 0.7970 ND 14.20 0.00 6880.13
11/17/14 6893.64 0.7970 ND 26.90 0.00 6866.74
03/12/15 6893.64 0.7970 ND 20.07 0.00 6873.57
06/09/15 6893.64 0.7970 ND 19.77 0.00 6873.87
11/17/14 6892.95 0.7970 ND 18.79 0.00 6874.16
03/11/15 6892.95 0.7970 ND 17.94 0.00 6875.01
06/09/15 6892.95 0.7970 ND 17.60 0.00 6875.35
11/17/14 6876.90 0.7970 ND 6.95 0.00 6869.95
03/11/15 6876.90 0.7970 ND 5.20 0.00 6871.70
06/10/15 6876.90 0.7970 ND 3.63 0.00 6873.27
11/17/14 6869.95 0.7970 ND 48.80 0.00 6821.15
03/12/15 6869.95 0.7970 ND 38.44 0.00 6831.51
06/10/15 6869.95 0.7970 ND 29.55 0.00 6840.40
03/17/15 6949.59 0.7970 13.14 14.94 1.80 6936.08
06/08/15 6949.59 0.7970 13.20 16.75 3.55 6935.67
11/21/14 6874.91 0.7970 ND 3.00 0.00 6871.91
03/09/15 6874.91 0.7970 ND 0.96 0.00 6873.95

OW-10 NA

MKTF-45 NA

MKTF-42 NA

MKTF-43 NA

MKTF-44 NA

MKTF-39 NA

MKTF-40 NA

MKTF-41 NA

MKTF-36 NA

MKTF-37 NA

MKTF-38 NA

MKTF-34 NA

MKTF-35 NA
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Apparent Corrected
Top of Specific Depth to Depth to Hydrocarbon Groundwater
Casing Gravity HC GW Thickness Elevation
(ft msl) (ft btoc) (ft btoc) (feet) (feet MSL)

Table 1

Western Refining Southwest, Inc. - Gallup Refinery
Fluid Level Measurements - Hydrocarbon Seep Area 

Well ID Date
Soil 

Boring 
ID

Comments

08/14/13 NS 0.7970 3.76 3.89 0.13

09/25/13 NS 0.7970 2.97 4.00 1.03

08/14/14 NS 0.7970 4.97 4.97 <0.01

08/14/13 NS 0.7970 5.90 6.01 0.11

09/25/13 NS 0.7970 5.28 5.66 0.38

08/14/14 NS 0.7970 4.22 5.00 0.78

08/14/13 NS 0.7970 5.02 5.19 0.17

09/25/13 NS 0.7970 4.44 4.69 0.25

08/14/14 NS 0.7970 5.29 5.50 0.21

08/14/13 NS 0.7970 3.70 ND NA

09/25/13 NS 0.7970 3.04 3.11 0.07

08/14/14 NS 0.7970 4.25 5.36 1.11

08/14/13 NS 0.7970 3.71 3.96 0.25

09/25/13 NS 0.7970 3.02 3.48 0.46

08/14/14 NS 0.7970 6.09 6.50 0.41

08/14/13 NS 0.7970 3.96 4.37 0.41

09/25/13 NS 0.7970 3.30 3.85 0.55

08/14/14 NS 0.7970 6.32 6.49 0.17

NS - not surveryed
ND - no product detected
NA - not available or not applicalbe
Specific gravity calculated using an API Gravity of 45.7 = 0.797.

NA S-1

NA

NA

NA S-6

S-5

S-4

S-3NA

S-2NA
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Date Hydrocarbon 
Recovered (gallons)

Water 
Pumped 
(gallons)

Total Fluid Pumped 
(gallons)

6/26/2013 - 8/13/2013 ? ? 27,000

9/3/2013 1 682 3818 4500
9/3/2013 1 367 4133 4500
9/4/2013 62 3938 4000
9/6/2013 62 3938 4000
9/9/2013 30 4470 4500

9/11/2013 30 4470 4500
9/13/2013 62 3938 4000
9/16/2013 135 5140 5275
9/18/2013 125 4111 4236
9/24/2013 58 4742 4800
9/26/2013 16 4220 4236
10/2/2013 29 4918 4947
10/8/2013 30 4569 4599
10/18/2013 109 5059 5168
10/28/2013 199 5379 5578
10/29/2013 63 4049 4112
11/12/2013 205 5275 5480
11/14/2013 78 5168 5246
11/18/2013 60 4539 4599
11/26/2013 80 5168 5248
12/3/2013 54 5169 5223
12/6/2013 57 4890 4947
12/12/2013 54 5169 5223
12/17/2013 58 4775 4833
12/24/2013 57 4890 4947
1/2/2014 88 4687 4775
1/6/2014 56 4947 5003
1/7/2014 32 3829 3861
1/9/2014 32 3448 3480

1/13/2014 29 4688 4717
1/16/2014 29 4688 4717
1/22/2014 29 4918 4947
1/29/2014 30 4449 4479
1/31/2014 61 4236 4297
2/4/2014 61 4236 4297

2/11/2014 60 4539 4599
2/18/2014 57 4890 4947

Temporary Sump Recovery Volumes
Hydrocarbon Seep Area

Western Refining Southwest, Inc., Gallup Refinery

Table 3



Date Hydrocarbon 
Recovered (gallons)

Water 
Pumped 
(gallons)

Total Fluid Pumped 
(gallons)

Temporary Sump Recovery Volumes
Hydrocarbon Seep Area

Western Refining Southwest, Inc., Gallup Refinery

Table 3

2/25/2014 57 4890 4947
2/28/2014 63 3924 3987
3/4/2014 31 4327 4358
3/7/2014 29 4804 4833

3/12/2014 29 4804 4833
3/14/2014 30 4449 4479
3/17/2014 32 3829 3861
3/19/2014 32 3448 3480
3/24/2014 32 3703 3735
3/28/2014 32 3703 3735
4/1/2014 32 3703 3735
4/3/2014 32 3320 3352
4/7/2014 15 4220 4235

4/15/2014 30 4205 4235
4/23/2014 31 4327 4358
5/1/2014 31 4327 4358
5/7/2014 31 4081 4112

5/14/2014 30 4205 4235
5/22/2014 31 4081 4112
5/29/2014 31 3994 4025
6/6/2014 31 4081 4112

6/13/2014 32 3829 3861
6/20/2014 32 3955 3987
7/3/2014 31 4081 4112

7/10/2014 30 4205 4235
7/18/2014 30 4205 4235
7/28/2014 30 4205 4235
8/4/2014 30 4205 4235

8/14/2014 32 3955 3987
8/20/2014 31 4081 4112
8/29/2014 32 3955 3987
9/4/2014 32 3703 3735

9/11/2014 32 3576 3608
9/18/2014 32 3320 3352
9/26/2014 32 3448 3480
9/30/2014 32 3576 3608
10/7/2014 32 3320 3352
10/14/2014 32 3320 3352
10/21/2014 32 3955 3987
10/30/2014 32 3955 3987



Date Hydrocarbon 
Recovered (gallons)

Water 
Pumped 
(gallons)

Total Fluid Pumped 
(gallons)

Temporary Sump Recovery Volumes
Hydrocarbon Seep Area

Western Refining Southwest, Inc., Gallup Refinery

Table 3

11/7/2014 32 3320 3352
11/12/2014 32 3320 3352
11/18/2014 32 3064 3096
12/4/2014 32 3829 3861
12/9/2014 32 3955 3987
12/15/2014 31 4081 4112
12/24/2014 31 4081 4112
12/30/2014 32 3703 3735
1/8/2015 31 4081 4112

1/21/2015 31 4327 4358
1/29/2015 32 3448 3480
2/6/2015 32 3448 3480

2/11/2015 32 3320 3352
3/5/2015 29 4688 4717

3/12/2015 31 4081 4112
3/16/2015 31 4081 4112
3/25/2015 32 3703 3735
3/31/2015 32 3955 3987
4/13/2015 32 3829 3861
4/20/2015 32 3703 3735
4/27/2015 16 4096 4112
4/30/2015 16 4096 4112
5/11/2015 16 4220 4236
5/29/2015 16 3971 3987
6/8/2015 16 4096 4112

6/12/2015 16 4096 4112

total 2 5,343 429,356 461,699
1 - two loads were removed on this date
2 - separate totals for hydrocarbon and water not available for full time period



Well ID Date Hydrocarbon 
Recovered (gallons)

8/14/2014 0.3
2/25/2015 0.5
8/14/2014 0.7
2/25/2015 0.1
6/30/2015 0.5
8/14/2014 0.7
2/25/2015 0.2
6/30/2015 0.4
8/14/2014 2.0
2/25/2015 0.2
6/30/2015 0.5
8/14/2014 0.7
2/25/2015 0.1
6/30/2015 1.2
8/14/2014 3.9
2/25/2015 0.4
6/30/2015 0.3

MKTF-09 2/25/2015 0.3
8/14/2014 0.7
2/25/2015 0.1
6/30/2015 1.5
8/14/2014 0.7
2/25/2015 0.1
6/30/2015 0.9
8/14/2014 0.3
2/25/2015 0.3
6/30/2015 0.3

MKTF-15 6/30/2015 0.5
MKTF-45 6/30/2015 2.9

total 21

MKTF-03

MKTF-05

MKTF-06

MKTF-07

MKTF-08

MKTF-12

MKTF-13

MKTF-14

MKTF-01

Table 4
Monitoring well Recovery Volumes

Hydrocarbon Seep Area
Western Refining Southwest, Inc., Gallup Refinery
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