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ATTACHMENT A: GENERAL FACILITY DESCRIPTION 

A.1 SITE LOCATION 

The Gallup Refinery is a small crude oil refinery located in McKinley County, New Mexico 
approximately 17 miles east of Gallup, NM at Exit 39 off of Interstate 40 (I-40), Jamestown, 
New Mexico.  The refinery is situated on an 810 acre tract of land. The surrounding land is 
comprised primarily of public lands and is used for cattle and sheep grazing.  The nearest 
population centers include: refinery maintained residences for several employees approximately 
0.5 mile south of the refinery process area; a truck stop located within one mile south-southwest 
of the process area at the I-40 exit; a rural residential area, Whispering Cedars, with a density of 
eight to 10 residents per square mile is located about 1.5 miles southwest of the refinery;  
Iyanbito, a small community, is located within three miles northwest of the refinery; Fort 
Wingate Military Reservation is within six miles west of the refinery.  The largest residential 
community near the refinery is the city of Gallup, NM which is 17 miles west of the refinery. 

A.2 GEOGRAPHY AND GEOLOGY 

The local topography gradually inclines down-slope from high ground in the southeast of the 
Facility to a fluvial plain in the northwest.  The highest point on refinery property is located at 
the southeast corner boundary with an elevation of approximately 7,040 feet and the lowest point 
is located at the northwest corner boundary with an elevation of approximately 6,860 feet.  The 
refinery process area is located on a man-made terrace with an elevation of approximately 6,950 
feet.  Surface water include man-made evaporation ponds and aeration basins located on refinery 
property, a livestock water pond (Jon Myer's Pond) located east of the refinery, two small 
unnamed spring-fed ponds located south of the refinery, and the South Fork of the Puerco River 
and its tributary arroyos.  The various ponds and basins consistently have water in them 
throughout the year.  The South Fork of the Puerco River and its tributaries are intermittent and 
generally only contain water during and immediately after the occurrence of precipitation. 

The refinery is located on a layered geologic formation which is part of the high desert plain on 
the western slope of the continental divide.  Surface soils generally consist of fluvial and alluvial 
deposits, primarily silt and clay with inter-bedded sand layers.  The stratigraphy is complex and 
highly variable due to the presence of sand stringers, cobble beds, and dense clay layers.  Below 
the surface layer is the Chinle Group, which consists of primarily low permeability claystones 
and siltstones that comprise the channel and floodplain deposits of this formation.  The Chinle 
Group acts as an aquiclude; the clays and shales have a hydraulic conductivity of 10-9cm/sec.  
Just above the Chinle Group is a zone of water bearing, weathered alluvium called the Chinle 
slope wash which is hydraulically interconnected with water located in shallow, localized sand 
lenses located between the Chinle slope wash and the ground surface.   The Chinle slope wash is 
continuous and saturated throughout the region underneath the LTU.  However, the Chine slope 
wash does not meet the regulatory definition of the uppermost aquifer; the rate of water 
movement is estimated to be less than 1 foot per year.  Inter-bedded with the Chinle Group is the 
Sonsela Sandstone bed, which represents the uppermost potential aquifer in the region. The 
Sonsela lies within and parallels the dip of the Chinle Group, its highest point is located 
southeast of the facility and it slopes downward to the northwest as it passes under the facility.  
The Sonsela acts as a water bearing reservoir and is artesian at its lower extremis.  Artesian 
conditions exist through much of the central and western portions of the refinery property.   
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A.3 SITE BACKGROUND 

The Facility was constructed in 1957 by El Paso Natural Gas Company near a railroad depot 
known locally as “Ciniza.”  The refinery was purchased and operated by Shell Oil Company 
until 1982 when it was purchased by Giant Industries Arizona, Incorporated which owned and 
operated the Facility until May 2007.  Western Refining Southwest, Incorporated acquired Giant 
Industries and currently operates the Facility as Gallup Refinery. 

The facility receives crude oil via two 6-inch diameter pipelines; the Bisti Pipeline comes from 
the Four Corners area and enters the refinery property from the north and the Hospah Pipeline 
comes in from the northeast and is an interconnection with a main interstate pipeline.  The 
refinery also receives natural gas condensate feedstocks via a 4-inch diameter pipeline that 
comes in from the west along the I-40 corridor from the Conoco gas plant.  Crude oil and other 
products also arrive at the site via railroad cars.  These feedstocks are sorted into tanks until 
refined into final products which include propane, butane, naphtha, unleaded gasoline, diesel 
(low sulfur and ultra-low sulfur), and residual fuel. 

The refinery has various processing units that convert crude oil and natural gasoline into finished 
products.  These units include the crude distillation unit which separates crude oil into various 
fractions including gas, naphtha, light oil, and residuals.  The fluidized catalytic cracking unit 
(FCCU) dissociates (or cracks) long-chain hydrocarbon molecules into smaller molecules and 
converts heavier oils into naphtha and lighter oils.  The alkylation unit combines specific types of 
hydrocarbon molecules into a high octane gasoline blending component.  The reforming unit 
breaks up and reforms low octane naphtha molecules to make high octane naphtha.  The 
hydrotreating unit removes undesirable sulfur and nitrogen compounds from intermediate 
feedstocks and also saturates the feedstocks with hydrogen to make diesel fuel.  Additional 
treater units also remove impurities from various intermediate and blending feedstocks in order 
to produce finished products that comply with sales specifications.  The isomerization unit 
converts low octane hydrocarbon molecules into high octane molecules.  A set of acid gas 
treating and sulfur recovery units convert and recover various sulfur compounds from other 
processing units and then produce either Ammonium Thiosulfate or a solid elemental sulfur 
byproduct. 

In addition to the processing units various other equipment and systems support the operation of 
the refinery.  Storage tanks are used throughout the refinery to hold and store crude oil, natural 
gasoline, intermediate feedstocks, finished products, chemicals, and water.  These tanks are all 
above ground and range in size from 80,000 barrels to less than 1,000 barrels.  Pumps, valves, 
and piping systems are used throughout the refinery to transfer various liquids among the storage 
tanks and processing units.  A railroad spur track and railcar loading rack are used to transfer 
feedstocks and products from refinery storage tanks into and out of railcars.  Several tank truck 
loading racks are used at the refinery to load out finished products and also may receive crude 
oil, other feedstocks, additives, and chemicals.  A pipeline from the refinery carries diesel fuel to 
the Pilot truck stop (gasoline is delivered by truck).  A firefighting training facility is used to 
conduct employee firefighting training; waste water from the facility, when training is 
conducted, is pumped into a tank which is them pumped out by vacuum truck which pumps the 
oily water into a process sewer leading to the New API Separator (NAPIS).  The process 
wastewater system is a network of curbing, paving, catch basins, and underground piping that 
collects wastewater effluent from various processing areas within the refinery and then conveys 
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this wastewater to the NAPIS.  The NAPIS is a two compartment oil water separator; skimmed 
slop oil is passed to a collection chamber where it is pumped back into the refinery process, 
stripped water flows to the aeration basins. Sludge that sinks to the bottom of the NAPIS is 
periodically vacuumed out and disposed of as hazardous waste at an approved landfill or 
recycled and reused at refineries that have this allowable exemption under RCRA.  The aeration 
lagoons and evaporation ponds are the final part of the processing of waste water at the refinery.  
At the aeration a basins, treated waste water is mixed with air to oxidize any remaining organic 
constituents and increase the overall dissolved oxygen concentration available to microbial 
organisms which degrade any remaining hydrocarbons into carbon dioxide and water.  Three 15-
horsepower aerators provide aeration in the first lagoon and two aerators provide aeration in the 
second lagoon.  Effluent from the second aeration lagoon flows to the first of several evaporation 
ponds where the wastewater is converted into vapor via solar and mechanical (wind) 
evaporation.  No wastewater is discharged from the refinery to surface waters.  The storm water 
system at the refinery is a network of valves, gates, berms, embankments, culverts, trenches, 
ditches, natural arroyos, and retention ponds that collect, convey, control, treat, and release storm 
water that falls within or passes through the refinery property.  Storm water that falls with the 
process areas is considered equivalent to process waste water and is sent through the waste water 
treatment system. 

A.4 RCRA PERMITTED LAND TREATMENT UNIT 

The hazardous waste management unit at the Facility, the Land Treatment Unit (LTU), is located 
approximately 1500 feet northwest of the refinery process area and is undergoing post-closure 
care.  The LTU lies outside the 100-yr floodplain boundary.  The LTU consists of three 480 feet 
by 240 feet cells located immediately east of Evaporation Pond 12B.  Each cell contains 2.6 
acres (1.0 hectare) of available treatment surface.  Each section is delineated by a continuous 
dike. The soil within the treatment zone is silty clay, soil with permeability from 6 to 12 inches 
averages 1.9x10-5cm/sec (6.8x10-2cm/hr).  The treatment zone soils have a saturated hydraulic 
conductivity that is considered “moderately low.”  The LTU consists of a treatment zone of soil 
extending 5 feet deep from the original surface.  The Zone of Incorporation (ZOI) within the 
treatment zone is the volume of soil to which the waste was directly applied.  The ZOI for the 
LTU is the top 12 inches of the treatment zone.  The ZOI was tilled during operation to 
encourage microbial activity and improve chemical reaction rates.  During active treatment soil 
nutrients were applied to optimize the carbon:nitrogen:phosphorous ratios. 

The LTU received hazardous wastes from October 10, 1980 to November 8, 1990 and received 
non-hazardous waste between 1990 and 1993.  No waste has been added to the LTU since 1993.  
Wastes that were placed in the LTU include potentially ignitable materials (D001), cooling water 
filter sludge (D007), slop oil emulsion sludge (K047), heat exchanger bundle cleaning sludge 
(K050), API Separator sludge (K051), and leaded tank bottoms (K052).  Approximately 2600 
tons of hazardous wastes were treated at the LTU.  Waste management activities for the 
treatment program are based on a land treatment demonstration (Land Treatment Demonstration, 
1988) conducted by the refinery in order to design operating treatment parameters.  Design 
capacity and conditional limits of the LTU included a treatment zone thickness of not more than 
5 feet from the original soil surface and a maximum treatment zone depth at least 3 feet above 
the seasonal high water table.  A continuous berm surrounds the LTU at approximately 2 feet 
above the natural grade.  The LTU is monitored by a schedule described in Permit Section III.E. 
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40 CFR 265, Subpart F requires the monitoring of the uppermost aquifer beneath the unit for 
possible effects on groundwater.  The Facility installed a network of monitoring wells, one up-
gradient and three down-gradient wells to monitor the LTU.  MW-4 is the up-gradient well and 
is installed in the Sonsela aquifer.  Down-gradient wells include MW-1, 2, and 3. MW-3 was 
abandoned and replaced by MW-5.  The wells are monitored according to the schedule in the 
Facility-wide Groundwater Monitoring Plan (Permit Section IV.C.2).  Shallow monitoring wells 
were also installed as early detection monitoring points.  At least four thin sand lenses exist 
above the Chinle shale, between the ground surface and the top of the Sonsela sandstone; the 
first two lenses encountered are dry. SMW-1, 2, and 3 (up-gradient wells) are completed in the 
third lens.  SMW-4 and SMW-5 (down-gradient wells) are completed in the fourth sand lens, 
which is saturated and perched immediately above the Chinle shale.  Currently the unsaturated 
zone detection monitoring system consists of SMW-3, SMW-4, SMW-5, and SMW-6 and the 
detection monitoring system consists of MW-1, MW-2, MW-4, and MW-5.  


