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Executive Summary 

This Site-Wide Ground Water Monitoring Work Plan (Plan) has been prepared and 
revised in response to requirements stated in a letter from the New Mexico Environment 
Department's Hazardous Waste Bureau dated February 9, 2009 (see Appendix A.) 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground water at the Gallup Refinery owned by Western 
Refining ("Gallup Refinery" or "Facility"). The monitoring work plan is also designed to 
make the Facility quickly aware of any levels of contaminants that exceed compliance 
standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex, recovery wells from which 
free products have been principally removed, but continue to be recovered in small 
quantities, and the northeast set of observation wells and monitoring wells. The West 
Side includes a cluster of wells in and around the waste water treatment system, boundary 
wells, shallow monitoring wells in and around land treatment areas, and 
produced/production water wells. This plan also includes sampling requirements for 
aeration lagoons, influents, and evaporation ponds located in the West Side. Designated 
wells and sample points in these two areas will be monitored on an annual, semi-annual, 
quarterly, monthly, and weekly basis following the procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Revisions to the Plan, as necessary, will then 
be presented annually for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

We have created a monitoring work plan with quality assurance practices and controls as 
well as standard procedures for sampling, and a schedule of activities to monitor ground 
water at select locations of the Gallup Refinery. The persons responsible for the 
implementation and oversight of this plan are: 

Refinery Manager 
• Mark B. Turri 

Environmental Manager 
• Ed Riege 

Environmental Specialist 
• Cheryl Johnson 
• Alvin Dorsey 
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1.0 Introduction 

This Facility-Wide Ground Water Monitoring Work Plan (Plan) has been prepared for the 
implementation of a ground water monitoring program at the Gallup Refinery owned by 
Western Refining ("Gallup Refinery" or "Facility"). The Plan follows the requirements of 
the February 9, 2009letter issued by the New Mexico Environment Department's 
Hazardous Waste Bureau (NMED/HWB) (a copy of this letter is provided in Appendix 
A). 

1.1 Scope of Activities 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground water at the Gallup Refinery. The monitoring plan 
is also designed to make the facility quickly aware of any levels of contaminants that 
exceed compliance standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex, recovery wells from which 
small quantities of free products have been continually removed, and the northeast set of 
observation wells and monitoring wells. The West Side includes a cluster of wells in and 
around the waste water treatment system, boundary wells, shallow monitoring wells in 
and around land treatment areas, and produced/production water wells. This plan also 
includes sampling requirements for aeration lagoons, influents, and evaporation ponds 
located in the West Side. Designated wells and sample points in these two areas will be 
monitored on an annual, semi-annual, quarterly, monthly, and weekly basis following the 
procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Annual revisions to the Plan, as necessary, 
will then be presented for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

1.2 Facility Ownership and Operation 

This Plan pertains to the Western Refining Southwest Inc. Gallup Refinery located at Exit 
39 on Interstate I-40. This refinery is known as the Gallup Refinery and is located at 
Jamestown New Mexico, approximately 17 miles east of Gallup. Figure 1 shows the 
regional location of the Gallup Refinery. 

The owner is: 
Western Refining 
123 W. Mills Avenue 
El Paso, TX 79901 

(Parent Corporation) 
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Operator: Western Refining Southwest Inc 
Route 3, Box 7 
Gallup, New Mexico 87301 
Western Refining Southwest Inc 
I-40, Exit 39 
Jamestown, New Mexico 87347 

(postal address) 

(physical address) 

SIC code 2911 (petroleum refining) applies to the Gallup Refinery . 

The following regulatory identification and permit governs the Gallup Refinery: 

U.S. EPA ID Number NMD000333211 
OCD Discharge Permit No. GW-032 

The facility status is corrective action/compliance. Annual and quarterly ground water 
sampling is conducted at the facility to evaluate present contamination. 

The refinery is situated on an 810 acre irregular shaped tract of land that is substantially 
located within the lower one quarter of Section 28 and throughout Section 33 of 
Township 15 North, Range 15 West ofthe New Mexico Prime Meridian. A small 
component of the property lies within the northeastern one quarter of Section 4 of 
Township 14 North, Range 15 West. Figure 2 is a topographic map showing the general 
layout of the refinery in comparison to the local topography. 

2.0 Background Information 

2.1 Historical and current site uses 

Built in the 1950's, the Gallup Refinery is located within a rural and sparsely populated 
section of McKinley County in Jamestown New Mexico, 17 miles east of Gallup, New 
Mexico. The setting is a high desert plain on the western slope of the continental divide. 
The nearest population centers are the Pilot (formerly Giant) Travel Center refueling 
plaza, the Interstate 40 highway corridor, and a small cluster of residential homes located 
on the south side oflnterstate 40 approximately 2 miles southwest of the refinery 
(Jamestown). The surrounding land is comprised primarily of public lands and is used 
for cattle and sheep grazing at a density of less than six cattle or 30 sheep per section. 

The refinery primarily receives crude oil via two 6 inch diameter pipelines; two pipelines 
from the Four Comers Area enter the refinery property from the north .. In addition, the 
refinery also receives natural gasoline feed stocks via a 4-inch diameter pipeline that 
comes in from the west along the Interstate 40 corridor from the Conoco gas plant. 
Crude oil and other products also arrive at the site via railroad cars. These feed stocks are 
then stored in tanks until refined into products. 

The Gallup Refinery is a crude oil refining and petroleum products manufacturing 
facility. The Standard Industrial Classification (SIC) code is 2911 and the NAIC is 
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32411. There are no organic chemicals, plastics, or synthetic fibers manufactured that 
contribute to our process flow of waste water. We do not manufacture lubricating oils. 

The Refinery incorporates various processing units that convert crude oil and natural 
gasoline into finished products. These units are briefly described as follows. 

• The crude distillation unit separates crude oil into various fractions; including gas, 
naphtha, light oil, heavy oil, and residuum. 

• The fluidized catalytic cracking unit (FCCU) dissociates_ long-chain hydrocarbon 
molecules into smaller molecules, and essentially 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 form 
high octane naphtha. 

The hydro-treating unit removes undesirable sulfur and nitrogen compounds from 
intermediate feed stocks, and also saturates these feed stocks with hydrogen to 
make diesel fuel. 

• The isomerization unit converts low octane hydrocarbon molecules into high octane 
molecules. 

• 

• 

• 

The treater units remove impurities from various intermediate and blending feed 
stocks to produce finished products that comply with sales specifications. 

The ammonium thiosulfate unit accepts high H2S and ammonia containing gas 
streams from the Amine and the Sour Water Stripper units, and converts these into 
a useful fertilizer product, ammonium thiosulfate. 

The sulfur recovery unit converts and recovers various sulfur compounds from the 
gases and liquids produced in other processing units to create a solid elemental 
sulfur byproduct. This unit only operates when the ammonium thiosulfate unit is 
inoperable or cannot handle incoming loads. 

As a result of these processing steps, the Refinery produces a wide range of petroleum 
products including propane, butane, unleaded gasoline, diesel, and residual fuel. In 
addition to the aforementioned processing units, various other equipment and systems 
support the operation of the refinery and are briefly described as follows. 

Storage tanks are used throughout the refinery to hold and store crude oil, natural 
gasoline, intermediate feed stocks, finished products, chemicals, and water. These tanks 
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are all located 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 storage tanks and processing units. A railroad spur track and a railcar 
loading rack are used to transfer feed stocks 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 feed stocks, additives, and 
chemicals. 

Gasoline and diesel is delivered to the Pilot Center via tanker truck. An underground 
diesel pipeline exits between the refinery and Pilot and Western is working with OCD 
and PSTB to place this line back into service. 

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 then 
pumped out by a vacuum truck. The vacuum truck 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 waste water effluent from various processing areas 
within the refinery and then conveys this wastewater to Tank 35 (T-35) and then to the 
NAP IS. 

T-35 is an equalization tank which handles large process and storm water flows allowing 
the flow to the NAPIS to be controlled during process and storm water events. The 
equalization tank is also used to store the waste water for a couple of days if problems are 
encountered with the downstream equipment, i.e., NAPIS and the benzene strippers and 
in the future the new DAF and MPPE units. The NAPIS is a two compartment oil water 
separator. Oil is separated from water based on the principle that, given a quiet surface, 
oil will float to the water surface where it can be skimmed off. The skimmed slop oil is 
passed to a collection chamber where it is pumped back into the refinery process. The 
clarified water is piped to three benzene strippers where benzene is removed. The 
stripped water flows into the first aeration lagoon. Sludge sinks to the bottom of the 
NAPIS which is periodically vacuumed out by a vacuum truck and disposed as hazardous 
waste at an approved landfill or recycled and reused in refineries that have this allowable 
exemption under RCRA. 

At the benzene strippers, ambient air is blown upwards through the falling cascade of 
clarified waste water as it passes through distillation column packing. Countercurrent 
desorption of benzene from the water occurs due to the high volume of air passing over 
the relatively large surface area provided by the packing. The desorbed benzene is 
absorbed into the air stream and vented to the atmosphere. Effluent from the stripper 
columns gravity flows through piping into the first aeration lagoon. 
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At the aeration basins, the treated waste water is mixed with air in order to oxidize any 
remaining organic constituents and increase the dissolved oxygen concentration available 
in the water for growth of bacteria and other microbial organisms. The microbes degrade 
hydrocarbons into carbon dioxide and water. Three 15-hp mechanical aerators provide 
aeration in the first aeration lagoon with two 15-hp aerators providing aeration in the 
second lagoon. Effluent from the second aeration lagoon flows onward into the first of 
several evaporation ponds of various sizes. 

At the evaporation ponds, waste water is converted into vapor via solar and mechanical 
wind-effect evaporation. No waste water is discharged from the refinery to surface 
waters of the state because all of the waste water evaporates. . 

The storm water system 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 refinery property. Storm water 
that falls within the processing areas is considered equivalent to process waste water and 
is sent to T-35, T-27 and T-28 when needed before it reaches the NAPIS, benzene 
strippers and waste water treatment system for retention in evaporation ponds. Storm 
water discharge from the refinery is very infrequent due to the arid desert-like nature of 
the surrounding geographical area. 

The Gallup Refinery currently operates under the Multi-Sector Permit 2008 (MSGP-
2008). Gallup Refinery submitted a new NOI for coverage under the new MSGP. The 
refinery maintains a Storm Water Pollution Prevention Plan (SWPPP) that includes Best 
Management Practices (BMPs) for effective storm water pollution prevention. The 
refinery has constructed several new berms in various areas and improved outfalls 
(installed barrier dams equipped with gate valves) to minimize the possibility of 
potentially impacted runoff leaving the refinery property. 

2.2 Potential receptors 

Potential receptors at the facility also include those that may arise from future land uses. 
Currently, these include on-site workers, nearby residents, wildlife, and livestock. 1 The 
major route to exposure of humans would be from contaminants reaching a drinking 
water well. Other routes could be from showering, cooking, etc. with contaminated 
ground water, raising crops and vegetables with contaminated ground water, or getting 
exposed to or fishing in surface water that has commingled with shallow ground water. 
Exposure can also occur through contact with soils and/or plants that have become 
contaminated themselves through contact with contaminated ground water. However, 
drinking water wells remain the primary route of possible exposure. 

At this time, the nearest drinking water wells are located on-site at the southwest areas of 
the facility, at depths of approximately 3000 feet. These wells are designated PW-2, PW-

1 Note: There is extensive and regular patrolling by security personnel of the facility which operates 24-
hours- therefore, we can discount the possibility of an inadvertent or deliberate intruder becoming exposed 
to contamination in groundwater that has reached the surface in some form. 
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3 and PW-4. Figure 3 shows the locations of these wells. These wells are operated by the 
facility to provide the refinery's process water, drinking water to nearby refinery-owned 
houses, to the refinery itself, and to the Pilot Travel Center. These wells are monitored 
and no contaminants have been detected in the deep aquifer that these wells are screened 
within. 

Other than the on-site wells, there are no known drinking water wells located within a 4-
mile radius of the site. The nearest drinking water wells that could be used by off-site 
residents are located to the northwest of the site at a distance slightly greater than 4-miles 
located within the Navajo community oflyanbito (shown on the USGS Topographical 
Map- Gallup Quadrangle (Revised 1980).) These wells are northwest ofthe South Fork 
of the Puerco River which heads towards the southwest from immediately north of the 
facility. As the shallowest ground water will generally flow in the direction of surface 
water flow, any possible shallow ground water contamination that left the facility either 
now or in the future would flow towards the southwest after leaving the facility and away 
from the community of lyanbito. The Cibola National Forest lies in the south-east 
direction and there are no wells or residents in this protected area. Boundary monitoring 
wells along the southwest to northwest perimeter of the facility have not shown any 
evidence of contaminants having left the facility in shallow ground water. 

Artesian conditions at some locations of the site lead to the possibility of ground water 
emerging onto the surface and thus being able to affect wildlife. No surface water on the 
site is used for human consumption or primary contact, such as immersion, or secondary 
contact, such as recreation. The man-made ponds on the site are routinely monitored and 
are a part of this Plan. Therefore, if they are in contact with shallow ground water that has 
exhibited elevated levels of contaminants, the Plan will detect any commingling of 
ground water and surface waters. 

Fluctuating ground water elevations can smear contaminants into subsurface soil and 
rocks, and there is a possibility that plant roots could reach such contaminated soils and 
bio-concentrate contaminants creating another route of exposure to potential receptors, 
such as birds and animals that eat the plants. No food crops are currently grown on the 
site. 

2.3 Type and characteristics of the waste and contaminants and any known and 
possible sources 

The types of waste likely include- volatile and semi-volatile organic compounds, 
primarily hydrocarbons, but could include various other industrial chemicals such as 
solvents; acids; spent caustic solutions; and heavy metals present in spent chemicals and 
waste water. These wastes could be in the form of waste water, spent chemicals destined 
for off-site shipping and disposal packed in drums, sludge, and dry solids. Dry wastes 
could stem from wind-blown metallic powders used as catalysts, and regular municipal 
solid wastes stored in covered containers destined for municipal landfills. 
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Most of the wastes and contaminants that could possibly reach ground water have the 
characteristic that they would biodegrade and naturally attenuate. However, any heavy 
metals present in dirt and sludge could possibly leach into ground water and would not 
attenuate. There is a possibility also that certain long-lived chemicals would not 
biodegrade, or, if they did, it would be at a very slow pace. 

Possible sources include leaks from buried pipes, tanks, surface spills, and historical 
dumping of wastes in remote areas of the site. 

All above-ground large tanks have leak detection or equivalent systems, such as radar 
gauges. Pumps that could leak hydrocarbons are within containment areas, and all tanks 
are also within berms to contain spills. The NAPIS has double walls and a leak detection 
system. This situation did not exist in the past. So, past spills and leaks could be a source 
of ground water contamination. 

Similarly, surface impoundments can serve as a source of possible ground water 
contamination. In the past, liquids from the railroad rack lagoon in the northeast end of 
the Facility discharged into a field and drain onto the ground and evaporate -this led to 
subsurface soil contamination and has recently been cleaned up for a corrective action 
complete with controls status. Disposal of waste water into open fields is not practiced at 
the Gallup Refinery. 

There are fourteen Sold Waste Management Units (SWMU) identified at the Gallup 
Refinery, and one closed Land Treatment Area. 

RCRA Regulated Units 

• Land Treatment Unit 

SWMUs 

• SWMU 1- Aeration Basin 
• SWMU 2 -Evaporation Ponds 
• SWMU 3 -Empty Container Storage Area 
• SWMU 4- Old Burn Pit 
• SWMU 5 -Landfill Areas 
• SWMU 6- Tank Farm 
• SWMU 7- Fire Training Area 
• SWMU 8- Railroad Rack Lagoon 
• SWMU 9- Drainage Ditch and the Inactive Landfarm 
• SWMU 10- Sludge Pits 
• SWMU 11 - Secondary Oil Skimmer 
• SWMU 12- Contact Wastewater Collection System 
• SWMU 13- Drainage Ditch between North and South Evaporation Ponds 
• S WMU 14 - API Separator 
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Existing ground water monitoring wells effectively surround all these SWMUs. 

2.4 Summary of contaminant releases that could contribute to possible ground 
water contamination 

Spills and leaks are known to have occurred on the site in various locations. Although 
most hydrocarbons are rapidly picked up for recovery, some of the liquids present in a 
spill enter the subsurface. With precipitation, there is a possibility that some of the 
contaminants could leach out and reach ground water. 

Separate Phase Hydrocarbons (SPH) floating on shallow ground water has been found at 
the northeast end ofthe facility. A system of recovery wells has been created and SPH 
has been pumped out for several years. Recovery through hand-bailing continues on a 
quarterly basis with the volumes recovered, dropping substantially every year. Trace 
levels of Benzene have also been found in wells in this area possibly linked to this spilled 
material. 

Recovery Wells 

• RW-1 
• RW-2 
• RW-5 
• RW-6 

A small tank that held Methyl Tert Butyl Ether (MTBE) has leaked and created a plume 
ofMTBE in the shallow ground water at the northeast end of the refinery. This tank is no 
longer in service and has been removed. MTBE has not been used at the refinery since 
April2006. 

A series of monitoring wells at various depths are in place to monitor contaminant 
plumes from this northeast area that has SPH and MTBE releases. These monitoring 
wells are designated as follows. 

Monitoring Wells 

• OW-29 

• OW-30 

• OW-13 

• OW-14 

• OW-50 

• OW-52 

A unit at the southwest end of the Facility that is used to recover oil and recycle this oil 
back into the process has also - through leakage and spills - caused some MTBE and 
hydrocarbon contamination in shallow ground water. This unit is known as the New 
American Petroleum Institute Separator (NAPIS) and has up-gradient and down-gradient 
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shallow monitoring wells around it. The up-gradient well is NAPIS-1. The downstream 
wells are- NAPIS-2, NAPIS-3 and KA-3. 

There has always been the possibility that the waste water treatment system of the 
Facility based on aeration lagoons and evaporation ponds may have leaked contaminants 
into shallow ground water. The first aeration lagoon, known as AL-l, has received waste 
water with benzene at levels greater than 0.5 ppm- either through ineffective treatment 
farther upstream in the process, or through overflows - making these liquids a hazardous 
waste; however the aeration process and biological action within this lagoon has brought 
the benzene levels to well below 0.5 ppm and of the order ofO.l ppm and less. 

Monitoring well GWM-1 was installed in July 2004 down gradient ofthe aeration basins 
in order to detect potential leakage from the aeration basins. The location of this well 
was determined in the field after mutual consultation by representatives of the refinery, 
OCD and the drilling contractor. 

Two new shallow ground water monitoring wells were installed in the early fall of 2005 
near GWM-1 which is located at the southwest corner ofEP-1. GWM-2 was placed at 
the NW corner ofEP-2 and GWM-3 was placed at the NW corner ofEP-1. GWM-1, 2 
and 3 were placed to determine whether any leakage from the lagoons and or evaporation 
pond is occurring. Figure 3 shows the location of all of the active monitoring wells on 
the Facility. 

3.0 Site Conditions 

The Gallup Refinery is located within a rural and sparsely populated section of McKinley 
County. It is situated in the high desert plain on the western flank of the continental 
divide approximately 1 7 miles east of Gallup. The surrounding land is comprised 
primarily of public lands and is used for cattle and sheep grazing at low densities2

. 

3.1 Current site topography and location of natural and manmade structures 

Local topography consists of a gradually inclined down-slope from high ground in the 
southeast to a lowland fluvial plain in the northwest. The highest point on refinery 
property is located at the southeast corner boundary (elevation approximately 7,040 feet) 
and the lowest point is located at the northwest corner boundary (elevation approximately 
6,860 feet). The refinery processing facility is located on a flat man-made terrace at an 
elevation of approximately 6,950 feet. 

3.2 Drainages 

Surface water in this region consists of the man-made evaporation ponds and aeration 
basins located within the refinery, a livestock watering 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 

2 See, for example, the web site of McKinley County at http://www.co.rnckinley.nm.us/ 
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basins typically contain water consistently throughout the year. The South Fork of the 
Puerco River and its tributaries are intermittent and generally contain water only during, 
and immediately after, the occurrence of precipitation. 

3.3 Vegetation types 

Surface vegetation consists of native xerophytic vegetation including grasses, shrubs, 
small junipers, and some prickly pear cacti. Average rainfall at the refinery is less than 7 
inches per year, although it can vary to slightly higher levels elsewhere in the county 
depending on elevation. 

On alluvial fans on valley sides and drainage ways, the existing vegetation is usually 
alkali sacaton, western wheatgrass, Indian ricegrass, blue grama, bottlebrush squirreltail, 
broom snakeweed, fourwing saltbush, threeawn, winterfat, mat muhly and spike muhly. 
On fan remnants on valley sides we usually find blue grama, western wheatgrass, Indian 
ricegrass, big sagebrush, galleta, bottlebrush squirreltail, fourwing saltbrush, 
needleandthread, oneseed juniper, sand dropseed, spineless horse brush, rabbitbrush, and 
twoneedle pinyon. 

3.4 Erosion features 

The impacts of historic overgrazing are visible at the north-side of the facility, in the form 
of arroyos that formed when surface run-off cut through the ground and washed away 
soils that were not able to hold water with their ground cover lost to overgrazing. Now 
that the facility is fenced and no livestock grazing occurs on the site, vegetation has 
recovered in these areas. With the facility helping to bring back vegetation in its 
undeveloped areas the formation and deepening of erosion features on its land has 
decreased. 

3.5 Subsurface conditions 

3.5.1 Soil types and associations 

Most of the soils found at the surface in the locations where wells are located consist of 
the Mentmore-Gish complex? These soils occur in alluvial fans on valley sides and fan 
remnants on valley sides. The parent material for these soils is slope and fan alluvium 
derived from sandstone and shale. These are well drained soils with moderately slow (0.2 
in/hr) to slow permeability (0.06 in/hr). In this association, the Gish and similar soils 
make up about 45 percent, the Mentmore and similar soils 35 percent, and minor 
components 20 percent. These minor components are - Berryhill and similar soils 1 0 
percent, and Anodize and similar soils 10 percent. The typical profile for these soils is - 0 
to 2 inches fine sandy loam, 2-72 inches various kinds of clay loam. 

3 Soil Survey of McKinley County Area, New Mexico, McKinley County and Parts ofCibola and San Juan 
Counties, Natural Resources Conservation Service (NRCS), US Department of Agriculture, available at -
http://soildatamart.nrcs.usda.gov/Manuscripts/NM692/0/McKinley.Area%20NM.pdf 

15 



Drill logs for various wells have been provided electronically to the NMED/HWB. From 
these well logs we can infer that the soils in the subsurface are generally composed of 
clays starting at the immediate subsurface, interbedded with narrow sand and silt layers. 
At about 100 to 150 feet, layers of mudstone, sandstone (from the Chinle formation, 
Petrified Forest group) and siltstone start to appear. Figure 4 shows a generalized 
relationship of soils in and around the Gallup Refinery. 

3.5.2 Stratigraphy 

The 810 acre refinery property site is located on a layered geologic formation. Surface 
soils generally consist of fluvial and alluvial deposits; primarily clay and silt with minor 
inter-bedded sand layers. Below this surface layer is the Chinle Formation, which consists 
of low permeability clay stones and siltstones that comprise the shale of this formation. 
As such, the Chinle Formation effectively serves as an aquiclude. Inter-bedded within the 
Chinle Formation is the Sonsela Sandstone bed, which represents the uppermost potential 
aquifer in the region. 

The Sonsela Sandstone bed lies within and parallels the dip of the Chinle Formation. As 
such, its high point is located southeast of the refinery and it slopes downward to the 
northwest as it passes under the refinery. Due to the confinement of the Chinle 
Formation aquiclude, the Sonsela Sandstone bed 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. 

3.5.3 Presence and flow direction of ground water 

Ground water flow within the Chinle Formation is extremely slow and typically averages 
less than 10-10 centimeters per second (less than 0.01 feet per year). Ground water flow 
within the surface soil layer above the Chinle Formation is highly variable due to the 
presence of complex and irregular stratigraphy; including sand stringers, cobble beds, and 
dense clay layers. As such, hydraulic conductivity may range from less than 1 o-2 

centimeters per second in the gravelly sands immediately overlying the Chinle Formation 
up to 1 o-8 centimeters per second in the clay soil layers located near the surface. 

Shallow ground water located under refinery property generally flows along the upper 
contact of the Chinle Formation. The prevailing flow direction is from the southeast and 
toward the northwest. In the past, a subsurface ridge has been identified that was thought 
to deflect some flow in a northeasterly direction in the vicinity of the refinery tank farm. 
This is not clear from the present data. 

4.0 Investigation Methods 

The purpose of this section is to describe the types of activities that will be conducted and 
the methods that will be used as part of this Plan. Appendix B provides more detailed 
information on actual sampling procedures that will be used. 
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4.1 Ground water Sampling Methodology 

All monitoring wells scheduled for sampling during a ground water sampling event will 
be sampled within 15 working days of the start of the monitoring and sampling event. 

Appendix C provides details of the wells to be sampled - including their date of 
establishment, ground elevation, top of casing elevation, well casing stick-up length, well 
depth, well casing diameter, screened interval, screen length, and stratigraphic units. 

4.1.1 Well Gauging 

At the beginning of each quarterly, semi-annual, or annual sampling event, all monitoring 
and recovery wells listed in Appendix A- Table 1 Ground Water Monitoring Schedule, 
will be gauged to record the depth to SPH (if present), the depth to water, and the total 
depth of the well. The gauging will be performed using an oil/water interface probe 
attached to a measuring tape capable of recording measurements to the nearest 0.01 foot. 
All measurements will be made relative to the same datum for all wells. 

Gauging measurements will be recorded on a field gauging form. Data obtained from the 
gauging will be reported in the annual ground water monitoring report. The data will be 
used to develop groundwater contour maps and SPH thickness isopleths which will also 
be included in the annual report. 

4.1.2 Well Purging 

Each monitoring well will be purged by removing ground water prior to sampling in 
order to ensure that formation water is being sampled. Generally, at least three well 
volumes (or a minimum of two if the well has low recharge) will be purged from each 
well prior to sampling. Field water quality measurements must stabilize for a minimum of 
three consecutive readings before purging will be discontinued. Field water quality 
measurements will include pH, electrical conductivity, temperature, and dissolved 
oxygen (% ). Field water quality measurement stability will be determined when field 
parameter readings stabilize to within ten percent between readings for three consecutive 
measurements. Once the readings are within ten percent, purging will stop and the well is 
ready for sample collection. The volume of ground water purged, the instruments used, 
and the readings obtained at each interval will be recorded on the field-monitoring log. 
Well purging and sampling will be performed using disposable bailers and/or 
appropriately decontaminated sampling pumps. 

4.2 Ground water Sample Collection 

Ground water samples will be obtained from each well within 24 hours of the completion 
of well purging. 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 
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procedures are described in more detail in Appendix B. Decontamination procedures for 
reusable water sampling equipment are described in Appendix B. 

All purged ground water and decontamination water from monitoring wells will be 
disposed of in the refinery waste water treatment system upstream ofthe API Separator. 
The procedures for disposing materials are described in Appendix B. 

Ground water samples intended for metals analysis will be submitted to the laboratory as 
total metals samples. Ground water samples obtained for dissolved metals analysis will 
be filtered using disposable filters with a 0.45 micrometers mesh size. 

4.2.1 Sample Handling 

Sample containers and procedures for storage and shipping will be according to test 
method protocols and as recommended by the testing laboratory approved. 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 in Appendix B of this Plan, will be followed 
for all samples collected. All samples will be submitted to the laboratory as soon as 
possible to allow the laboratory to conduct the analyses within the method holding times. 
Details of the general sample handling procedures are provided in Appendix B. 

The following shipping procedures will be performed during each sampling event: 

• 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. 

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

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

• Plastic containers will be protected from possible puncture during shipping using 
cushioning material. 

• The chain-of-custody form and sample request form will be shipped inside the 
sealed storage container to be delivered to the laboratory. 

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

4.3 Analytical Methods 

Ground water and surface water samples collected during the monitoring events will be 
analyzed for the constituents listed in Appendix D, Table 1. In addition, for various 
locations the list of metals is modified to either be the Skinner list of the NM Water 
Quality Control Commission list. Appendix D, Table 1 provides a summary of target 
analytes for each EPA analytical method. 
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4.4 Quality Assurance Procedures 

Contract analytical laboratories will maintain internal quality assurance programs in 
accordance with EPA and industry accepted practices and procedures. At a minimum, the 
laboratories will use a combination of standards, blanks, surrogates, duplicates, matrix 
spike/matrix spike duplicates (MS/MSD), blank spike/blank spike duplicates (BS/BSD), 
and laboratory control samples to demonstrate analytical QA/QC. The laboratories will 
establish control limits for individual chemicals or groups of chemicals based on the 
long-term performance of the test methods. In addition, the laboratories will establish 
internal QA/QC that meets EPA's laboratory certification requirements. The specific 
procedures to be completed are identified in the following sections. 

4.4.1 Equipment Calibration Procedures and Frequency 

The laboratory's equipment calibration procedures, calibration frequency, and calibration 
standards will be in accordance with the EPA test methodology requirements and 
documented in the laboratory's quality assurance and SOP manuals. All instruments and 
equipment used by the laboratory will be operated, calibrated, and maintained according 
to the manufacturers' guidelines and recommendations. Operation, calibration, and 
maintenance will be performed by personnel who have been properly trained in these 
procedures. A routine schedule and record of instrument calibration and maintenance will 
be kept on file at the laboratory. 

4.4.2 Field QA/QC Samples 

Field duplicates and trip blanks may be obtained for quality assurance during sampling 
activities. The samples will be handled as described in Section 4.4.3. 

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 de-ionized water placed in an appropriate sample container. Trip blanks will be 
analyzed at a frequency of one for each shipping event involving twenty or more 
samples. Generally, a trip blank will only be placed in one ofthe containers, if more than 
one container is used to ship the set of samples. 

4.4.3 Laboratory QA/QC Samples 

Analytical procedures will be evaluated by analyzing reagent or method blanks, 
surrogates, matrix spike/matrix spike duplicates (MS/MSDs ), blank spike/blank spike 
duplicates (BS/BSDs) and/or laboratory duplicates, as appropriate for each method. The 
laboratory QA/QC samples and frequency of analysis to be completed will be 
documented in the cited EPA or other test methodologies. At a minimum, the laboratory 
will analyze laboratory blanks, MS/MSDs, BS/BSDs and laboratory duplicates at a 
frequency of one in twenty for all batch runs requiring EPA test methods and a frequency 
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of one in ten for non-EPA test methods. Laboratory batch QA/QC samples will be project 
specific. 

4.4.4 Laboratory Deliverables 

The analytical data package will be prepared in accordance with EPA-established Level 
II analytical support protocol which will include: 

• Transmittal letter, including information about the receipt of samples, the testing 
methodology performed, any deviations from the required procedures, any 
problems encountered in the analysis of the samples, any data quality exceptions, 
and any corrective actions taken by the laboratory relative to the quality of the 
data contained in the report; 

• Sample analytical results, including sampling date; date of sample extraction or 
preparation; date of sample analysis; dilution factors and test method 
identification; water sample results in consistent units (milligrams per liter or 
micrograms per liter (Jlg/L) ); and detection limits for undetected analytes. Results 
will be reported for all field samples, including field duplicates and blanks, 
submitted for analysis; 

• Method blank results, including reporting limits for undetected analytes; 
• Surrogate recovery results and corresponding control limits for samples and 

method blanks (organic analyses only); 
• Laboratory duplicate results for inorganic analyses, including relative percent 

differences and corresponding control limits; 
• Sample chain-of-custody documentation; 
• Holding times and conditions; 
• Conformance with required analytical protocol(s); 
• Instrument calibration; 
• Blanks; 
• Detection/quantitative limits; 
• Recoveries of surrogates and/or matrix spikes (MS/MSDs); 
• Variability for duplicate analyses; 
• Completeness; 
• Data report formats; 

Data deliverables provided by the laboratory that include analysis of organic compounds 
will also include the following: 

• A cover letter referencing the procedure used and discussing any analytical 
problems, deviations, and modifications, including signature from authority 
representative certifying to the quality and authenticity of data as reported; 

• A report of sample collection, extraction, and analysis dates, including sample 
holding conditions, 

• Tabulated results for samples in units as specified, including data qualification in 
conformance with EPA protocol, and definition of data descriptor codes; 
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• Final extract volumes (and dilutions required), sample size, wet-to-dry weight 
ratios, and instrument practical detection/quantitative limit for each analyte, 

• Analyte concentrations with reporting units identified, including data qualification 
and a description of the qualifiers, 

• Quantification of analytes in all blank analyses, as well as identification of 
method blank associated with each sample, 

• Recovery assessments and a replicate sample summary, including all surrogate 
spike recovery data with spike levels/concentrations for each sample and all 
MS/MSD results (recoveries and spike amounts), and 

4.4.5 Review of Field and Laboratory QA/QC Data 

The sample data, field, and laboratory QA/QC results will be evaluated for acceptability 
with respect to the data quality objectives (DQOs). Each group of samples will be 
compared with the DQOs and evaluated using data validation guidelines contained in 
EPA guidance documents: Guidance Document for the Assessment of RCRA 
Environmental Data Quality, National Functional Guidelines for Organic Data Review, 
and Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
Analyses, and the most recent version ofSW-846, and industry-accepted QA/QC 
methods and procedures. 

The laboratory will notify the Gallup Refinery Project Manager of data quality exceptions 
within one business day of identifying the data quality exception in order to allow for 
sample re-analysis, if possible. The Gallup Refinery Project Manager will contact NMED 
within one business day of receipt of laboratory notification of data quality exceptions in 
order to discuss the implementations and determine whether the data will still be 
considered acceptable, or if sample re-analysis or re-sampling is necessary. 

4.4.6 Blanks, Field Duplicates, Reporting Limits and Holding Times 

4.4.6.1 Blanks 
The analytical results of field blanks and field rinsate blanks will be reviewed to evaluate 
the adequacy of the equipment decontamination procedures and the possibility of cross­
contamination caused by decontamination of sampling equipment. The analytical results 
of trip blanks will be reviewed to evaluate the possibility for contamination resulting 
from the laboratory-prepared sample containers or the sample transport containers. The 
analytical results of laboratory blanks will be reviewed to evaluate the possibility of 
contamination caused by the analytical procedures. If contaminants are detected in field 
or laboratory blanks, the sample data will be qualified, as appropriate. 

4.4.6.2 Field Duplicates 
Field duplicates will consist of two samples either split from the same sample device or 
collected sequentially. Field duplicates will not be collected on a routine basis, as there is 
sufficient data to establish outliers or suspect results through a trends analysis. Field 
duplicate samples may be collected for confirmation if a sample establishes the presence 
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of a contaminant in an unexpected location, such as a deep aquifer, or at unexpected 
levels. 

4.4.6.3 Method Reporting Limits 
Method reporting limits for sample analyses will be established at the lowest level 
practicable for the method and analyte concentrations and will not exceed ground water 
or surface water cleanup standards and screening levels. Detection limits that exceed 
established standards or screening levels and are reported as "not detected" will be 
considered data quality exceptions and an explanation for its acceptability for use will be 
provided. 

4.4.6.4 Holding Times 
Per EPA protocol the sampling, extraction, and analysis dates will be reviewed to 
confirm that extraction and analyses were completed within the recommended holding 
times. Appropriate data qualifiers will be noted if holding times are exceeded. 

4.4. 7 Representativeness and Comparability 

4.4. 7.1 Representativeness 
Representativeness is a qualitative parameter related to the degree to which the sample 
data represent the relevant specific characteristics of the media sampled. Procedures will 
be implemented to assure representative samples are collected and analyzed, such as 
repeated measurements of the same parameter at the same location over several distinct 
sampling events. Any procedures or variations that may affect the collection or analysis 
of representative samples will be noted and the data will be qualified. 

4.4.7.2 Comparability 
Comparability is a qualitative parameter related to whether similar sample data can be 
compared. To assure comparability, analytical results will be reported in appropriate units 
for comparison with other data (past studies, comparable sites, screening levels, and 
cleanup standards), and standard collection and analytical procedures will be 
implemented. Any procedure or variation that may affect comparability will be noted and 
the data will be qualified. 

4.4.8 Laboratory Reporting, Documentation, Data Reduction, and Corrective 
Action 

Upon receipt of each laboratory data package, data will be evaluated against the criteria 
outlined in the previous sections. Any deviation from the established criteria will be 
noted and the data will be qualified. A full review and discussion of analytical data 
QA/QC and all data qualifiers will be submitted as appendices or attachments to the 
ground water monitoring reports. Data validation procedures for all samples will include 
checking the following, when appropriate: 

• Holding times 
• Detection limits 
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).~ • Field equipment rinsate blanks 

• Field blanks 

• Field Duplicates 

• Trip blanks 

• Reagent blanks 

• Laboratory duplicates 

• Laboratory blanks 

• Laboratory matrix spikes 

• Laboratory matrix spike duplicates 

• Laboratory blank spikes 

• Laboratory blank spike duplicates 

• Surrogate recoveries 

If significant quality assurance problems are encountered, appropriate corrective action 
will be implemented. All corrective action will be reported and the corrected data will be 
qualified. 

5.0 Monitoring and Sampling Program 

The primary objective of ground water monitoring is to provide data which will be used 
to assess ground water quality at and near the Facility. Ground water elevation data will 
also be collected to evaluate ground water flow conditions. The ground water monitoring 
program for the Facility will consist of sample collection and analysis from a series of 
monitoring wells, recovery wells, outfalls, and evaporation pond locations. 

The monitoring network is divided into two investigation areas (East Side and West 
Side). The sampling frequency, analyses and target analytes will vary for each 
investigation area and well/outfall/evaporation pond location. The combined data from 
these investigation areas will be used to assess ground water quality beneath and 
immediately down-gradient of the Facility, and evaluate local ground water flow 
conditions. 

Samples will not be collected from monitoring wells that have measurable SPH. For 
wells that are purged dry, samples will be collected if recharge volume is sufficient for 
sample collection within 24 hours. Wells not sampled due to insufficient recharge will be 
documented in the field log. 

The following sections outline the monitoring program for each investigation area. 

5.1 East Side 

5.1.1 Sampling Locations 

The location of the East Side monitoring and recovery wells are shown in Figure 3. The 
following wells will be sampled (as described in Appendix D, Table 1) within the East 
Side area: 
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Recovery wells 

• RW-1 
• RW-2 
• RW-5 
• RW-6 

Monitoring wells 

• OW-29 

• OW-30 

• OW-13 

• OW-14 

• OW-50 

• OW-52 

5.2 West Side 

5.2.1 Sampling Locations 

The locations of wells on the West Side are shown in Figure 3. 

The following wells, outfalls, and ponds will be sampled (as described in Appendix D, 
Table 1) within the West Side area: 

(Note: these outfalls are from one section of the waste water treatment system to another 
-they do not discharge to any location outside the facility.) 

Monitoring wells 

• NAPIS 1 

• NAPIS 2 

• NAPIS 3 

• KA-3 

• GWM-1 

• GWM-2 

• GWM-3 

• SMW-2 

• SMW-4 

• MW-1 

• MW-4 

• MW-5 

• OW-l 

• OW-10 
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,,,~ • OW-11 

• OW-12 ,.,. 
BW-lA • 

""""' • BW-lB 

• '"" 
BW-lC 

• BW-2A 
'"' BW-2B • 
'"" • BW-2C 

• BW-3A ,,.. 
• BW-3B 

,,.. • BW-3C 
... • PW-2 

• PW-3 
"' PW-4 • 
""" 

Outfalls .. 
~• • ALl Inlet 

• AL2 Inlet 
""" • EPl Inlet ,,.,. 

AL2 to EP-1 • 
"" • Pilot Travel Center effluent 

• NAPIS effluent 
"''* 

• Boiler water Inlet to EP-2 
4•l'llt 

.~,... 
Ponds 

,,,. 
• EPl Inlet 

, .. • EP2 Inlet 

• Pond 1 
,, .. 

• Pond2 ... • Pond 3 

• Pond4 
'"'' • Pond 5 
"'" Pond 6 • 

• Pond 7 

• 
~-

Pond 8 

• Pond 9 

""' • Pond 11 

""" • Pond 12A 

• Pond 12B 
""' Any temporary pond containing liquid • 
"""' 

Containment 
""' 

'""" 
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• NAPIS secondary containment 

5.3 Monitoring Program Revisions 

Upon review of the analytical results from the monitoring events under this Plan, historic 
facility-wide monitoring data, available soil boring data, and other related information 
Western Refining will assess the monitoring program presented in this Plan. Revisions to 
the Plan, as necessary, will then be presented for agency review and approval on an 
annual basis. These revisions may include, but not be limited to, a reduction or change in 
monitoring locations, monitoring frequency, and/or target analytes. 
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Appendix B: Gallup Field Sampling Collection and Handling Standard Procedures 

Field Data Collection: Elevation and Purging 

All facility monitoring wells and recovery wells are gauged as required through the year. 
Gallup does not have any recovery well pumps that need to be shut off and removed prior 
to water elevation measurements. 

All water/product levels are measured to an accuracy of the nearest 0.01 foot using an 
electrical conductivity based meter, the Heron Instruments 100ft. DipperT electric water 
depth tape complying with US GGG-T -1 06E, EEC Class II. After determining water 
levels, well volumes are calculated using the appropriate conversion factors for a given 
well based on its internal diameter. Volume is equal to the height ofthe liquid column 
times the internal cross-sectional area of the well. 

Generally, at least three well volumes (or a minimum of two if the well has low recharge) 
are purged from each well prior to sampling. 

Before sample collection can begin, the water collected from each monitoring well must 
be fresh aquifer water. Well evacuation replaces stagnant well water with fresh aquifer 
water. The water level in the well, total depth of well and thickness of floating product 
(if any) will be measured using the DipperT electric water depth tape. If product is 
present, a ground water sample is typically not obtained. 

If a well is pumped or bailed dry before two or three well volumes can be evacuated, it 
requires only that sufficient time elapse for an adequate volume of water to accumulate 
for the sampling event. The first sample will be tested for pH, temperature, specific 
conductivity and dissolved oxygen(%). The well will be retested for pH, temperature, 
specific conductivity and dissolved oxygen (%) after sampling as a measure of purging 
efficiency and as a check on the stability of the water samples over time. All well 
evacuation information will be recorded in a log book. 

Wells MW-1, MW-2, MW-4, MW-5, BW-1C, BW-2A, BW-2B, BW-3B, SMW-4, 
OW13, OW14, OW29 and OW30 are each equipped with a dedicated electrical pump. 
The remaining wells are purged using a portable Grundfos pump. Recovery wells and 
NAPIS-1, NAPIS-2, NAPIS-3 and KA-3 are hand-bailed as well as GWM1 and GWM2 
and GWM3 are hand-bailed if the presence of water is detected. 

Purged well water from wells is collected in fifty five gallon drums and disposed of 
upstream of the NAPIS. The water is treated in the refinery's waste water treatment 
system. 

Sampling Equipment at Gallup 

The following sampling equipment is maintained at Gallup and used by the sampling 
personnel: 
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• Heron Instruments 100 ft. DipperT electric water depth tape complying with US 
GGG-T -1 06E, EEC Class II. 

• Pall Corporation Aero 50A 0.45 micron disposable filter used with 60 ml. 
disposable syringe for filtering water in the field. 

• YSI pH/Conductivity meter Model63, calibrated with a one-point, two-point, or 
three-point calibration procedure using pH standards of7, 4 and 10. 

• IQ Scientific Instruments, pH/Temperature/Conductivity/ Dissolved Oxygen 
meter, Model IQ1806LP. 

• Grundfos 2-inch pumps with Grundfos 115-volt AC-to-De converter. 

Calibration and maintenance procedures will be performed according to the 
manufacturer's specifications. 

Order of Collection 

Samples will be collected in the order listed below: 

Parameter 

Volatile Organics 

TOC, Phenols, Nitrate, Ammonia 

Extractable Organics 

Chloride and Sulfate 

Metals* 

Bottle Type 

VOA vials with septa cap of 
TeflonrM 

Quart glass jar, H2S04 

Quart glass jar with Teflon TM cap 

Quart plastic, no preservative 

Pint plastic 

* Prefiltration bottle for dissolved metals which is subsequently filtered and transferred to 
a pint plastic bottle with HN03. 

Filtration 

Ground water samples are filtered prior to dissolve metals analysis. For dissolved metals, 
sample water is poured into a jar and then extracted with a syringe. The syringe is then 
used to force the sample water through a 0.45 micron pore filter paper filter into the 
proper sample bottle to collect dissolved metals samples. Filtration must be performed 
within two hours of sample collection. Pour the filtrate into a sample bottle containing 
HN03 preservative. 
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For samples destined for total metals analysis, do not filter the sample, and preserve with 
HN03 to pH <2 in the field. 

Gallup sampling personnel carry a cell phone when gathering ground water and other 
water samples. While sampling procedures are generally well known and the appropriate 
sample bottles are ordered to match each sampling event, occasional questions do arise 
from unforeseen circumstances which may develop during sampling. At such times, 
sampling personnel contact Hall Environmental Analytical Laboratory to verify that 
sampling is correctly performed. 

Sample Handling Procedures 

At a minimum, the following procedures will be used when collecting samples: 

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

• All samples collected for chemical analysis will be transferred into clean sample 
containers supplied by the analytical laboratory. The sample container will be 
clearly marked. 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. 

• Sample labels and documentation will be completed for each sample. 

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 in Section 4.2.1 of this Plan, will be 
followed for all samples collected. All samples will be submitted to the laboratory to 
allow the laboratory to conduct the analyses within the method holding times. 

General Well Sampling Procedures 

For safety protection and sampling purity, rubber gloves are worn and changed between 
each activity. 

Prepare for sampling event by making out sample bottle labels and have bottles separated 
into plastic bags for each well to be sampled and placed in an ice chest ready to take into 
the field. Bring along a note book and sample log. Document weather conditions, sample 
date and time. Fill in label with location, date, time, analysis, preservative, and your 
name. Start sampling by adjusting converter speed for each well. Affix sample label and 
fill bottle according to lab instructions. For samples intended for VOC analysis, use 
bottles with septa lids, fill bottle to neck and add final amount of water with cap to form 
meniscus. Tum bottles upside down to examine for bubbles, if bubbles are detected in 
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the vial, repeat collection procedure.. If no bubbles show, secure lids and pack in bubble 
wrap and place in cooler until sampling is completed. 

Decontaminate equipment that is not dedicated for use in a particular well. 

Refrigerate completed samples until shipping to lab. Be sure to check holding times and 
arrange for appropriate shipping method. 

Be sure that the field effort is adequately staffed and equipped. Check QC requirements 
before departing-QC samples require additional equipment and supplies. 

Surface Water Sample Collection 

At the evaporation ponds, samples will be collected as a grab sample at the pond edge 
near the inlets. This location will be noted in the field notebooks. The sampler will avoid 
disturbing sediment and gently allow the sample container to fill making sure that undue 
disturbance does not allow volatile contaminants to be lost. The sample bottle will be 
used for the sample collection in a shallow location near the bank. If a separate bottle/ 
bailer is used to refill the sample container, this will be duly noted in the field log books. 
The decision to use a separate bottle/bailer will be made, if at all, by the sampler and the 
reasons for doing so will be noted in the field log book. 

Upon arrival at the field site, the sampler will set out safety equipment such as traffic 
cones and signs (if required). The vehicle will be parked a sufficient distance away so as 
to prevent sample contamination from emissions. Appropriate sample containers and 
gloves must be used for the type of analyses to be performed. 

Decontamination Procedures 

The objective of the decontamination procedures is to minimize the potential for cross­
contamination 

The majority of field equipment used for ground water sampling will be disposable and, 
therefore, not require decontamination. In order to prevent cross-contamination, field 
equipment that comes into contact with water or soil will be decontaminated between 
each sampling location. The decontamination procedure will consist of washing the 
equipment with a non-phosphate detergent solution (examples include Fantastik™, Liqui­
Nox®), followed by two rinses of distilled water and air dried. 

Decontamination water and rinsate will be contained and disposed of the same way as 
purge water, as described in Section 4.2. Decontamination procedures and the cleaning 
agents used will be documented in the daily field log. 
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Field Equipment Calibration Procedures 

Field equipment requiring calibration will be calibrated to known standards, in 
accordance with the manufacturers' recommended schedules and procedures. Calibration 
checks will be conducted daily 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. A properly calibrated replacement instrument will be used in the 
interim. Instrumentation used during sampling events will be recorded in the daily field 
logs. 

Collection and Management of Investigation Derived Waste 

Investigation derived waste (IDW) generated during each groundwater sampling event 
may include purge water, decontamination water, excess sample material, and disposable 
sampling equipment. All water from all wells generated during sampling and 
decontamination activities will be temporarily stored in labeled 55-gallon drums until 
disposed in the refinery wastewater treatment system upstream of the API separator. All 
other solid waste generated during sampling activities (including sampling gloves, tubing, 
etc) will be disposed of with the Refinery's general municipal waste. 

Documentation of Field Activities 

Daily field activities, including observations and field procedures, will be recorded using 
indelible ink on field sampling forms. The original field forms will be maintained at 
Gallup Refinery. Completed forms will be maintained in a bound and sequentially 
numbered field file for reference during field activities. The daily record of field activities 
will include the following information: 

• Well ID/ Evaporation pond location/ Outfall 
• Date 
• Start and finish sampling time 
• Field team members, including visitors 
• Weather conditions 
• Daily activities and times conducted 
• Observations 
• Record of samples collected with sample designations 
• Photo log (if needed) 
• Field monitoring data, including health and safety monitoring (if needed) 
• Equipment used and calibration records, if appropriate 
• List of additional data sheets and maps completed 
• An inventory of the waste generated and the method of storage or disposal 
• Signature of personnel completing the field record 
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Sample Custody 

All samples collected for analysis will be recorded in the field report or data sheets. 
Chain-of-custody forms will be completed at the end of each sampling day, prior to the 
transfer of samples off site, and will accompany the samples during shipment to the 
laboratory. A signed and dated custody seal will be affixed to the lid of the shipping 
container. 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. Gallup Refinery will maintain copies of all chain -of-custody 
forms generated as part of sampling activities. Copies of the chain-of-custody records 
will be included with all draft and final laboratory reports submitted to NMED and OCD. 
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Appendix C 

WELL OAT A 2010 SUMMARY TABLE 
2010 ANNUAL GROUNDWATER DISCHARGE REPORT 

A Well Well B D=A-C =0.8 B + D Screened Purge 
Casing 

Ground Casing Stick- Casing Total Depth 
SPH 

c 
Ground- Corrected Interval Stratigraphic unit Volum 

Date of WeiiiD Measure- Dia- Level Rim up Bottom 
Well to Thick- Depth water Water Table Depth Top in which screen e=3 

Installation Number ment Date meter length Depth SPH to Well Elevatio Elevation Elevation ness Elevation Elevation to Bottom exists (Inch) n(ft)- (ft)** (in) (ft) (ft) (ft) (ft) Water 
(ft) (ft) (ft) Vol 

(gal) 

11/10/2003 8W-1 A 7/14/2010 2.00 6,876.73 6,876.73 52.50 6,836.73 40* DRY NA DRY DRY NA 30-35 Chinle/alluvium NA 

10/28/2003 8W-1 8 7/14/2010 2.00 6,876.91 6,876.91 28.63 6,811 .71 
67.55* 

DRY NA DRY DRY NA 54.6- 64.6 Chinle/alluvium NA . 
11/10/2003 8W-1C 7/14/2010 2.00 6,876.75 6,876.75 54.25 6,719.75 157.0 0.00 0.00 7.19 6,869.56 NA 125-135 Sonsela sandstone 73 

11/10/2003 8W-2A 7/14/2010 2.00 6,874.72 6,874.72 51 .25 6,809.22 65.50 0.00 0.00 32.17 6,842.55 NA 55 - 65 Chinle/alluvium 16 

10/28/2003 8W-28 7/14/2010 2.00 6,874.58 6,874.58 54.00 6,784.08 90.50 0.00 0.00 28.13 6,846.45 NA 80-90 Sonsela sandstone 30 

10/28/2003 8W-2C 7/14/2010 2.00 6,875.40 6,875.40 35.50 6,724.40 151 .0 0.00 0.00 20.80 6,854.60 NA 
139.5-

Sonsela sandstone 64 149.5 

6/15/2004 8W-3A 7/14/2010 2.00 6,878.22 6,878.22 36.00 6,828.22 52.60 DRY NA DRY DRY NA 39.5-49.5 Chinle/alluvium DRY 

10/1 5/2003 8W-38 7/14/2010 2.00 6,878.79 6,878.79 37.75 6,803.79 75.00 0.00 0.00 32.98 6,845.81 NA 63-73 Chinle/alluvium 21 

7/20/2004 8W-3C 7/14/2010 2.00 6,878.08 6,878.08 32.25 6,723.08 155.0 0.00 0.00 8.18 6,869.90 NA 
144.5-

Sonsela sandstone 72 154.5 

1/5/1981 OW-1 3/3/2010 4.00 6,866.00 6,868.45 23.00 6,773.96 94.04 0.00 0.00 1.74 6,864.26 NA 89.3- 99.3 Sonsela sandstone NA 

OW-1 6/3/2010 4.00 6,866.00 6,868.45 23.00 6,773.96 94.04 0.00 0.00 1.63 6,864.37 NA 89.3- 99.3 Sonsela sandstone NA 

OW-1 9/21/2010 4.00 6,866.00 6,868.45 23.00 6,773.96 94.04 0.00 0.00 1.22 6,864.78 NA 89.3- 99.3 Sonsela sandstone 206 

OW-1 11/10/2010 4.00 6,866.00 6,868.45 23.00 6,773.96 94.04 0.00 0.00 1.89 6,864.11 NA 89.3- 99.3 Sonsela sandstone 205 

11 /25/1980 OW-10 3/3/2010 4.00 6,873.20 6,875.12 19.13 6,804.00 68.00 0.00 0.00 1.48 6,871 .72 NA 40-60 Chinle/alluvium NA 

OW-10 6/3/2010 4.00 6,873.20 6,875.12 19.13 6,804.00 68.00 0.00 0.00 1.72 6,871 .48 NA 40-60 Chinle/alluvium NA 

OW-10 9/21/2010 4.00 6,873.20 6,875.12 19.13 6,804.00 68.00 0.00 0.00 1.21 6,871 .99 NA 40-60 Chinle/alluvium 148 

OW-10 11/10/2010 4.00 6,873.20 6,875.12 19.13 6,804.00 68.00 0.00 0.00 8.91 6,864.29 NA 40-60 Chinle/alluvium 131 

9/25/1981 OW-11 7/28/2010 4.00 6,922.00 6,923.51 25.00 6,857.27 66.62 0.00 0.00 21 .29 6,900.71 NA 43-65 Chinle/alluvium 101 

12/15/1980 OW-12 7/22/2010 4.00 6,938.00 6,940.43 22.50 6,795.43 145*** 0.00 0.00 48.86 6,889.14 NA 
117.8- Sonsela sandstone 213 
137.8 
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Well Data 2010 Summary Table- continued 

Casing 
A Well 

Stick-
Well 

Total Depth 
B c D-A-C = 0.8 B + D Screened 

Purge 
Date of WeiiiD Measure- Dia-

Ground Casing 
up 

Casing 
Well to 

SPH 
Depth 

Ground- Corrected Interval Stratigraphic unit 
Volume 

Installation Number ment Date meter 
Level Rim 

length 
Bottom 

Depth SPH 
Thick-

to 
water Water Table Depth Top in which screen 

=3Well 
(Inch) 

Elevation Elevation 
(in) 

Elevation 
(ft) (ft) 

ness 
Water 

Elevation Elevation to Bottom exists 
Vol (gal) (ft)**** (ft)** (ft) (ft) (ft) (ft) (ft) 

12/10/1980 OW-13 3/25/2010 4.00 6,918.60 6,920.12 57.50 6,820.12 100.0 0.00 0.00 23.79 6,894.81 NA 78.2-98.2 
Sonsela 

169 
sandstone 

6/2/2010 4.00 6,918.60 6,920.12 57.50 6,820.12 100.0 0.00 0.00 23.81 6,894.79 NA 78.2-98.2 
Sonsela 

169 
sandstone 

9/22/2010 4.00 6,918.60 6,920.12 57.50 6,820.12 100.0 0.00 0.00 23.78 6,894.82 NA 78.2- 98.2 
Sonsela 

169 
sandstone 

11/8/2010 4.00 6,918.60 6,920.12 57.50 6,820.12 100.0 0.00 0.00 23.41 6,895.19 NA 78.2- 98.2 
Sonsela 

170 
sandstone 

12/17/1980 OW-14 3/24/2010 4.00 6,924.10 6,926.64 27.00 6,881 .64 45.00 0.00 0.00 26.34 6,897.76 NA 35-45 Chinle/alluvium 41 

6/6/2010 4.00 6,924.10 6,926.64 27.00 6,881.64 45.00 0.00 0.00 26.34 6,897.76 NA 35-45 Chinle/alluvium 41 

9/22/2010 4.00 6,924.10 6,926.64 27.00 6,881 .64 45.00 0.00 0.00 26.17 6,897.93 NA 35-45 Chinle/alluvium 42 

11/8/2010 4.00 6,924.10 6,926.64 27.00 6,881 .64 45.00 0.00 0.00 25.93 6,898.17 NA 35-45 Chinle/alluvium 42 

8/23/1996 OW-29 3/25/2010 4.00 6,913.50 6,913.50 46.50 6,864.50 49.00 0.00 0.00 21 .03 6,892.47 NA 37.5-47.5 Chinle/alluvium 69 

6nt2010 4.00 6,913.50 6,913.50 46.50 6,864.50 49.00 0.00 0.00 21 .07 6,892.43 NA 37.5-47.5 Chinle/alluvium 69 

9/22/2010 4.00 6,913.50 6,913.50 46.50 6,864.50 49.00 0.00 0.00 21 .42 6,892.08 NA 37.5-47.5 Chinle/alluvium 61 

11/9/2010 4.00 6,913.50 6,913.50 46.50 6,864.50 49.00 0.00 0.00 20.83 6,892.67 NA 37.5-47.5 Chinle/alluvium 63 

8/28/1996 OW-30 3/24/2010 4.00 6,921 .60 6,921 .60 58.25 6,873.20 48.40 0.00 0.00 25.48 6,896.12 NA 37.9-47.9 Chinle/alluvium 50 

6/4/2010 4.00 6,921 .60 6,921 .60 58.25 6,873.20 48.40 0.00 0.00 25.52 6,896.08 NA 37.9-47.9 Chinle/alluvium 49 

9/27/2010 4.00 6,921 .60 6,921 .60 58.25 6,873.20 48.40 0.00 0.00 25.45 6,896.15 NA 37.9-47.9 Chinle/alluvium 51 

11/8/2010 4.00 6,921 .60 6,921 .60 58.25 6,873.20 48.40 0.00 0.00 25.24 6,896.36 NA 37.9 - 47.9 Chinle/alluvium 51 

10/6/2009 OW-50 3/16/2010 2.00 6,823.00 6,823.00 32.50 6,744.00 63.00 0.00 0.00 18.10 6,804.90 NA 48-63 Chinle/alluvium 22 

OW-50 6/1/2010 2.00 6,823.00 6,823.00 32.50 6,744.00 63.00 0.00 0.00 21 .40 6,801 .60 NA 48-63 Chinle/alluvium 20 

OW-50 9/27/2010 2.00 6,823.00 6,823.00 32.50 6,744.00 63.00 0.00 0.00 18.04 6,804.96 NA 48-63 Chinle/alluvium 22 

OW-50 11/9/2010 2.00 6,823.00 6,823.00 32.50 6,744.00 63.00 0.00 0.00 18.60 6,804.40 NA 48-63 Chinle/alluvium 22 

10/6/2009 OW-52 3/16/2010 2.00 6,929.00 6,929.00 26.50 6,850.00 79.00 0.00 0.00 16.66 6,912.34 NA 64-79 Chinle/alluvium 31 

OW-52 6/1/2010 2.00 6,929.00 6,929.00 26.50 6,850.00 79.00 0.00 0.00 16.68 6,912.32 NA 64-79 Chinle/alluvium 30 

OW-52 9/27/2010 2.00 6,929.00 6,929.00 26.50 6,850.00 79.00 0.00 0.00 16.54 6,912.46 NA 64-79 Chinle/alluvium 31 

OW-52 11/9/2010 2.00 6,929.00 6,929.00 26.50 6,850.00 79.00 0.00 0.00 16.42 6,912.58 NA 64-79 Chinle/alluvium 31 
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Well Data 2010 Summary Table- continued 

Casing 
A Well 

Stick-
Well 

Total Depth 
B c D-A-C = 0.8 B + D Screened 

Purge 
Ground Casing Casing SPH Ground- Corrected Interval Stratigraphic unit Date of Well ID Measure- Dia- up Well to Depth Volume 

Installation Number ment Date meter 
Level Rim 

length 
Bottom 

Depth SPH 
Thick-

to 
water Water Table Depth Top in which screen =3Well 

Elevation Elevation Elevation ness Elevation Elevation to Bottom exists (Inch) (tt)···· (It) .. (in) 
(It) 

(It) (It) 
(It) 

Water 
(It) (It) (It) 

Vol (gal) 

10/14/1981 MW-1 3/1/2010 5.00 6,876.60 6,878.15 26.50 6,746.50 132.02 0.00 NA 6.97 6,869.63 NA 
117.72-

Chinle/alluvium 383 
127.72 

7/16/2010 5.00 6,876.60 6,878.15 26.50 6,746.50 132.02 0.00 NA 7.42 6,869.18 NA 
117.72-

Chinle/alluvium 381 
127.72 

MW-2 3/1/2010 5.00 6,878.40 6,880.21 22.50 6,740.60 140.24 0.00 NA 16.77 6,861 .63 NA 
32.94-

Chinle/alluvium 378 
132.94 

7/16/2009 5.00 6,878.40 6,880.21 22.50 6,740.60 140.24 0.00 NA 16.36 6,862.04 NA 
32.94-

Chinle/alluvium 379 
132.94 

10/16/1981 MW-4 7/19/2010 5.00 6,880.33 6,882.20 27.75 6,760.40 122.14 0.00 NA 7.11 6,873.22 NA 101-121 
Sonsela 

352 
sandstone 

7/21/1986 MW-5 3/1/2010 5.00 6,882.90 6,882.93 24.25 6,750.30 133.02 0.00 NA 15.13 6,867.77 NA 115- 125 
Sonsela 

262 
sandstone 

7/19/2010 4.00 6,882.90 6,882.93 24.25 6,750.30 133.02 0.00 NA 12.04 6,870.86 NA 115- 125 
Sonsela 

269 
sandstone 

3/28/1995 RW-1 3/3/2010 4.00 6,943.50 6,943.50 53.00 6,900.50 43.00 30.89 0.16 31 .05 6,912.45 6912.578 25-40 Chinle/alluvium NA 

(OW-
6/3/2010 4.00 6,943.50 6,943.50 53.00 6,900.50 43.00 30.99 0.10 31 .09 6,912.41 6912.49 25-40 Chinle/alluvium NA 27) 

9/20/2010 4.00 6,943.50 6,943.50 53.00 6,900.50 43.00 29.91 0.15 30.06 6,913.44 6913.56 25-40 Chinle/alluvium NA 

11/3/2010 4.00 6,943.50 6,943.50 53.00 6,900.50 43.00 30.02 0.99 31 .01 6,912.49 6913.282 25-40 Chinle/alluvium NA 

3/29/1995 RW-2 3/3/2010 4.00 6,927.20 6,927.20 43.00 6,889.20 38.00 0.00 0.00 26.52 6,900.68 NA 26.1-36.1 Chinle/alluvium NA 

(OW-
6/3/2010 4.00 6,927.20 6,927.20 43.00 6,889.20 38.00 0.00 0.00 26.42 6,900.78 NA 26.1-36.1 Chinle/alluvium NA 

28) 

9/20/2010 4.00 6,927.20 6,927.20 43.00 6,889.20 38.00 0.00 0.00 26.87 6,900.33 NA 26.1-36.1 Chinle/alluvium NA 

11/3/2010 4.00 6,927.20 6,927.20 43.00 6,889.20 38.00 0.00 0.00 26.64 6,900.56 NA 26.1-36.1 Chinle/alluvium NA 

8/27/1997 RW-5 3/3/2010 4.00 6,942.50 6,942.60 35.00 6,902.50 40.00 0.00 0.00 31 .63 6,910.87 NA 29.5- 39.5 Chinle/alluvium NA 

6/3/2010 4.00 6,942.50 6,942.60 35.00 6,902.50 40.00 0.00 0.00 31 .37 6,911 .13 NA 29.5- 39.5 Chinle/alluvium NA 

9/20/2010 4 .00 6,942.50 6,942.60 35.00 6,902.50 40.00 31 .94 0.68 32.62 6,909.88 6910.424 29.5- 39.5 Chinle/alluvium NA 

11/3/2010 4.00 6,942.50 6,942.60 35.00 6,902.50 40.00 31.05 0.89 31 .94 6,910.56 6911 .272 29.5- 39.5 Chinle/alluvium NA 

8/27/1997 RW-6 3/3/2010 4.00 6,972.60 6,972.60 31 .00 6,933.80 38.80 31 .78 0.23 32.01 6,940.59 6940.774 28.5- 38.5 Chinle/alluvium NA 

6/3/2010 4.00 6,972.60 6,972.60 31 .00 6,933.80 38.80 31.61 0.09 31.70 6,940.90 6940.972 28.5- 38.5 Chinle/alluvium NA 

9/20/2010 4.00 6,972.60 6,972.60 31 .00 6,933.80 38.80 32.04 0.24 32.28 6,940.32 6940.512 28.5 - 38.5 Chinle/alluvium NA 

11/3/2010 4.00 6,972.60 6,972.60 31 .00 6,933.80 38.80 32.10 0.36 32.46 6,940.14 6940.428 28.5- 38.5 Chinle/alluvium NA 
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Well Data 2010 Summary Table- continued 

Casing 
A Well 

Stick-
Well 

Total Depth 
B c D-A-C -0.8 B + D Screened 

Purge 
Ground Casing Casing SPH Ground- Corrected Interval Stratigraphic unit 

Date of Well ID Measure- Dia- up Well to Depth Volume 
Installation Number ment Date meter 

Level Rim 
length 

Bottom 
Depth SPH 

Thick-
to 

water Water Table Depth Top in which screen 
=3Well 

Elevation Elevation Elevation ness Elevation Elevation to Bottom exists 
(Inch) 

(ft)**** (ft)** 
(in) 

(ft) 
(ft) (ft) 

(ft) 
Water 

(ft) (ft) (ft) 
Vol (gal) 

9/26/1985 SMW-2 7/16/2010 2.00 6,881 .30 6,884.11 54.50 6,827.10 57.34 0.00 0.00 25.98 6,855.32 NA 
34.31-

Chinle/alluvium 15 
54.31 

9/25/1985 SMW-4 3/1/2010 2.00 6,777.40 6,882.73 46.00 6,807.80 72.20 0.00 0.00 29.36 6,748.04 NA 51 .7-71 .7 Chinle/alluvium 21 

7/16/2010 2.00 6,777.40 6,882.73 46.00 6,807.80 72.20 0.00 0.00 29.46 6,747.94 NA 51 .7 - 71 .7 Chinle/alluvium 45 

7/8/2004 GWM-1 3/3/2010 2.00 6,912.65 6,912.65 46.50 6,888.95 23.70 0.00 0.00 19.81 6,892.84 NA 17.5-23.5 Chinle/alluvium NA 

6/3/2010 2.00 6,912.65 6,912.65 46.50 6,888.95 23.70 0.00 0.00 18.14 6,894.51 NA 17.5-23.5 Chinle/alluvium NA 

9/16/2010 2.00 6,912.65 6,912.65 46.50 6,888.95 23.70 0.00 0.00 17.90 6,894.75 NA 17.5-23.5 Chinle/alluvium NA 

11/2/2010 2.00 6,912.65 6,912.65 46.50 6,888.95 23.70 0.00 0.00 18.41 6,894.24 NA 17.5-23.5 Chinle/alluvium NA 

9/25/2005 GWM-2 3/3/2010 2.00 6,913.17 6,913.17 57.00 6,896.97 18.97 DRY NA DRY DRY NA 3.2- 16.2 Chinle/alluvium NA 

6/3/2010 2.00 6,913.17 6,913.17 57.00 6,896.97 18.97 0.00 0.00 17.57 6,895.60 NA 3.2- 16.2 Chinle/alluvium NA 

9/16/2010 2.00 6,913.17 6,913.17 57.00 6,896.97 18.97 0.00 0.00 17.30 6,895.87 NA 3.2- 16.2 Chinle/alluvium NA 

11/2/2010 2.00 6,913.17 6,913.17 57.00 6,896.97 18.97 0.00 0.00 18.87 6,894.30 NA 3.2 - 16.2 Chinle/alluvium NA 

9/25/2008 GWM-3 3/3/2010 2.00 6,912.65 6,912.65 58.25 6,896.15 17.94 DRY NA DRY DRY NA 3- 15 Chinle/alluvium NA 

6/3/2010 2.00 6,912.65 6,912.65 58.25 6,896.15 17.94 0.00 0.00 17.17 6,895.48 NA 3- 15 Chinle/alluvium NA 

9/16/2010 2.00 6,912.65 6,912.65 58.25 6,896.15 17.94 0.00 0.00 16.92 6,895.73 NA 3- 15 Chinle/alluvium NA 

11/2/2010 2.00 6,912.65 6,912.65 58.25 6,896.15 17.94 0.00 0.00 17.83 6,894.82 NA 3- 15 Chinle/alluvium NA 

3/14/2008 
NAP IS 

3/8/2010 2.00 6,918.43 6,918.43 3.50 6,904.40 14.00 0.00 0.00 8.69 6,909.74 NA 3.7- 13.7 Chinle/alluvium 3 
1 

(KA-2R) 6/8/2010 2.00 6,918.43 6,918.43 3.50 6,904.40 14.00 0.00 0.00 8.37 6,910.06 NA 3.7- 13.7 Chinle/alluvium 3 

9/15/2010 2.00 6,918.43 6,918.43 3.50 6,904.40 14.00 0.00 0.00 7.77 6,910.66 NA 3.7- 13.7 Chinle/alluvium 3 

11/2/2010 2.00 6,918.43 6,918.43 3.50 6,904.40 14.00 0.00 0.00 7.62 6,910.81 NA 3.7- 13.7 Chinle/alluvium 3 

3/14/2008 
NAP IS 

3/8/2010 2.00 6,917.27 6,917.27 1.25 6,902.80 14.50 0.00 0.00 9.19 6,908.08 NA 4.2-14.2 Chinle/alluvium 3 
2 

(KA-2R) 6/8/2010 2.00 6,917.27 6,917.27 1.25 6,902.80 14.50 0.00 0.00 8.93 6,908.34 NA 4.2 - 14.2 Chinle/alluvium 3 

9/15/2010 2.00 6,917.27 6,917.27 1.25 6,902.80 14.50 0.00 0.00 8.57 6,908.70 NA 4.2-14.2 Chinle/alluvium 3 

11/2/2010 2.00 6,917.27 6,917.27 1.25 6,902.80 14.50 0.00 0.00 8.55 6,908.72 NA 4.2-14.2 Chinle/alluvium 3 

3/14/2008 
NAP IS 

3/8/2010 2.00 6,917.31 6,917.31 3.50 6,886.60 30.70 0.00 0.00 9.24 6,908.07 NA 25.4- 30-4 Chinle/alluvium 11 
3 

(KA-3R) 6/10/2010 2.00 6,917.31 6,917.31 3.50 6,886.60 30.70 0.00 0.00 8.87 6,908.44 NA 25.4- 30-4 Chinle/alluvium 11 
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Well Data 2010 Summary Table- Continued 

A Well Well B D=A-C = 0.8 B + D Screened Casing 
Ground Casing 

Stick-
Casing 

Total Depth 
SPH 

c 
Ground- Corrected Interval Stratigraphic unit Date of WeiiiD Measure- Dia-

Level Rim 
up 

Bottom 
Well to 

Thick-
Depth 

water Water Table Depth Top in which screen Installation Number ment Date meter length Depth SPH to Elevation Elevation Elevation ness Elevation Elevation to Bottom exists 
(Inch) 

(ft)**** (ft)** 
(in) 

(ft) 
(ft) (ft) (ft) Water 

(ft) (ft) (ft) 

9/15/2010 2.00 6,917.31 6,917.31 3.50 6,886.60 30.70 0.00 0.00 7.31 6,910.00 NA 25.4- 30-4 Chinle/alluvium 

11/2/2010 2.00 6,917.31 6,917.31 3.50 6,886.60 30.70 0.00 0.00 8.65 6,908.66 NA 25.4- 30-4 Chinle/alluvium 

6/11 /2007 KA-3 3/8/2010 2.00 6,917.17 6,917.17 2.00 6,892.40 25.00 0.00 0.00 8.74 6,908.43 NA 15-25 Chinle/alluvium 

6/10/2010 2.00 6,917.17 6,917.17 2.00 6,892.40 25.00 0.00 0.00 8.39 6,908.78 NA 15-25 Chinle/alluvium 

9/15/2010 2.00 6,917.17 6,917.17 2.00 6,892.40 25.00 0.00 0.00 8.69 6,908.48 NA 15-25 Chinle/alluvium 

11/2/2010 2.00 6,917.17 6,917.17 2.00 6,892.40 25.00 0.00 0.00 8.52 6,908.65 NA 15-25 Chinle/alluvium 

NOTES: 

NAPIS 1(KA-1R), NAPIS 2 (KA-2R), NAPIS 3 (KA-3R): NAPIS wells installed on 3/15/08. Quarterly monitoring began third quarter of 2008. 

KA-3: Began sampling 4th Quarter 2008. 

SPH = Separate Phase Hydrocarbons 

NA =If no SPH was detected then this is shown on the table as NA (not applicable) 

Corrected water table elevations are only provided if SPH was detected. 

***OW-12: Annual inspection revealed well depth measurement to be 126 feet instead of 145 feet as listed. 

Purge 
Volume 

=3 
Well 
Vol 

lga_l}_ 

11 

11 

8 

8 

8 

8 

**** Note2: Western has determined that in the past, these ground level elevations have been incorrectly marked as well casing rim elevations. However, 
from a review of the well logs, we have determined that the elevation levels were listed in the table as rim casing levels when they should have been listed as 

round surface elevations. 
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Appendix D 
Table 1: Gallup Refinery - Groundwater Monitoring Schedule 

Sampling Collect GW Water Analytical 
Sampling Frequency Elevation Quality Suite 
Location ID DTW,DTP Parameters 
Pilot Effluent Quarterly (Q) VOC/ DRO extended/GR0/808/COD/WQCC Metals 

NAPIS Effluent Q Gen ChemNOC/SVOC(phenol)/DRO extended//GRO/WQCC Metals 

AL2 to EP-1 Q Major cations/major anionsNOC/SVOC (phenol)/DRO 
extended/GRO/WQCC Metals 

Influent to AL-l Q VOC/BOD/COD/chlorides/DRO extended/GRO/pH/phenol 

Influent to AL-2 Q VOC/BOD/COD/chlorides/DRO extended/GRO/pH/phenol 

Influent to Evaporation Q Major cations/ major anions/pH/80D/COD/chloridesNOC/SVOC 

Pond 1 (phenol)/DRO extended/GRO/WQCC metals 

NAPI 2ndary Q BTEX/DRO extended/GRO/WQCC Metals or check for fluids 

Containment 
RW-1 Q X Measure DTW,DTP 

RW-2 Q X Measure DTW,DTP 

RW-5 Q X Measure DTW,DTP 

RW-6 Q X Measure DTW,DTP 
-

The Analyte list for EPA Method 8260 must include MT8E 
(a) NAPlS 1, NAPlS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section II.F.2(Twenty-Four Hour Reporting) ofNMED 

Post- Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m Coli8lue 24,membrane filter method)). Parameters 

are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 
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Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
OW-l Q X pH,E.C., Visual check for artesian flow conditions; 

D.O,ORP, Major cations/major anions/ VOC/DRO extended I WQCC Metals 
Temp, TOS 

OW-10 Q X pH,E.C., Water level measurement of the Sonsela Aquifer water table 
D.O, ORP, Major cations /major anions/ VOC/DRO extended/ WQCC Metals 
Temp, TOS 

OW-13 Q X pH,E.C., voc 
O.O,ORP, 
Temp, TDS 

OW-14 Q X pH,E.C., voc 
O.O,ORP, 
Temp, TOS 

OW-29 Q X pH,E.C., voc 
D.O,ORP, 
Temp, TDS 

OW-30 Q X pH,E.C., voc 
O.O,ORP, 
Temp, TDS 

OW-50 Q X pH,E.C., VOC, SVOC, WQCC metals (total and dissolved), GRO, ORO, Gen. Chern. 
D.O,ORP, 
Temp, TOS 

OW-52 Q X pH, E.C., VOC, SVOC, WQCC metals (total and dissolved), GRO, ORO, Gen. Chern. 

O.O,ORP, 
Temp, TOS 

--- -

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAP IS I, NAPIS-2, NAP IS 3: detection of product during quarterly monitoring must comply Section II.F.2(Twenty-Four Hour Reporting) ofNMED Post~ Closure Care Permit. 

(b) Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA 

approves 40 CFR 136 methods ( Colilert,Co1ilert -18-, m ColiBlue 24,membrane filter method)). Parameters are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 

Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 
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Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
GWM-2 Q X Check for water- ifwater is detected report to OCD & NMED within 24 hours; 

sample for BTEX + MTBE/GRO/DRO extended/major cations/ 
Major anions. 

GWM-3 Q X Check for water- if water is detected report to OCD & NMED within 24 hours; 
sample for BTEX + MTBE/GRO/DRO extended/major cations/ 
Major anions. 

GWM-1 Q X pH, E.C., Major cations/major anions!VOC/DRO extended/GRO/WQCC Metals 
D.O,ORP, 
Temp, TDS 

NAPlS-l(a) Q X pH,E.C., Major cations/major anions/ BTEX + MTBE/SVOCs/DRO/GRO 
D.O,ORP, WQCC Metals 
Temp, TDS 

NAPlS-2 (a) Q X pH, E.C., Major cations/major anions/ BTEX + MTBE/SVOCs/DRO/GRO 
D.O,ORP, WQCC Metals 
Temp, TDS 

NAPIS-3(a) Q X pH, E.C., Major cations/major anions/ BTEX + MTBE/SVOCs/DRO/GRO 
D.O,ORP, WQCC Metals 
Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section Il.F.2(Twenty-Four Hour Reporting) ofNMED 

Post- Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 922 I-F, until EPA approves 40 CFR I 36 methods ( Colilert,Colilert- I 8-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 
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Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
KA- 3 (a) Q X pH,E.C., Major cations/major anions/ BTEX + MTBE/ SVOCs /DRO/GRO 

D.O,ORP, WQCC Metals 
Temp, TDS 

Boiler Water & Semi Annual pH,E.C., Major cations/major anions 
Cooling Tower (SA) D.O,ORP, 
Blowdown inlet Temp, TDS 
To EP-2 
Evaporation Semi Annual pH,E.C., General Chemistry I VOC/SVOC/WQCC 20.6.2.31 03 constituents/BOD/CO DIE-
Pond 1 (b) D.O,ORP, coli Bacteria!RCRA 8 Metals 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 2 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 3 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 4 (b) D.O,ORP, 

Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section II.F.2(Twenty-Four Hour Reporting) ofNMED 

Post- Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

50 



i :4 it J l J l j i ; 
' :i 

l j i j ' .J i. j A & l j l 5 l J l j l j • j 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 5 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 6 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 7 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 8 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 9A (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 11 (b) D.O,ORP, 

Temp, TDS 
---- --

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section II.F.2(Twenty-Four Hour Reporting) ofNMED 

Post- Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

i ' 
i j 
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Table 1 (continued): Gallup Refinery - Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 12A (b) D.O, ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 12B (b) D.O, ORP, 

Temp, TDS 
Any temporary SA pH,E.C., Same as Evaporation Pond 1 
Pond containing D.O, ORP, 
Fluid Temp, TDS 
BW-1-A Annual X pH,E.C., Major cations/major anions/VOC/SVOC/WQCC metals 

(A) D.O, ORP, 
Temp, TDS 

Evaporation A X pH,E.C., Major cations/major anionsNOC/SVOC/WQCC metals 
Pond 9A (b) D.O, ORP, 

Temp, TDS 
Evaporation A X pH,E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
Pond 11 (b) D.O,ORP, 

Temp, TDS 
----

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPlS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section ll.F.2(Twenty-Four Hour Reporting) ofNMED 

Post - Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 

are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 
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Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
BW-2-A A X pH,E.C., 

D.O, ORP, 
Major cations/major anionsNOC/SVOC/WQCC metals 

Temp, TDS 
BW-2-B A X pH, E.C., 

D.O,ORP, 
Major cations/major anionsNOC/SVOC/WQCC metals 

Temp, TDS 
BW-2-C A X pH,E.C., 

D.O, ORP, 
Major cations/major anions/VOC/SVOC/WQCC metals 

Temp, TDS 
BW-3-A A X pH,E.C., 

D.O, ORP, 
Major cations/major anions/VOC/SVOC/WQCC metals 

Temp, TDS 
BW-3-B A X pH, E.C., 

D.O,ORP, 
Major cations/major anionsNOC/SVOC/WQCC metals 

Temp, TDS 
BW-3-C A X pH, E.C., Major cations/major anions/VOC/SVOC/WQCC metals 

D.O, ORP, 
Temp, TDS 

Pond 2 Inlet A VOC/DRO extended/GRO/BOD/COD/TDS 

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS I, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section II.F.2(Twenty-Four Hour Reporting) ofNMED 

Post- Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.I4 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 

are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 
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Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
MW-1 A X pH,E.C., Major cations/major anionsNOC/DRO extended/GRO/WQCC metals 

D.O, ORP, 
Temp, TDS 

MW-4 A X pH ,E.C., Major cations/major anionsNOC/DRO extended/GRO/WQCC metals 
D.O,ORP, 
Tem_p, TDS 

MW-5 A X pH,E.C., Major cations/major anions/VOC/DRO extended/GRO/WQCC metals 
D.O,ORP, 
Temp, TDS 

OW-11 A X pH ,E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
D.O,ORP, 
Tem_p, TDS 

OW-12 A X pH ,E.C., voc 
D.O,ORP, 
Temp, TDS 

SWM-2 A X pH, E.C., Major cations/major anionsNOC/DRO extended/GRO/WQCC metals 
D.O,ORP, 
Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section Il.F.2(Twenty-Four Hour Reporting) ofNMED 

Post- Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 

are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 
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Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
SWM-4 A X pH,E.C., Major cations/major anionsNOC/DRO extended/GRO/WQCC 

D.O, ORP, metals 
Temp, TDS 

PW-2 Every 3 yrs VOC/SVOC/ WQCC metals/cyanide/nirates 
Starting in 

2008 

PW-3 Every 3 yrs VOC/SVOC/ WQCC metals/cyanide/nirates 
Starting in 

2008 
PW-4 Every 3 yrs VOC/SVOC/ WQCC metals/cyanide/nirates 

Starting in 
2007 

Effluent from Monthly flow Collect monthly flow rate readings from the Old API to the New API 
Old API (storm rate Separator. If effluent is re-routed to any other location than the New 
Water separator Measurements 
Effluent To New API 

API Separator, NMED/OCD must be contacted to determine whether 

Separator additional sampling and analysis is required. 

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS 1, NAPIS-2, NAP1S 3: detection of product during quarterly monitoring must comply Section Il.F.2(Twenty-Four Hour Reporting) ofNMED 

Post - Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 

are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 
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Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
All Wells Annual Major cations/major anions/VOC/SVOC/WQCC 20.6.2.31 03 
Including the Sampling 
Recovery wells Event 
Containing 
Separate phase 
hydrocarbons 

--- -------

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS l, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section II.F.2(Twenty-Four Hour Reporting) ofNMED 

Post- Closure Care Permit. 
(b) Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBiue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 
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Table Notes 

Pilot Effluent - Effluent from the Pilot Gas Station to the Aeration Lagoon 

Pond 2 Inlet- Sample collected at the inlet to Evaporation Pond 2 from Evaporation Pond 1 

NAPIS Effluent- Effluent leaving the New API Separator 

AL-2 to EP-1- sample collection at the inlet from Aeration Lagoon 2 to Evaporation Pond 1 (influent location into EP 1) 

NAPIS 1 = (KA-1R); NAPIS-2 = (KA-2R), NAPIS 3= (KA-3R)- monitor wells positioned around NAPIS to detect leakage 

DO- dissolved oxygen; ORP- oxygen reduction potential temp-temperature E.C. -electrical or specific conductivity 

TDS- total dissolved solids VOCs- volatile organic compounds-EPA Method 8260, must include MTBE 

SVOCs- semi volatile organic compounds- EPA Method 8720, must include phenol 

DRO- diesel range organics- EPA Method 8015B (or as modified) 

GRO- gasoline range organics-EPA Method 80 15B (or as modified) 

BTEX- benzene, toluene, ethylbenzene, xylene, plus Methyl Tertiary-Butyl Ether (MTBE)- EPA Method 8021 + MTBE 

DTW- Depth to water DTP-depth to product EP- Evaporation Pond 

BW wells- boundary wells GWM wells- are located around the aeration lagoons to detect leakage 

MW- Monitor Well OW- observation wellRW- recovery well PW- raw water production well 
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Figure 1: Regional map showing the location of the Gallup Refinery (red star along 
Interstate-40, 20 miles east of the City of Gallup). 
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Figure 2: Topographic Map of the Gallup Refinery Site- USGS Topographical Map 
- Gallup Quadrangle (Revised 1980) 
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Figure 4: Generalized relationship of soils in the Gallup Refinery area: from 
NRCS/USDA Soil Survey of McKinley County. 
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Figure 5: Map of groundwater flow - Sonsela and Chinle 

...... -.-.a --- . rl.ll,... -·-.-.:rD .... ---~ .. , ..... ,...., ... _..... ........... 

Figure 5 
Sonsela Water 

Piezometric Surface <July-August 2009> 

..... ~--

Western Retlnlna - Clnloa Relln•ry 
ln~erw~a~e 40, E:.i~ 39 
lame•tawa., New lllexieo 8734.7 

Dale' July e5, eo1o 

62 



Figure 5b- Map of Ground water Flow- Chinle 
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Executive Summary 

Thi~ Sit~-Wide Ground~~~~-M_<?~!!~~j~_g_~W_<?~-~- ~!~-~- (~_1~~2 -~-~~- ~~-~~_p-~~Rli_~~~ -.lin~ --------··-,:::··· {>-D_e_let_ed_: _w ______ -< 
revised m response to requirements stated m a letter from the New Mexico Envtronment ··- { Deleted: 

Department's Hazardous Waste Bureau dated February 9, 2009 (see Appendix A.) 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground_water at the Gallup Refinery owned by Western 
Refining ("Gallup Refinery" or "Facility"). The monitoring work plan is also designed to 

~------------------~ 

make the ,f~~tlt~Y- ~':-!~~~!X .~-»'~!-~-~f_~nx _l~x~I.~ _o_f_~~t:l-~~~~t:l-~n!~_ !hli~- ~~-~~~~ -~-<?~P_l_i~n~-~ -------····--· {~D_e_let_ed __ : r ______________ ~ 
standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex, recovery wells from which 
free products have been principally removed, but continue to be recovered in small 

quantities, and the JJP.!!~~-t- ~~!- ~f_9_~-~~~-~~~~9-~- »'-~!!~--~~~- !n~~_i_t_<?ti_~g -~~!!~: _Ih~ _ _W_~~-t ________ _ ,:_ ... · {~D=e=le=ted=: N========< 
Side includes a cluster of wells in and around the waste_ water treatment system, boundary ·--:::-- { Deleted:-
wells, shallow monitoring wells in and around land treatment areas, and ·-- {~D=e=le=ted=: E========< 
produced/production water wells. This plan also includes sampling requirements for 
aeration lagoons, influents, and evaporation ponds located in the West Side. Designated 
wells and sample points in these two areas will be monitored on an annual, semi-annual, 
quarterly, monthly, and weekly basis following the procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Revisions to the Plan, as necessary, will then 
be presented annually for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

We have created a monitoring work n.I ~~- -»'t~~- ~~:!l!_l_i~)' _ l!_~~_l!~~~-~~- P!.~~-t_i_~~-~ -lin~ -~~~~~~l~-li-~ -------·-· {'--D-e_le_ted __ : _P ____________ ___ 

well as standard procedures for sampling, and a schedule of activities to monitor ground 
water at select locations of the Gallup Refinery. The persons responsible for the 
implementation and oversight of this plan are: 

Refinery Manager 
• Mark _!LTurri 

Environmental Manager 
• Ed Riege 

Environmental ~p_~~i-~!i~_t _____________________________________________________________________________ __ ___ ___ ________ .-----· {>=D=e=let=ed=:=E~ng~in=ee=r======< 

• ~h~~)'!}~h~-~~~---------------------------------------------------------------------------------------- - ------------·· Deleted: <#>Jim Lieb~ 
AI · D Environmental Technicians~ • vm orsey 

// ) Formatted: Right: 0.25" 
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1.0 Introduction 

This Facility-wide Ground~!~-~ -M~_ryH~~j~g _W9_~~- P)~l) _ _(~_)-~~) _h~~- _!?~~~ _p_~~p~~~_q_ (q~_!h~------ -- -{'-D_e_let_ed_ : w _______ ~ 
implementation of a ground_ water monitoring program at the Gallup Refinery owned by 
Western Refining ("Gallup Refinery" or "Facility"). The Plan follows the requirements of 
the February 9, 2009 letter issued by the New Mexico Environment Department' s 
Hazardous Waste Bureau (NMED/HWB) (a copy of thi s letter is provided in Appendix 
A}, ________ ________________________________________ ________________________ ------------------------------------------------------- {'-De_ le_ted_ : : ______ ___, 

J ._!_ ~~~P_C?_ ~f_ ~-':!!~~!!~-~ ------------------------------------ __ ------------------ ---- -- ------------ _____ __ .------ { Formatted: Font: Bold 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground_wate~~! -~~-~-Q-~!J~_p--~~fl_ry~~y_._ I_~~ -I!I.C>~i!9_~ ji)_8_ P.!~_ry ________ .--- {,__D_e_let_ ed_ : _______ __J 

is also designed to make the facility quickly aware of any levels of contaminants that 
exceed compliance standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex, recovery wells from which 
small quantities of free products have been continually .removed,p nd the pprtl:\rilst set of .------ { Deleted: principally 

observation wells and monitoring wells. The West Side · i.:1ci ~(ie;; a -ci~ster-ofweiis- in -anci' - \~:---- Deleted: but continue to be recovered 

around the waste_water treatment system, boundary wells, shallow monitoring wells in \::-.. >=i=n =sm=ai=I q.;.u_an=tit=ie=s. _____ -=< 
and around land treatment areas, and produced/production water wells. This plan also '..\.' >-D_e_let= ed_ :_N--------< 

includes sampling requirements for aeration lagoons, intluents, and evaporation ponds \ Deleted:-
located in the West Side. Designated wells and sample points in these two areas wi ll be · >-D- e=let= ed=:=E= -------< 

monitored on an annual, semi-annual, quarterly, monthly, and weekly basis following the 
procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Annual revisions to the Plan, as necessary, 
will then be presented for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

This Plan pertains to the Western Refming Southwest Inc. Gallup Refinery located at Exit 
39 on Interstate l-40. This refinery is known as the Gallup Refinery and is located at 
Jamestown New Mexico, approximately 17 miles east of Gallup. Figure I shows the 
regional location ofthe Gallup Refinery. 

The owner is: 
Western Refining 
123 W. Mills Avenue 
El Paso, TX 7990 I 

(Parent Corporation) 

/_,( Formatted: Right: 0.25" 
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Operator: Western Refining Southwest Inc 
Route 3, Box 7 
Gallup, New Mexico 8730 I 
Western Refining Southwest Inc 
I-40, Exit 39 
Jamestown, New Mexico 87347 

(postal address) 

(physical address) 

SIC code 29 I I (petroleum refining) applies to the Gallup Refinery. 

The following regulatory identification and permit governs the Gallup Refinery: 

U.S. EPA ID NumberNMD000333211 
OCD Discharge Permit No. GW-032 

The facility status is corrective action/compliance. Annual and quarterly ground_ water 
sampling is conducted at the facility to evaluate present contamination. 

The refinery is situated on an 810 acre irregular shaped tract of land that is substantially 
located within the lower one quarter of Section 28 and throughout Section 33 of 
Township 15 North, Range 15 West of the New Mexico Prime Meridian. A small 
component of the property lies within the northeastern one quarter of Section 4 of 
Township I4 North, Range 15 West. Figure 2 is a topographic map showing the general 
layout of the refinery in comparison to the local topography. 

)._~Q--- ~-~~~gE~~!l.~ -~!l.f~~-~!1.~!~!1. __________________________________________________________________________________ ) 

Deleted: .. _ .. ____ IIi 
11 
Figure I: Regional map showing the 
location of the Gallup Refinery (red 
star along lnterstate-40, 20 miles east 
of the City of Gallup).1/ 
-----------Page Break------------
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)._~tm~-~()_t:!~-~t!l.!l.~ -~.l!~~~!l.t~J~~ -~-~~-~ ---- - --- -- -- - -- -- - - -------------- - - - --------------- ------- -------------------------- { Formatted: Font: Bold 
Deleted: The Gallup 

Built in the 1950's.J:h~- Q~_I_I~R -~~-~'!-~~X -~~ - !9.~~~~-~ -~-i_t_~~ -~__r-~-~! -~~~ -~R~!:~~_I_y_ R~.P.l!!~~~~ -----·/,. 
section of McKinley County in Jamestown New Mexico. 17 miles east of Gallup. New / 

Mexico .• T~~-~~~i_t:tg_ j~- ~ -~_ighA~~-~!!_ P.!~!~ -~-t:t- ~h~- -':':~-~~~-l!l- ~-l_<?P.~ __ <?f~h~ _ _<::9.t:t_t_i,J?~J)_t_~! - ~~y_i_~~-----·/ 
The nearest population centers are the Pilot (formerly Giant) Travel Center refueling 
plaza, the Interstate 40 highway corridor, and a small cluster of residential homes located 
on the south side of Interstate 40 approximately 2 miles southwest of the refinery 
(Jamestown). The surrounding land is comprised primarily of public lands and is used 
for cattle and sheep grazing at a density ofless than six cattle or 30 sheep per section. 

0 ' 

Jh~- !:~f1~~~Y_ P.~~!!!~~ti_y_ !_~~-~j_x~-~ -~!-~~~- ~j) _y_t~-~-<?- ~ _ j!)_~h -~_i_~!!!~~~~-P.i_p~!i'!_~~-; __ t_':\:9_.P_ip~I_i_'!_~~---/ ,./ 
from thef<?_~--~9_1!1_~~~- !:Vt":_~-~~-1?~~~"'~~-t?- ~~~J)_t?!.Y_P.~9.P_t?!!Y. _ft9_~- ~h~ _t?~!!h= ... --~1?- ~~~-i~-i~~t -t_~~ ----/:-_-:: 
refmery also receives natural gasoline feed_stocks via a 4-inch diameter pipeline that · 
comes in from the west along the Interstate 40 corridor from the Conoco gas plant. 
Crude oil and other products also arrive at the site via railroad cars. These feed_stocks are 

then stored in tanks until refined into products . •------------------------------------------------------------------

: 

Deleted: 

Deleted: Except for the City of Gallup, 
McKinley County is a predominantly 
rural area, as are the adjoining portions of 
neighboring counties. 

Deleted: Historically, tlus area has been 
populated by Native Americans, as it is 
even today with the contemporary Navajo 
Nation and the Pueblo of Zuni located in 
the region. The area has always bef4l 

Deleted: Bisti Pipeline comes down 
from the 

Deleted: and 

Deleted: s 

Deleted: and Hospah Pipeline comes in 
from the northeast and is an 
interconnection with a main interstate 
pipeline 

Deleted: The refinery has an overall 
capacity to process up to 23,000 barrels 
per day of crude oil and additional 
petroleum hydrocarbon feedstocks. 

The Gallup Refinery is a crude oil refining and petroleum products manufacturing 
facility. The Standard Industrial Classification (SIC) code is 2911 and the NAIC is 
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32411. There are no organic chemicals, plastics, or synthetic fibers manufactured that 
contribute to our process flow ofwaste_water. We do not manufacture lubricating oi ls. 

~ -- - ----- - -------------------- ----- ----------------- --- ----------------------------------------- ---- -----------------------------
The Refinery incorporates various processing units that convert crude oil and natural 
gasoline into finished products. These units are briefly described as follows . 

• 

I • 

• 

I • 

• 

• 

• 

The crude disti llation unit separates crude oi l into various fractions ; including gas, 
naphtha, light oil, heavy oil , and residuum. 

The fluidized catalytic cracking JJ~!!_(E~C-~)_.~jss_()_~!~t-~~-~ !~':l.g.:-_~ha_i~ _hY.~t()~~!-~~11_ __ __ 
molecules into smaller molecules, and essentially converts heavier oils into naphtha 
and lighter oils. 

The alkylation unit combines specific types of hydrocarbon molecules into a high 
octane gaso line blending component. 

The reforming unit breaks up and reforms.}()W _ ()C~~':l-~ .!l.~Rh~~-~ -~-()_l_~~-':1!~~-!~_f()_~--­
high octane naphtha. 

The hydro-treating unit removes undesirable sulfur and nitrogen compounds from 
intermediate feed_stocks, and also saturates these feed_stocks with hydrogenJQ 
make diesel fuel,. ___________ ............................ __ .......................... .... ........ _ 

... ---, \ \ 
The isomerization unit converts low octane hydrocarbon molecules into high octane \ \ \ 

I I '' 1 mo ecu es. : : ! 
::! 

The treater units remove impurities from various intermediate and blending feed \ : !. 
stocks ._~()J~~~~-':I.C:~ .. f:i~} _s_~-~~.P!.<?~~~~~ -t-~~~ -~~~.Pl)'_ ~_i-~h- ~-~!~~ -~2~-~jt}~~~}~!l.~ : .... ..... \:,: l: 

The ammonium thiosulfate unit accepts high H2S and ammonia containing gas --·\·:·· .. ··:·.·.:.\:~.~ ... l
1

:

1

:: 

streams from the Amine and the Sour Water Stripper units, and converts these into 
a useful fertilizer product, ammonium thiosulfate. 

Deleted: 1l 
The Refinery receives and processes 
crude oil and other feedstocks, and then 
produces various finished products. lltese 
include propane, butane, naphtha, 
lmleaded gasoline, diesel (low sulfur and 
ldtra-low sulfur), and residual fuel. 
Ammonium Thiosulfate and elemental 
sulfur are also produced as by-products 
through our desulfurization processes as 
described below.1) 

1l 
The Gallup Refinery is located within a 
rural and sparsely populated section of 
McKinley County. The setting is a high 
desert plain on the western slope of the 
continental divide. The nearest occupied 
structures are the Pilot (fonnerly Giant) 
Travel Center refueling plaza located 
about a half-mile southeast of the 
Refinery, and a small cluster of 
residential homes located on the south 
side of Interstate 40 approximately 2 
miles southwest of the Refinery. The 
Interstate-40 highway corridor passes 
approximately a half-mile south of the 
Refinery. The surrounding land is 
comprised primarily of public lands and 
is used for cattle and sheep grazing at a 
density of less than six cattle or 30 sheep 
per section. McKinley County is 
predominantly rural, as are the adjoining 
portions of neighboring counties.1) 

1l 
The Refinery primari ly receives crude oil 
via two 6 inch diameter pipelines; Bisti 
Pipeline comes down !Tom the Four 
Comers Area and enters the Refinery 
property !Tom the north and Hospah 
Pipeline comes in !Tom the northeast. In 
addition, the Refinery can also receive 
natural gasoline feedstocks via a 4 inch 
diameter pipeline that comes in !Tom the 
west along the Interstate 40 corridor. 

;:\ These feedstocks are then stored in tanks 
::: until refined into products. 1l 
::· 

; ~ ~. 

\ \\ • \\ ::: Deleted: _( The sulfur recovery unit converts and recovers various sulfur compounds from the 
gases and liquids produced in other processing units to create a solid elemental 
sulfur Qy(Jroduct. This unit only operates when the ammonium thiosulfate un it is 
inoperable or cannot handle incoming loads. 

'' '' '' ', ' 
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As a result of these processing steps, the Refinery produces a wide range of petroleum 
products including propane, butane, unleaded gasoline, diesel , and residual fuel;.jn 
addition to the aforementioned processing units, various other equipment and systems·-------­
support the operation of the refinery and are briefly described as follows. 

Deleted: recombines 

Deleted: . 

Deleted: in order 

Deleted: . 

~!~~~_g~ -~~~~-~-~~- !-!~~~- ~hr~!-!&~~!-!~ -~~~ -~~-~1)-~~X-~()--~~!~ .a~~--~~()-~~- ~~~~-~ -()_i_l_,_ ~~~':l!.~! _ ........... ------· {'-De_ le_ted_ :-'-1!----- ---' 
gasoline, intermediate feed_stocks, finished products, chemicals, and water. These tanks 
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are all located above_ground and range in size from 80,000 barrels to less J_J~~!l_ _ \ ,QQ_Q ___ 
barrels . •---------------- _ _ _ _______________________________ _ _ _____________________________________ _ 

Pumps, valves, and piping systems are used throughout the refinery to transfer various 

Deleted: than a 

Deleted: A grouping of tanks is 
commonly referred to as a "tank farm" 
such as the hot oi l "tank farm". 

liquids among storage tanks and processing units . l\ .~~i-~~~-~~ -~R~-~ -~~~~K -~!1.~--~-~~i_l_<;~~ --- ________ .. -- {._D_e_le_ted_ :_. --------' 

loading rack are used to transfer feed stocks 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 feed stocks, additives. and 
chemicals. 

A frrefighting 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 then 
pumped out by a vacuum truck. The vacuum truck 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 waste water effluent from various processing areas 
within the refmery and then conveys this wastewater to,_'[~!l_~}~ _ {:f:}~l- ~~~ - !ht!.n .!~ _t_~~ -----­
NAPIS. 

"" ------------- - ------ - --------------------------------- --- - - ----------- ----------------------- -------------------------------------
T-35 is an equalization tank which handles large process and storm water flows allowing 
the flow to the NAPIS to be controlled during process and storm water events. The 
equalization tank is also used to store the waste water for a couple of days if problems are 
encountered with the downstream equipment. i.e .. NAPIS and the benzene strippers and 
in the future the new OAF and MPPE units. The NAPIS is a two compartment oil water 
separator. Oil is separated from water based on the principle that, given a quiet surface, 
oil will float to the water surface where it can be skimmed off. The skimmed slop oil is 
passed to a collection chamber where it is pumped back into the refinery process. The 

clarified water is piped to J.~-~t!~ -~_(!!1_~-~~-t!- ~5!:i.PR~~~-.'Y-~~~~- -~~~-~~~-~ _[~- ~~~-<?!.'~-~: .. I ht!. ______ _____ __ .. --- · 
stripped water flows into the first aeration lagoon. Sludge sinks to the bottom of the · 
NAPIS which is periodically vacuumed out by a vacuum truck and disposed as hazardous 
waste at an approved landfill or recycled and reused in refineries that have thi s allowable 
exemption under RCRA. 

Deleted: 
~ 
A railroad spur track and a rai lcar loading 
rack are used to transfer feed-stocks and 
products from refinery storage tanks into 
and out of rai lcars .~ 

~ 
Several tank truck loading racks are used 
at the refinery to load out finished 
products and also may receive crude oil , 
other feedstocks, addi tives, and 
chemical s.~ 

Deleted: A pipeline from the refinery 
carries diesel fuel to the Pilot (fonnerly 
Giant) Travel Center. 

Deleted: is 

Deleted: 

Deleted: the NAP IS. 

Deleted: ~ 

Deleted: the top of dual stripping 
columns 

Deleted: 

At the .,t>_~!l_~~~-(!- ~_t!:i.PR~~~LJ.I.JI!~\(!_~!-~i! _i_~ _~_l_<?~~--ll~~-~~~?J~~~-gh_!ht!.f~!\!!1_g_ ~~.S.C:~A~-~f_ ______ <·····{ Deleted: stripping columns 

clarified waste_water as it passes through distillation column packing. Countercurrent ····· { Deleted: . 

desorption of benzene from the water occurs due to the high volume of air passing over 
the relatively large surface area provided by the packing. The desorbed benzene is 
absorbed into the air stream and vented to the atmosphere. Effluent from the stripper 
columns gravity flows through piping into the first aeration lagoon. 

~--~-------' 
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At the aeration basins, the treated waste_ water is mixed with air in order to oxidize any 
remaining organic constituents and increase the dissolved oxygen concentration available 
in the water for growth of bacteria and other microbial organisms. The microbes degrade 
hydrocarbons into carbon dioxide and water. Three 15-hp mechanical aerators provide 
aeration in the first aeration lagoon with two 15-hp aerators providing aeration in the 
second lagoon. Effluent from the second aeration lagoon flows onward into the first of 
several evaporation ponds of various sizes. 

At the evaporation ponds, waste_ water is converted into vapor via solar and mechanical 
wind-effect evaporation. No waste_ water is discharged from the refinery to surface 

waters of the state because all of the waste water evaporates. •------------------------------------------------

The storm water system 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 refinery property. Storm water 
that falls within the processing areas is considered equivalent to process waste_water and 

Deleted: Therefore, the refinery is not 
required to have a NPD ES discharge 
penn it for discharge of treated process 
water. However. the Gallup refinery does 
have a NPDES pennit for storm water 
discharge 

~~~:;:~~~ari~a~~~::~-!~~f;n~~i~;si~~~o~~r:~~fJ~{~~:~;~~i~~~~:~~~~~f~~:::::::::<::: 1>=~=:=::=:=:=thr=o".;;;gh~--===--< 
water discharge from the refinery is very infrequent due to the arid desert-like nature of ---- Deleted: Strom water that fa ll s on 

the surrounding geographical area. wldeveloped land is allowed to leave the 
property. 

The Gallup Refinery currently operates under the Multi-Sector Permit 2008 CMSGP-
2008). Gallup Refinery submitted a new NOI for coverage under the new MSGP. The 
refinery maintains a Storm Water Pollution Prevention Plan (SWPPP)~!h~~- !~~J.li~~-~ -~~-~L .. ------ Deleted: maintains a storm water 
Management Practices (BMPs) for effective storm water pollution prevention. The pollution prevention plan (S WPPP) 

refmery has constructed several new berms in various areas and improved outfalls 
(installed barrier dams equipped with gate valves)J~ _f!!_i_~!~!~-~ -!~-~-R~-~~!~!!i!Y __ <?f~ --------------------- { Deleted: 
potentially impacted .[~_<?f( _l~~-·d~g _t_~~ -~~-(i-~~~X .P.~<?P~t:!X· ________________________________________________ :::·--- >=D=e=le=t=ed=:=c=on=ta=m=in=at=ed======< 

Deleted: 
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Potential receptors at the facility also include those that may arise from future land uses. 
Currently, these include on-site workers, nearby residents, wildlife, and livestock.1 The 
major route to exposure of humans would be from contaminants reaching a drinking 
water well. Other routes could be from showering, cooking, etc. with contaminated 
ground_ water, raising crops and vegetables with contaminated ground_ water, or getting 
exposed to or fishing in surface water that has commingled with shallow ground_ water. 
Exposure can also occur through contact with soils and/or plants that have become 
contaminated themselves through contact with contaminated ground_ water. However, 
drinking water wells remain the primary route of possible exposure" 

At this time, the nearest drinking water wells are located on-site at the south.~-~~~- ~~~-~~- ~f__ ____ .---{ Deleted: -
~------------------~ 

the facility, at depths of approximately 3000 feet. These wells are designated PW-2, PW-

1 Note: There is extensive and regular patrolling by security personnel of the facility which operates 24-
hours - therefore, we can discount the possibility of an inadvertent or deliberate intruder becoming exposed 
to contamination in groundwater that has reached the surface in some form. 
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3 and PW-4. Figure 3 shows the locations of these wells. These wells are operated by the 
facility to provide the refinery's process water, drinking water to nearby refinery-owned 
houses, to the refinery itself, and to the Pilot Travel Center. These wells are monitored 
and no contaminants have been detected in the deep aquifer that these wells are screened 
within. 

Deleted: 11 
"- ------------------------------- ---- ----------------------------------------- ----------- ------------------------- 11 
Other than the on-site wells, there are no known drinking water wells located within a 4-

11 
mile radius of the site. The nearest drinking water wells that could be used by off-site •••••• Section Break(Nextpage>·r:-:Tsf 

residents are located to the north.~~~~- ~-.{~~-~_ :;_i~~ -~~- ~ -~-i~~~~~-~ - :;)jgh~lY_ W~~~~~-!h~~ -~--::l!l_i_l~:; __________ '--D_e_let_ ed_ :_-_______ _, 
located within the Navajo community of lyanbito (shown on the USGS Topographical 
Map- Gallup Quadrangle (Revised 1980).) These wells are northwest;.9_U~-~ -~9.l1~~J9.~~--- _.------ { Deleted: north-west 

of the Puerco River which heads towards the sout~s~ it9.1!l __ i_f!!!"!l_~_~j~~~JX _I]_()!_t_~_ 9f!~-~- ----------- { Deleted: -e 

facility. As the shallowest ground_water will generally flow in the direction of surface ------- {>=De= le=t=ed=:=a========< 

water flow, any possible shallow ground_water contamination that left the facility either 

now or in the future would flow -~9-~~-~~-~ -~~-~ - ~.<?~~~-~!-~-~-~~- !~~~j~g- ~~~.J~~~E~Y- ~1]-~- ~~~Y. .. -------{ Deleted: tend 

from the community of lyanbito. Jh~ __ <;::_i_~_())~ -~~~i_()_~~l __ f_o~~:;~_ !j~~- !11 __ t_~~ -~9.l1.~~:--~~-~! ____________ ,':.~::_-- {>=D=e=let=ed=: _========< 

direction and there are no wells or residents in this protected area. Boundary monitoring ··· ... '·{ Deleted: a 

wells along the souttJ.~~s~- ~9. .!1_()!_t_~~~!i-~P~~iJ1:1_~~~~ -9Jt~~ -f~.~~!!!Y..~~Y-~-~9_t_ ~~-()~l) __ ~I1_Y___ _______ ·-- ~D=e=let=ed=:="=FI=ow=i=ng=W=e=ll=" =is=a=w=e l=I ==< 

evidence Of COntaminantS having left the facility in shallow ground_water. \. marked on the USGS Quadrangle map 
'\ approximately 2-miles north-west from 

Artesian conditions at some locations of the site lead to the possibility of ground_water 
emerging onto the surface and thus being able to affect wildlife. No surface water on the 
site is used for human consumption or primary contact, such as immersion, or secondary 
contact, such as recreation. The man-made ponds on the site are routinely monitored and 
are a part of this Plan. Therefore, if they are in contact with shallow ground_ water that has 
exhibited elevated levels of contaminants, the Plan will detect any commingling of 
ground_ water and surface waters. 

Fluctuating ground_water elevations can smear contaminants into subsurface soi l and 
rocks, and there is a possibility that plant roots could reach such contaminated soils and 
bio-concentrate contaminants creating another route of exposure to potential receptors, 
such as birds and animals that eat the plants . No food crops are currently grown on the 
site. 

"- -------------------------------------------------------------------------------------------------------------------------

J...}IY.P.t: .~_I_)_<J_ ~~~~~~-~e-~i~~j~~- ~f.!~~- ~~~!~ -~-I_)_<J_ ~I_)_I_I~~f!!i~~~!~- ~~~ -~-I_I.Y.~~~~-1_1- ~~~ ---------

\\ the facility. The Flowing Well is IC[6f 

\' Deleted: . 

'-( Deleted: -
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possible sources · .. 

In the future, if the land use became 
residential , and there were on-site 
residents, there would be increase~ 

The types of waste likely include - volatile and semi-volatile organic compounds, 
primarily hydrocarbons, but could include various other industrial chemicals such as 
solvents; acids; spent caustic solutions; and heavy metals present in spent chemicals and 
waste_water. These wastes could be in the form ofwaste_water, spent chemicals destined 
for off-site shipping and disposal packed in drums, sludge, and dry solids. Dry wastes 
could stem from wind-blown metallic powders used as catalysts, and regular municipal 
solid wastes stored in covered containers destined for municipal landfills. 
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Most of the wastes and contaminants that could possibly reach ground_ water have the 
characteristic that they would biodegrade and naturally attenuate. However, any heavy 
metals present in dirt and sludge could possibly leach into ground_water and would not 
attenuate. There is a possibility also that certain long-lived chemicals would not 
biodegrade, or, if they did, it would be at a very slow pace. 

Possible sources include leaks from buried pipes, tanks, surface spills, and historical 
dumping of wastes in remote areas of the site. 

All above-ground large tanks have leak detection or equivalent systems, such as radar 
gauges. Pumps that could leak hydrocarbons are within containment areas, and all tanks 
are also within berms to contain spills. The NAPIS has double walls and a leak detection 
system. This situation did not exist in the past. So, past spills and leaks could be a source 
of ground_ water contamination. 

Similarly, surface impoundments can serve as a source of possible ground_water 
contamination. In the past, liquids from the fP.*.<??:~.~~-~J?:g_<?~~ -i_ryJh~--1?~!1~.<!~~- ~!1.~- ~L_ __ __ ... -·· {>=D=e=le=ted==:-R~=====~-~=< 
the ~~jJJ~xji_i_~~-~?:~g~~!.!!l.~<?. ?: .~~J-~-~-1?~ - ~~~-i~ _W}_t_<?_ !h~. g~~~!l.~. ?:l)_~ - ~~-~~<?!:~!~ -~- !hi~. !~~- !~ ---- ,'<::.·· {>=D=e=le=ted=:=R=========< 
subsurface soil contamination and has recently been ,p_l_~?:l?~~ -l:ll' .f<?~.~~9.~~~!!X~ . .'!~~j~~ -------\· .. ·. Deleted:. 

complete with controls status. J?.i!'P~~-~! .9.f.~~~!~~~~~~~- !~!9. .<?2~_l)_ [I_~!~~ - !~. ~<?.t_ p~-~~_tj_~~-~- ~~ --:\.'':::-::· >=D=e=le=ted= :=f========< 

the Gallup Refinery. \.\ \'- Deleted: were allowed to 
I,'' >===================< 

Th ti S ld W U . (SWMU) 'd 'fi d h G II \:._\' ( Deleted: i ere are ourteen o aste Management mts 1 entt te at t e a up \·:-. '-
Refinery, and one closed Land Treatment Area. L uuouuu.uuuuuuuuuuuuuuuuuuuuuoU-, \:::\, 
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• Land Treatment Unit \\\ 

Deleted: that is currently in the process 
of being 
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• SWMU l - Aeration Basin 
• SWMU 2- Evaporation Ponds 
• SWMU 3 - Empty Container Storage Area 
• SWMU 4 - Old Bum Pit 
• SWMU 5 - Landfill Areas 
• SWMU 6 - Tank Farm 
• SWMU 7 - Fire Training Area 
• SWMU 8 - Railroad Rack Lagoon 
• SWMU 9 - Drainage Ditch and the Inactive Landfarm 
• SWMU 10 - Sludge Pits 
• SWMU 11 - Secondary Oil Skimmer 
• SWMU 12- Contact Wastewater Collection System 
• SWMU 13 - Drainage Ditch between North and South Evaporation Ponds 
• S WMU 14 - API Separator 
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Existing ground_ water monitoring wells effectively surround all these SWMUs. 

J~~--~~~~~!")'_~f_~-~~~~~!!l.~_J;t_t..-~~~~~~~J~~!_~~-~_1~- ~~-J;t_t_..-!~~~~ -~~ possible g!"_~~~~----- - ------------ Formatted: Font: Bold 

~~-~~~ -<:~!1.!~~-i_J;t_~~-i-~~-- - -------------------------------------------------------- - -- - --------------------------- -- ------------ Formatted: Font: Bold 

Spills and leaks are known to have occurred on the site in various locations. Although 
most hydrocarbons are rapidly picked up for recovery, some of the liquids present in a 
spill enter the subsurface. With precipitation, there is a possibility that some of the 
contaminants could leach out and reach ground_water. 

Separate Phase Hydrocarbons (SPH) floating on shallow ground_ water ha§,_~~~n.f~~-f1~_ ?:_t __ __ .------{ Deleted: ve 
~-=-=-=-=-=-=-=~ 

the nortl~!J:~!-~.fl~ -~-u~_t: _ f!l:c:i!i!~ : .6 .~x~~-t:~ .. C?f!:t:~C?-~~~~ -~~_l_l_~ -~-~?. J?~~n .C:!:t:!l:~~~ -~n~ -~xn ________ .---- {>=D=e=let=ed= :=-========< 
has been pumped out for several years. Recovery through hand-bailing continues,_~_fl_ ?:_ ______________ Deleted: is still 

quarterly basis ~j!h _t_~~ -Y_f?_l_l!.~~_s--~~~~-Y~~~-~~- ~~_ppj_flg _~~~-~~~_Il!j?:_l_l_y_ ~y_t:!"X . ~~!l:~: I~?:C:~ .. ------- ------- >=D=e=le=ted= :=un=d=er=w.=y-. -===~-< 
levels of Benzene have also been found in wells in this area possibly linked to this spilled 
material. 

,&~_O_\'~_~y _W~_l_l_s ___________________________________________________________________ __ ______ ______________________________ ,ii.::::: ~:::::underline 
"" -------------------------------- -- ---------------------------------------------------------------------------------------------, '·>· .. 

• RW-1 \\'· Deleted: r 
• R W -2 \.>{>=D=e=le=ted= :,;;,7!Y========< 

• R W -5 '-{ Deleted: are designated -

• RW-6 

A small tank that held Methyl Tert Butyl Ether (MTBE) has leaked and created a plume 
ofMTBE in the shallow ground_water at the nortllJ??:~~ -~_fl~ -~J.th~ -~~-f}_f1_t:~X: I~_i-~ -~~~ -~~ -f1.f? ______ .--- {~D_e_le_ted_: -_______ ...) 

longer in service and has been removed. MTBE has not been used at the refinery since 
April2006. 

A series of monitoring wells at various depths are in place to monitor contaminant 
plumes from this north;~_s-~ -~ ... ~~.!h~~- h?:~ -~~H_ !l:f1.~_ MI_I?_~ -~~_l_t:~-~~-~:I~-t:~.t: -~.C?n !!~~j!l_g _________ __ ... --- {~D_e_le_ted_: --------~ 
wells are designated as follows . 
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• OW-52 

A -~n !! -~~- ~h~. -~<?-~~h..'Y_t:_s_t_ ~I1A ~ f !h~-~c_:j _I Hx-~~-~!- j _s_ ~_s~~- _t_C?-!"~C:.<?.\'~.1: _f? j!-?:f1~ - ~~c:x~)_t:: -!h ~ ~ -~~~- - --- - , =.---- >=D=e=let= ed= : ,;;,11 ============< 
back into the process has also- through leakage and spills- caused some MTBE and ', ·--. Deleted: . 

hydrocarbon contamination in shallow ground_ water. This unit is known as the New >=D- e=let= ed=:=f==== =-==< 

American Petroleum Institute Separator (NAPIS) and has up-gradient and down-gradient 
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shallow monitoring wells around it. The up:.gradient well is NAPIS-1 . The downstream 
wells are - NAPIS-2, NAPIS-3 and KA-3 . 

There has always been the possibility that the waste_ water treatment system of the 

.fJl:~!!!!x .~-~~-~~- .<?~ -~-~t~~i_<?_~- !~g_q~~-~ -~~~ -~.':~.P.<?~~!!<?_~_ f!~~-~?. -~~Y.h~Y-~. !~-~~~~ -9.<?~!~~J~~m?. ______ .--- {~D_e_let_ed_: r _______ _J 

into shallow ground_water. The first aeration lagoon, known as AL-l, has received waste 
water with benzene at levels greater than 0.5 ppm - either through ineffective treatment 
farther upstream in the process, or through overflows -making these liquids a hazardous 
waste; however the aeration process and biological action within this lagoon has brought 
the benzene levels to well below 0.5 ppm and of the order ofO.I ppm and less. 

~~~~~;~~gd;fe1~~:~ilat1~!J~:~~~~~ii1t~~~i~~t~~~s~!~~~1~~!t\~~~Vi~\~-:~t-(t~-~ ---<::: ~>-~-:-::-t:-:....;.:w--------: 
was determined in the field after mutual consultation by representatives of the refinery. 
OCD and the drilling contractor. 

'!. _____________ _ ___ _ _ _ _ _ _ _ _ _ _______________________ ___ _ ____________________________________________ __ _ _ __________________________ •• - Deleted: , GWM-2, and GWM-3 in the 
immediate vicinity and downgradient of 
the aeration lagoons are helping 
understand releases from these aeration 
lagoons. ) 

Formatted: Normal 

Two new shallow ground water monitoring wells were installed in the early fall of 
2005 near GWM-1 which is located at the southwest corner ofEP-1. GWM-2 was 
placed at the NW corner ofEP-2 and GWM-3 was placed at the NW corner ofEP-1. 
GWM-1, 2 and 3 were placed to determine whether any leakage from the lagoons 
and or evaporation pond is occurring. Figure 3 shows the location of all of the 
active monitoring wells on the Facility . .___ ___________________________________________________________________ .--- --{ Deleted: 1! 

~----~--------------J 

~&§j~-~-~-~~~l~l~~~--------------------------------------------- -- ---------- - -------------------------------------------------

The Gallup Refmery is located within a rural and sparsely populated section of McKinley 
County. It is situated in the high desert plain on the western flank of the continental 
divide approximately 17 miles east of Gallup. The surrounding land is comprised 
primarily of public lands and is used for cattle and sheep grazing at low densities2

. 

Local topography consists of a gradually inclined down-slope from high ground in the 
southeast to a lowland fluvial plain in the northwest. The highest point on refinery 
property is located at the southeast comer boundary (elevation approximately 7,040 feet) 
and the lowest point is located at the northwest comer boundary (elevation approximately 
6,860 feet) . The refinery processing facility is located on a flat man-made terrace at an 
elevation of approximately 6,950 feet. 

Deleted: The fact remains, however, 
that the facility's aeration lagoons and 
ponds could be a possible source of 
groundwater contamination and this 
possibility is considered in this Plan.'IJ 
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Surface water in this region consists of the man-made evaporation ponds and aeration 
basins located within the refinery, a livestock watering pond (Jon Myer's Pond) located 
east of the refmery, 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 

2 See, for example, the web site of McKinley County at http ://www.co.mckinley.nm.us/ // _,\ Formatted: Right : 0.25" 
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basins typically contain water consistently throughout the year. The South Fork of the 
Puerco River and its tributaries are intennittent and generally contain water only during, 
and immediately after, the occurrence of precipitation. 

) .}. y ~g~~~-~~()_':1 __ t_y_p~~ ____________________________________ ______ _________________________ -------------- __________________ . __ ---{ Formatted: Font: Bold 

Surface vegetation consists of native xerophytic vegetation including grasses, shrubs, 
small junipers, and some prickly pear cacti . Average rainfall at the refinery is less than 7 
inches per year, although it can vary to slightly higher levels elsewhere in the county 
depending on elevation. 

On alluvial fans on valley sides and drainage ways, the existing vegetation is usually 
alkali sacaton, western wheatgrass, Indian ricegrass, blue grama, bottlebrush squirreltail, 
broom snakeweed, fourwing saltbush, threeawn, winterfat, mat muhly and spike muhly. 
On fan remnants on valley sides we usually find blue grama, western wheatgrass, Indian 
ricegrass, big sagebrush, galleta, bottlebrush squirreltail , fourwing saltbrush, 
needleandthread, oneseed juniper, sand dropseed, spineless horsebrush, rabbitbrush, and 
twoneedle pinyon. 

)._~ __ 1):_~~~-i~~ -f~~-~~-~~-~ -------- - - -- - - --- - -------- - ------- ------------------------------------------ - ---------------------,::_:···· 

The impacts of historic overgrazing are visible at the north-side of the facility, in the fonn 
of arroyos that fonned when surface run-off cut through the ground and washed away 
soils that were not able to hold water with their ground cover lost to overgrazing. Now 
that the facility is fenced and no livestock grazing occurs on the site, vegetation has 
recovered in these areas. With the facility helping to bring back vegetation in its 
undeveloped areas the fonnation and deepening of erosion features on its land has 
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Most of the soils found at the surface in the locations where wells are located consist of 
the Mentmore-Gish complex.3 These soils occur in alluvial fans on valley sides and fan 
remnants on valley sides. The parent material for these soils is slope and fan alluvium 
derived from sandstone and shale. These are well drained soils with moderately slow (0.2 
inlhr) to slow penneability (0.06 in/hr). In this association, the Gish and similar soils 
make up about 45 percent, the Mentmore and similar soils 35 percent, and minor 
components 20 percent. These minor components are- Berryhill and similar soils 10 
percent, and Anodize and similar soils 10 percent. The typical profile for these soils is- 0 
to 2 inches fine sandy loam, 2-72 inches various kinds of clay loam. 

3 Soil Survey of McKinley County Area, New Mexico, McKinley County and Parts of Cibola and San Juan 
Counties, Natural Resources Conservation Service (NRCS), US Department of Agriculture, available at -
http://soildatamart.nrcs.usda.gov/Manuscripts/NM692/0/McKinley.Area%20NM.pdf :'( Formatted: Right: 0.25" 
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these well logs we can infer that the soils in the subsurface are generally composed of 

,.( Formatted: Font: Bold 
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clays starting at the immediate subsurface, interbedded with narrow sand and silt layers. 
At about 100 to 150 feet, layers of mudstone, sandstone (from the Chinle formation, 
Petrified Forest group) and siltstone start to appear. Figure 4 shows a generalized 
relationship of soils in and around the Gallup Refinery. / ! ( Formatted: Font: Bold 

' '·>============< 
:' ! i Formatted: Font: Bold 

)~~:~-~!~~_t_i_g_t:~P-~)' __________ __________ ___ _________ _________ __________________________________________ _____ ________ ____ ~/ / ~~ Deleted: The NMED has required maps 

: :; to be developed for various seasons and 
! i;: varying depths. At this time, the Gallup 
! i: i refinery is still developing such maps. We The 810 acre refinery property site is located on a layered geologic formation . Surface 

soils generally consist of fluvial and alluvial deposits; primarily clay and silt with minor ! i!: will include such additional maps in 

inter-bedded sand layers. Below this surface layer is the Chinle Formation, which consists / i!! future Annual Groundwater MoniCI§L 

of low permeability clay_stones and siltstones that comprise the shale._9_q~_i-~_f()_l!:l:l_~!l9.11.· ____ _/ i!! ~eleted: --Section Break (Next Page)--

As such, the Chinle Formation effectively serves as an aquiclude. Inter-bedded within the i; i :·~---~~--===-< 
Chinle Formation is the Sonsela Sandstone bed, which represents the uppermost potential I i i 
aquifer in the region. I : ii 

\ ,,, 
\ ,,, I,,, 
I,,, 

~ : :: 
The Sonsela Sandstone bed lies within and parallels the dip of the Chinle Formation. As 
such, its high point is located southeast of the refinery and it slopes downward to the 
northwest as it passes under the refinery. Due to the confinement of the Chinle 
Formation aquiclude, the Sonsela Sandstone bed 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. 

I '" 

I .:.:: 

.J~~:~-~~~~-~~1.!_~- ~~~ -~~-~- ~!r.t?~-~~(_)-~_ ~fg!'_(_)~~~}Y-~~.1:!' __________________________________ __ ________________ _ 

Ground_water flow within the Chinle Formation is extremely slow and typically averages 
less than 10" 10 centimeters per second (less than 0.01 feet per year). Ground_water flow 
within the surface soil layer above the Chinle Formation is highly variable due to the 
presence of complex and irregular stratigraphy; including sand stringers, cobble beds, and 
dense clay layers. As such, hydraulic conductivity may range from less than 1 o·2 

centimeters per second in the gravelly sands immediately overlying the Chinle Formation ,, 
up to 1 o·8 centimeters per second in the clay soil layers located near the surface. 

Shallow ground_ water located under refinery property generally flows along the upper 
contact of the Chinle Formation. The prevailing flow direction is from the southeast and 
toward the northwest. In the past, a subsurface ridge has been identified that was thought 
to deflect some flow in a northeasterly direction in the vicinity of the refinery tank farm. !! 
This is not clear from the present data. U 

~- ~ ------------------------------------------------------- -- ------ ------- ""! 
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the methods that will be used as part of this Plan. Appendix B provides more detailed Figures: Map of groundwater flo~ 
information on actual sampling procedures that will be used. • ..... Section Break (Next Page) ...... . 
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All monitoring wells scheduled for sampling during a ground_ water sampling event will 
be sampled within 15 working days of the start of the monitoring and sampling event 

Appendix C provides details of the wells to be sampled - including their date of 
establishment, ground elevation, top of casing elevation, well casing stick-up length, well 
depth, well casing diameter, screened interval, screen length, and stratigraphic units . .. ____________ .. Deleted: Please note that not all of the 

required infonnation has been identified 
by the Gallup refinery at this time. We 
are in the process of locating this 
infonnation. Essentially, there are some 
discrepancies between our tabulated 
records and well logs for well casing rim 
elevations and the ground surface 
elevations, and well stick-up lengths. 
These will be resolved in the near future 
and no later than August I, 201 0. 
Explanatory notes are provided in our 
revised Wells Table in Appendix C that 
provides these data. 

~~!:.~ -~-~!! _Q_l_l_~g!~g ___________________________________________________________________________________________________ _ 

At the beginning of each quarterly, semi-annual, or annual sampling event, all monitoring 
and recovery wells listed in Appendix A- Table I Ground Water Monitoring Schedule. 
will be gauged to record the depth to SPH (if present), the depth to water, and the total 
depth of the well. The gauging will be performed using an oil/water interface probe 
attached to a measuring tape capable of recording measurements to the nearest 0.0 I foot. 
All measurements will be made relative to the same datum for all wells . 

Gauging measurements will be recorded on a field gauging form. Data obtained from the 
gauging will be reported in the annual ground_ water monitoring report. The data will be 
used to develop groundwater contour maps and SPH thickness isopleths which will also 
be included in the annual report. 
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Each monitoring well will be purged by removing ground_water prior to sampling in 
order to ensure that formation water is being sampled. Generally, at least three well 
volumes (or a minimum of two if the well has low recharge) will be purged from each 
well prior to sampling. Field water quality measurements must stabilize for a minimum of 
three consecutive readings before purging will be discontinued. Field water quality 
measurements will include pH, electrical conductivity, J:_~~p-~~~~~-~~-'- ~1)-~- ~!~~_<?_l_~~~--------------······{>=D=e=let=ed=:=a=nd======~ 
oxygen (%). Field water quality measurement stability will be determined .~ht:!.~. t!~~~---------·······{ Deleted: as 
parameter readings stabilize to within ten percent between readings for three consecutive '-----------~ 
measurements. Once the readings are within ten percent, purging will stop and the well is 
ready for sample collection. The volume of ground_water purged, the instruments used, 
and the readings obtained at each interval will be recorded on the field-monitoring log. 
Well purging and sampling will be performed using disposable bailers and/or 
appropriately decontaminated sampling pumps. 

~.JG~~~~.'! .. 'Y..l1.~~~ -~-l_l!l!I* -~~H~~!!~~--------------------------------------------------------------------------,---···{ Formatted: Font: Bold 
.. · · · · { Formatted: Font: Bold 

Ground_water samples will be obtained from each well within 24 hours of the completion 
of well purging. 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 

_:{ Formatted: Right: 0.25" 
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procedures are described in more detail in Appendix B. Decontamination procedures for 
reusable water sampling equipment are described in Appendix B. 

All purged ground_water and decontamination water from monitoring.~~_J_l_~ -~m-~~--------------···· { Deleted: contaminated 

disposed..Qf in the refmery waste_water treatment system upstream of the API Separator. 
The procedures for disposing materials are described in Appendix B. 

Ground_ water samples intended for metals analysis will be submitted to the laboratory as 
total metals samples. Ground_ water samples obtained for dissolved metals analysis will 
be filtered using disposable filters with a 0.45 micrometers mesh size . 

... ~~~-·-l.~!l.~_I_t: _ ff~:I_~-~-I_i_~g __ ____________________________________________________________________________________________ .. -. -· ·{ Formatted: Font: Bold 

Sample containers and procedures for storage and shipping will be according to test 
method protocols and as recommended by the testing laboratory approved. 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 in Appendix B of this Plan, will be followed 
for all samples collected. All samples will be submitted to the laboratory as soon as 
possible to allow the laboratory to conduct the analyses within the method holding times. 

Pt:!~i-~~ -9.U~_t: _gt:~~-~~) - ~!!~_p_I_~ -~-~~9_I_i_l)g_R~9_'?~9-~r~~- ~~~- P~~xt9_t:~ _(I)_ /\P.P_~!l.~_i_~-~-'--------------- ~--, ~ ~. 
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Table I : Gallup Refinery-
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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. 

, , 
Samplin~ 

Location ID 

Formatted Table 
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• Each cooler or other container will be delivered directly to the analytical 
laboratory. 

••••• -Section Break (Next Page).- ..... 

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

• Plastic containers will be protected from possible puncture during shipping using 
cushioning material. 

• The chain-of-custody form and sample request form will be shipped inside the 
sealed storage container to be delivered to the laboratory. 

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

tP.An.~_t_y~_i_<:!l.~ .M~-~~-~~~--------------------------------------------------------------------------------------------- - ······· {>=D=e=le=ted=: ·========< 
·---- --{ Formatted: Font: Bold 

Ground_ water and surface water samples collected during the monitoring events will be 
analyzed for the constituents listed in Appendix D .• T_~~I_t:__IJI)_~M_i~j~!l_,_X9_~ -~~~(9.~-~ --------- - -····· · )=D=e=let=ed=======~--< 
locations the list of metals is modified to either be the Skinner list of the NM Water ';,> Deleted: . 

Quality Control Commission list. Appendix D. Table I provides a summary of target >-D- e-let= ed=:========< 

analytes for each EPA analytical method. 
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Contract analytical laboratories will maintain internal quality assurance programs in 
accordance with EPA and industry accepted practices and procedures. At a minimum, the 
laboratories will use a combination of standards, blanks, surrogates, duplicates, matrix 
spike/matrix spike duplicates (MS/MSD), blank spike/blank spike duplicates (BS/BSD), 
and laboratory control samples to demonstrate analytical QA/QC. The laboratories will 
establish control limits for individual chemicals or groups of chemicals based on the 
long-term performance of the test methods. In addition, the laboratories will establish 
internal QA/QC that meets EPA's laboratory certification requirements. The specific 
procedures to be completed are identified in the following sections. 
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The laboratory's equipment calibration procedures, calibration frequency, and calibration 
standards will be in accordance with the EPA test methodology requirements and 
documented in the laboratory's quality assurance and SOP manuals. All instruments and 
equipment used by the laboratory will be operated, calibrated, and maintained according 
to the manufacturers' guidelines and recommendations. Operation, calibration, and 
maintenance will be performed by personnel who have been properly trained in these 
procedures. A routine schedule and record of instrument calibration and maintenance will 
be kept on file at the laboratory. 

A·-~-·~~~~~" __ QN_Q_~ -~~-~_p_l_t:~---------------------------------------------------------------------------- -- ---------,:····· { Formatted: Font: Bold 
----- { Deleted: . 

Field duplicates and trip blanks may be obtained for quality assurance during sampling 
activities. The samples will be handled as described in Section 4..1}-________________________________ .. ----- {~D_e_le_ted_: 2 _______ _, 

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 de-ionized water placed in an appropriate sample container. Trip blanks will be 
analyzed at a frequency of one for each shipping event involving twenty or more 
samples. Generally, a trip blank will only be placed in one of the containers, if more than 
one container is used to ship the set of samples. 

A·JA~~~~!"~~~!"Y._ QN_Q~-~-~~P!~~ -----------------------------------------------------------------------------,::···- Formatted: Font: Bold 

Analytical procedures will be evaluated by analyzing reagent or method blanks, 
surrogates, matrix spike/matrix spike duplicates (MS/MSDs), blank spike/blank spike 
duplicates (BS/BSDs) and/or laboratory duplicates, as appropriate for each method. The 
laboratory QA/QC samples and frequency of analysis to be completed will be 
documented in the cited EPA or other test methodologies. At a minimum, the laboratory 
will analyze laboratory blanks, MS/MSDs, BS/BSDs and laboratory duplicates at a 
frequency of one in twenty for all batch runs requiring EPA test methods and a frequency 
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of one in ten for non-EPA test methods. Laboratory batch QA/QC samples will be project 
specific. 

A~4A~.l!~~!".l!~~!".Y_ P~H~~-""~~~~~ -----------------------------------------------------------------------------------,=:-··· >=De= le=ted= ==· ========< 

The analytical data package will be prepared in accordance with EPA-established Level 
II analytical support protocol which will include: 

• Transmittal letter, including information about the receipt of samples, the testing 
methodology performed, any deviations from the required procedures, any 
problems encountered in the analysis of the samples, any data quality exceptions, 
and any corrective actions taken by the laboratory relative to the quality of the 
data contained in the report; 

• Sample analytical results, including sampling date; date of sample extraction or 
preparation; date of sample analysis; dilution factors and test method 
identification; water sample results in consistent units (milligrams per liter or 
micrograms per liter (J.lg/L)); and detection limits for undetected analytes. Results 
will be reported for all field samples, including field duplicates and blanks, 
submitted for analysis ; 

• Method blank results, including reporting limits for undetected analytes; 
• Surrogate recovery results and corresponding control limits for samples and 

method blanks (organic analyses only); 
• Laboratory duplicate results for inorganic analyses, including relative percent 

differences and corresponding control limits; 
• Sample chain-of-custody documentation; 
• Holding times and conditions; 
• Conformance with required analytical protocol(s); 
• Instrument calibration; 
• Blanks; 

Formatted: Font: Bold 

• Detectionlquantitat~-U~H?_; _____________________________________________________________________________ .------{c_o_e_le_ted_ : o_n ______ ~ 
• Recoveries of surrogates and/or matrix spikes (MS/MSDs); 
• Variability for duplicate analyses; 
• Completeness; 
• Data report formats ; 

Data deliverables provided by the laboratory that include analysis of organic compounds 
will also include the following: 

• 

• 

• 

A cover letter referencing the procedure used and di scussing any analytical 
problems, deviations, and modifications, including signature from authority 
representative certifying to the quality and authenticity of data as reported; 
A report of sample collection, extraction, and analysis dates, including sample 
holding conditions, 
Tabulated results for samples in units as specified, including data qualification in 
conformance with EPA protocol , and definition of data descriptor codes; 
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• Final extract volumes (and dilutions required), sample size, wet-to-dry weight 
ratios, and instrument practical detection/quantitat~_)j~~Lf()_~ _t?~<::h .~-~~ty_t_~!_ ____________ .---- {~D_e_let_ed_: o_n ______ ~ 

• Analyte concentrations with reporting units identified, including data qualification 
and a description of the qualifiers, 

• Quantification of analytes in all blank analyses, as well as identification of 
method blank associated with each sample, 

• Recovery assessments and a replicate sample summary, including all surrogate 
spike recovery data with spike levels/concentrations for each sample and all 
MS/MSD results (recoveries and spike amounts), and 

'(. ______________ _______________________ ________ ____________ _______________ - ----- -------------- ----- --- ---------------- ----------
..4~4 ... ~~-t:~~~~ -~-u:~~J~. !l.".d_ J~!l.~~x!l.~~D: _Q~Q~_ P.~-~~--- ______ _______________________ _ ___ -- -- --. 

, . .. .. The sample data, field, and laboratory QNQC results will be evaluated for acceptability 
with respect to the data quality objectives (DQOs). Each group of samples will be 
compared with the DQOs and evaluated using data validation guidelines contained in 
EPA guidance documents : Guidance Document for the Assessment of RCRA 
Environmental Data Quality, National Functional Guidelines for Organic Data Review, 
and Laboratory Data Validation Functional Guidelines for Evaluating lnorganics 
Analyses, and the most recent version of SW-846, and industry-accepted QNQC 
methods and procedures. 

.... 

The laboratory will notify the Gallup Refinery Project Manager of data quality exceptions 
within one business day of identifying the data quality exception in order to allow for 
sample re-analysis, if possible. The Gallup Refinery Project Manager will contact NMED 
within one business day of receipt of laboratory notification of data quality exceptions in 
order to discuss the implementations and determine whether the data will still be 
considered acceptable, or if sample re-analysis or re-sampling is necessary. 

~ ----- -- ----- ------- -- -------------- - -------------- -- - ------------ ----------------------------- -- ------------------- --- ----------

-.:-. 
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Gallup Refinery will present summary 
tables of these data in the fonnats 
suggested in the NMED/HWB lener of 
February 9 as an Appendix to the 
Periodic Groundwater Monitoring 
Report.~ 
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A~4_.~~~J~!!l.':l.~ _______________________________________________ . ______________ ____ __________ ___ __ ------------- __ .... ___ -.------ Formatted: Font: Bold 

The analytical results of field blanks and field rinsate blanks will be reviewed to evaluate · >-----------< 
the adequacy of the equipment decontamination procedures and the possibility of cross-

Deleted: 0 

contamination caused by decontamination of sampling equipment. The analytical results 
of trip blanks will be reviewed to evaluate the possibility for contamination resulting 
from the laboratory-prepared sample containers or the sample transport containers. The 
analytical results of laboratory blanks will be reviewed to evaluate the possibility of 
contamination caused by the analytical procedures. If contaminants are detected in field 
or laboratory blanks, the sample data will be qualified, as appropriate. 

~it~~J;-D~~t?s~!~~f~~~sist- oftw·o· s-ample;;eithei-' s'p't'it from -il1e'same_s,amp-le -de~ice 'or --- -- <::: 1 ::::~=Font : Bold 

collected sequentially. Field duplicates will not be collected on a routine basis, as there is 
sufficient data to establish outliers or suspect results through a trends analysis . Field 
duplicate samples may be collected for confirmation if a sample establishes the presence 
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of a contaminant in an unexpected location, such as a deep aquifer, or at unexpected 
levels. 

A·J·~:~.M~.~~-~-~- R~_p~~~~~-g_ J,._i_~_i_~~ -------------------------------------------------------------------------------,=----- ;.;D;,.;e;;,;let;;.ed~: ;..· = ======< 
Method reporting limits for sample analyses will be established at the lowest level - Formatted: Font: Bold 

practicable for the method and analyte concentrations and will not exceed ground_water 
or surface water cleanup standards and screening levels. Detection limits that exceed 
established standards or screening levels and are reported as "not detected" will be 
considered data quality exceptions and an explanation for its acceptability for use will be 
provided. 

A~~!~: :&...~~!~!~gJ!~~~-----------------------------------------------------------------------------------------------,=-----
f~~ -~~ ~-2~~~~-~~! -~~-~ _ ~~!]! _p 11 ~g._-~~~~~-~!! ~l)y_ ~t:1-~- ~t:l-~! x~!~- ~~~~~- -~!!! _ ~-~ _ ~~y_i_~~-~~ -~~- _______________ -·- ·-
confirm that extraction and analyses were completed within the recommended holding --
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times,_f.:p_p!_<?2~i~~t?- ~~-t-~ _9_l:l~!jf!~-~~ -~_i_l_l_ ~~--~~~~-~- jfh~l-~_i~g -~jl}!_~~- W:~--~~~~t?~~~-- ------------------,_------ Deleted: , as specified by EPA 
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~~~~!J. ... Rt:l!~t:~.t:~!~!!~~-~~~~--~~~-~-~-~P~~~~m~~--------------------------------------------------------------,_. ___ _ Deleted: we 
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Representativeness is a qualitative parameter related to the degree to which the sample ·.--. Formatted: Font: Bold 
data represent the relevant specific characteristics of the media sampled. Procedures will · < 
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be implemented to assure representative samples are collected and analyzed, sue as l.::.:= :::=.::.:__ _ _____ ~ 

repeated measurements of the same parameter at the same location over several distinct 
sampling events. Any procedures or variations that may affect the collection or analysis 
of representative samples will be noted and the data will be qualified. 

~~~~-·-? :~-~~~~~-'-'~~!~~~Y. ----------------------------------------------------------------------------------------------<----- Formatted: Font: Bold 
Comparability is a qualitative parameter related to whether similar sample data can be - Deleted: . 

compared. To assure comparability, analytical results will be reported in appropriate units 
for comparison with other data (past studies, comparable sites, screening levels, and 
cleanup standards), and standard collection and analytical procedures will be 
implemented. Any procedure or variation that may affect comparability will be noted and 
the data will be qualified. 

~~~~------------~ 

A~4-·~~~~~ ... ~~~l_'_y_R~P~~~~J_l_g,_p~-~~~~-~-t-~~-i-~~! -P._~~~ -~-l!~~~-~!~-~'- ~~~ -~~I_'_I_'~-~~J.\:~ ------------,:·-··· {~D;;;;e;;;;let;;;,ed;;;;;,;,: ~· ======= 
Action ----- { Formatted: Font: Bold 

Upon receipt of each laboratory data package, data will be evaluated against the criteria 
outlined in the previous sections. Any deviation from the established criteria will be 
noted and the data will be qualified. A full review and discussion of analytical data 
QNQC and all data qualifiers will be submitted as appendices or attachments to the 
ground_water monitoring reports. Data validation procedures for all samples will include 
checking the following, when appropriate: 

• Holding times 
• Detection limits 
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• Field equipment rinsate blanks 

• Field blanks 

• Field Duplicates 

• Trip blanks 

• Reagent blanks 

• Laboratory duplicates 

• Laboratory blanks 

• Laboratory matrix spikes 

• Laboratory matrix spike duplicates 

• Laboratory blank spikes 

• Laboratory blank spike duplicates 

• Surrogate recoveries 

If significant quality assurance problems are encountered, appropriate corrective action 
will be implemented. All corrective action will be reported and the corrected data will be 
qualified. 

~&M_()_Il_i~_()_r:~~g -~~~ - ~;t_ll)_p_I_i_llg_ ?._r:()g_r:~_ll) _____ ____ ____________________________________________ _______________ __ ./ 

The primary objective of ground_water monitoring is to provide data which will be used 
to assess ground_ water quality at and near the Facility. Ground_ water elevation data will 
also be collected to evaluate ground_ water flow conditions. The ground_ water monitoring 
program for the Facility will consist of sample collection and analysis from a series of 
monitoring wells, recovery wells, outfalls, and evaporation pond locations. 

The monitoring network is divided into two investigation areas (East Side and West 
Side). The sampling frequency, analyses and target analytes will vary for each 
investigation area and well/outfall/evaporation pond location . The combined data from 
these investigation areas will be used to assess ground_ water quality beneath and 
immediately down-gradient of the Facility, and evaluate local ground_water flow 
conditions. 

Samples will not be collected from monitoring wells that have measurable SPH. For 
wells that are purged dry, samples will be collected if recharge volume is sufficient for 
sample collection within 24 hours. Wells not sampled due to insufficient recharge will be 
documented in the field log. 

The following sections outline the monitoring program for each investigation area. 

. .. ·{ Deleted: ~ 
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The location of the East Side monitoring and recovery wells are shown in Figure 3. The 
following wells will be sampled (as described in Appendix D. Table I) within the East 
Side area: 
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,S.~~_()_\:'(!_~)!_~(!_1_1_~ ----------------------------------------------------------------------------------------------------------------· [L~:..::~:.:.~~-• ~_e_!l.:_~•.:_re_-..::_11 _____ _.) 

• RW-1 

• RW-2 

• RW-5 

• RW-6 

Monitoring wells 

• OW-29 
• OW-30 

• OW-13 

• OW-14 
• OW-50 

• OW-52 

~~?-.W~~~-~~~-~------------------------------------------------------------------------------------------------------------,------ {'-o=e=le=ted=: ·========< 
-~-- ,..... 
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The locations of wells on the West Side are shown in Figure 3. 

The following wells, outfalls, and ponds will be sampled (as described in Appendix D, 
Table I) within the West Side area: 

Deleted: . 

(Note: these outfalls are from one section of the waste_ water treatment system to another 
- they do not discharge to any location outside the facility.) 

Monitoring wells 

• NAPIS I 

• NAPIS 2 

• NAPIS 3 

• KA-3 

• GWM-1 
• GWM-2 

• GWM-3 

• SMW-2 

• SMW-4 

• MW-1 

• MW-4 

• MW-5 

• OW-l 

• OW-10 _.A Formatted: Right: 0.25" 
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• OW-11 
• OW-12 
• BW-1A 
• BW-1B 
• BW-IC 
• BW-2A 
• BW-2B 
• BW-2C 
• BW-3A 
• BW-3B 
• BW-3C 
• PW-2 
• PW-3 
• PW-4 

Outfalls 

• ALl Inlet 
• AL2 lnlet 
• EPI Inlet 
• AL2 to EP-1 
• Pilot Travel Center effluent 
• NAPIS effluent 
• Boiler water Inlet to EP-2 

• EPI Inlet 
• EP2 Inlet 
• Pond 1 
• Pond 2 
• Pond 3 
• Pond 4 
• Pond 5 
• Pond 6 
• Pond 7 
• Pond 8 
• Pond 9 
• Pond 11 
• Pond 12A 
• Pond 12B 
• Any temporary pond containing liquid 

Containment 
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• NAPIS secondary containment 

~~~.M_f!_~_i~_f!~~~g __ J_>_~~g~~~ -~~~r_i_~~f!-~_L _________________________________________ ___________________________ _____ <:::::{ :::::~:Font: Bold 
Upon review of the analytical results from the monitoring events under this Plan, historic 
facility-wide monitoring data, available soil boring data, and other related information 
Western Refining will assess the monitoring program presented in this Plan. Revisions to 
the Plan, as necessary, will then be presented for agency review and approval on an 
annual basis. These revisions may include, but not be limited to, a reduction or change in 
monitoring locations, monitoring frequency, and/or target analytes . 
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Appendix A: Letter from NMED/HWB February 9 

Bill RICII.RCGOI" 
a-,. .. 

f(:bt:w..-y 9. 2()09 

Mt:. E!d Riege 

NE MF.XICO 
l!NVJRO, il'tfl!.NT DEPAR'l'MR 

Haznrdou~ Wast£' Bureau 

W05 Rod.,. Pari< Dri"• £oot, nuihlio; I 

·- fe, ... 1\o!i!Wl'O 8'7~5-{JJO'J 
!"'tO lit' (5051of1,6-fi000 Fax (!4.~) ~76-6030' 

£.tviroomtll!al Superintendent 
\Ve.-.u. Reiinins, So~h.,.'CSt In · .• Oalll.lil Rcfult<)• 
Rouro J, Box 7 
Gsll11p. Nev.• M~IOO 87 01 

R£: fiAClLITY WIDE GROUI\"DWAUR folO. O&JNG WORK PLAJ 
WBS'T'&RN REFINING CO fPANY OIJTHWEST,IN ~ GA.U P REY1N£RY 

I"A I'D II NMD01)tJ.l3l'211 
H 'B-GRC - -001 

Dear Mr. Riege: 

The New Mexioo Etlvl.lOtl-"'l.eol Dcperuliml (NJI.iEJ)) requm:s West.:m Rcfioillg Ccm:paey, 
S<lt.tlbw~ Inc-, Gdlup Relli...ry (Pmuittoe) l ll sllbmi1 a Faality Widt Groll!113w'a1cr MolllrunllJ 
Pil!ll (Morurorms Plm). !btl ~ of lhls Moci ooug J>l3<1 1.1 w cllarae1erizc tlle narure and 
uu.r1 of grolilldw er QliUamio•tjoo a1, a:n.d m•i!r•ting frcm Ill 1\u:il.icy and provide ooe j!tBJt that 
ooolains all grountfwnr:r ltl0f11lming l!l;ti,'itics tltal. will Slltisfy bolh N}.{E{) !lt I~ ' cw Mex1.;:a 
Energy Millo aLi ;mt). };'ihlrel R<i!!Otlrcc Departmc::m Oil Coo~ation Di vision (OCb) 
requm.mcots. Tlt.e · fo · ori.og l'l•r• lCill81 be revi~et:l 011 B Bl:1n1,1lll bBSis io o1ClCOOIIDadOIIl 

moollorinll cbsnges b1. 1be Utc:itity BJ» to •Uee.·iiiJ:e the ne~ to 11pdlll:a NMED w~ OCD p~o:nil!l . 

Cunently, fut: grouud•wut<r rnomtorio!l; :rttqcir~au:u1s are ...atblisbcd tn. lh~ OCD Dl3chit~ Plao 
da'ed /utgJI.'!t 23, 200?, 5J!I!Cificnlly itCJU! 115 (tbe SBitlJlllng S<::hedule R!!SIIl1mg from hisi<Jricol 
N~· AJ>J s.,...rntor 'lis). 19, 7!() (A & B). aorl. 2 · . 
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Ed Ri~gc 
Gall~rp ReiinCI)' 
Febflrnry 9~ 21J09 
Puge 2 

ill.e Pcrmittc¢ m-a \I$C 1\!ll!.clu~n.eat of thls lr:taer os •IIi~ guide fur prepilrilig the 
Monitoting Plon The MoniiOI'il!g PLan rna in~hrde, but • not llmit:d to the foiJrW.•I:irg: 

o, A y.>n.et'lll description of 1bc! hydrngl'Ulopc systCJI:l benr:nth 1bc fadll1y. 

b. A so:tioo (Jf 1oble m urLiurk, oot not limit~ tu, ~ rk!3~:ripcion of ;rU r=xuamg, 
morutorin; ""oells, reoa>'$1'}1 IO'Clli, amd llll)' ether reqw.rcd sampr g locaiJoos 
spccifyio,& lbeir tWiC1 )(Y-..atiOO, dot<; t]J.e walt. wer:e ~all=d illclvrilt'l!; !]J'OU!Id 

cle tion, tQJ> of c.ul:irg cl~on. 10-.;l =lng S'llclc up lcogth. well d-ept!!, well ca.smg 
cti~~~~terer, seretood in1~'ti. ;Te<:ll lenglir, llOO mti~o;: uoit s) ima!lectcd by 1b: 
10'1:11~. 

c. Tbo initial submitlnl m!Cil tocll.ldc s. section or .appendiX rlw imludes nJI well 
OOO:SC"Uctioo dingnmts. 

d. A fao;ility lll"tt showing l mo 'toriq well locabOas.. Thi$ mop mu;t be. r:evlsOO as 
~<ill)· reflect any .,.'cll ~diti ~ aod ··eU ah<uldooom=m5 11u1 OOCI1r during tbe 
~r. 

e. Tiw <:urrcm groundWlllier IDilaitur:rrrg/oamplJDi; 1QCJuinsn«rts i'ound i (be; ()CD 

Dlac.bargc Plall {it<:!JI~ 16 (the, ~t~rrpling Sctrmle Resul~ from lliS1oricnl IO'ilo' API 
cpDial SpilJs), L 9, 2'0 (A & Bt, and 2)} 

f. The Soiii1JIIII'8 ""!.llitem= lJl1.lSt mclud.e the propoS«) fr(l(lll!!:llfy ·Of so:mpl.ing. 
!iilmpling methooolo~·. ticfd "''llltr q~~abty para~n«ers o be mt'!ii.~llm!, IUlod chcmielll 
3l'J~I ylltul mtdloda. 

a- A descriptio of ;~U somp l~ meduxls and p~ that i be applied dr,nins t~acll 
mocUIOC'IIlg C\IQlt. 

b. ldctJii6Gt1ioo uf al! fidel ills1Mnen,1~ pl'l)pO<SOO for use ~ '""l!JI as calib:m1ioo 
procer,lun! 

1bc Peami.ttf!e must cootinue to sli:Jmit lllelr AMusl G:roundwmr Moci~ R¢p0It to NMED 
:mr.'l Cbe OCD by SqJtmtbcr J of &etr !IUb~ )'CAT to iot::ll.:lde lire specified itcmz fu und io lh 
OC'D Dl~cl~atgc. Permit md 1!= all grollll~« monik:Jriog ~ vities. ~ no:nt~al updatl!i 
10 tbls Moaitorin& Plam IOIL!!l be submitted ~· April I of each jtat bcgi~ · 2010, iliat Sll)' 
dll!ll wiU be · Jem.!lfr[ed poor 10 the J~ro~U!dwater mooitOL\f\8. =ronri e=~ pro r.d.lld in tbe 
AJwual Grolilodw&ler Moruto · ng, Report 
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Ed Ri:g.e 
Ci~IIJ!' Rc:ftno:tJ' 
Febru....~· 9, 2009 
r ag.e J 

On.ee ti:.Js Moouorlug T'lan is approved, tltr.~o plait. wLll til.eludc UJd. replace 1bc tcqlcirctn.cuts oflbc 
OCD Diacltarge PlAn. Th infunnatlou g:a.dlel:ed per c Mouilonng Pllln will llx:n 'be iDcliJdod iu 
the ADl!ll'll G!Ol!oow~r Mouiioo:iu!l: Repor:t ~ ADD.I.lnl Grou:~d'woter >.iowoorini Report is 
<tm!i>rl.ered n Periooo~ ir-fu11irorin;a Repor1 fur tbe: p ooe of O<J ill lim~ "''i1b ~lED 
n;qoireme= and th• OCD Di.s<h•!"E<' !"Inn ilem$ 2() (A m~d B) m~d !.5. Atlnchmo~ l rovide5 
geo.nl guidlfltC!!I oc ll::.c P"'Jloo'T•Iimt o i Pcnndic Mcmil<lring RopurtS. 

'The PMlll!ttil<l 1111)5( S"Uixn•r tbe McuuLOdng )'l8tt. to NMEO art !be OC.D 0 1t Ot be!CU'tl May l , 
2000. ff :;ou bn-e qur:ffioos l'eglltdlug tlu~ !ettlli' plea!t! cotrtact Hope lvfutmg!lo of my !rtaft' a1 
505-47(;-6045. 

k '• ~~ "\·_1 
aolm E. Kielit\g a 

Program M~ 
Pcmli1s Mm~agemcn1 Program 
iilluroOQS Wnstc B. n:ttu 

tt: 0. <;'Q!):min t.{EI) HWB 
H. Mo!IZl!!glitl, NMED HWH 
W.l'nce,ocn 
B. JO!lcs, OClJ 
G. Rajcn Gallup 
Pile: Reading File !!ltd GRCC 2009 File 

HWll-GRCC-09-00 l 
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A.'I~fACHf\fENT 1 
GI!. BRAL GUIDI FOR COMPOS.JNC Till! :'tfONJTORING PLAN 

• A" E.~cec11tlve-Sullll~aey (Absrra.ct) must 'be iooloocd to pr{fvidc 9 brieli suiiiJUllry o-tt,., 
!l'Lid'pOISC· llt'ld !(Op~ of li:Jc Monitoring Nnn This ~on =t include tfte fucili!y nume 
and jlOJ1LOOS ofthc f~Qtily mauding nny n[l!<IS I}f oon::<m~ (AOCs), Sol11l Wa!!lo 

Ma~t oitl (SWMl.i$) QrQ~:h..- IQ<:oUi.oru llw the Mooitc.riogl'liltlwl.ll be 
addressi!ls. 

• A Table of Clot: 1M>!! must be in.;Jt>dcd th.Jt lists ntl e:tt secticm•, •ub•~''""'"· lubleo~. 
figures , ood lljlp;rJdices OC Olttil~limen inc lulLed m ih.e Mtmi1aring l' l 1. 

• All rnuadw::cww must be lnclooc i.rt 11x: Monitarioe; Plm ro il"'llxl• !JI'n<:rlll ie~fo::mati"" 
on tbc cum.ru taci.lity and illnicf dcm:ip'tiolt oftM '-'"~'~ offue Jl<OJX"!!d. gr-ou:ndWllter 
mouirorille nod tho: t-pc:.s of naivilies 1b:rt will be <XJalillcte:l. 

• A BookwooDd ac.."li(lll mwt be oodcd thot bricdl.y dlcso:ribca rekvnut pernl bxl:gro<lnd 
IJ'tfi:lllm.tli«J, ioclu.ding historicnls.itc uses. pcx;rnial rc«p'I'Or tl!• type 1111d chom.atm!rl~ 
oftbe wutcm oot:1Blninnllt8 ood. ~y known nnod ~bl• 't>"n:•(•). a:~d & sli:mtcaryof 
tlilc bistor/ o-cent ir..llllt reiCILI~ '"'hi<h <lOUI<l be <<101tributi"g to grOOndll•&rer 
wo1~rnfnJUic:m . 

• Tlx: Pamitt~ ll:lllst ioollldc a Si1e Cloo:li tiQlll; ~ t.Q Ji'IV"ide "d!!!ullt!d ISe=pllll<l o! 
~Cill flit<: OOpO<if~lly nnd ]~s mnll.tuJr.,j ~ •nd milnma.de !t:l'il~. Thfi 

s~ m~ ~~ • ~ctipti"" of lf:raillllgH, V<!gttllboo 1~ erosooaal featllres, IUld 
c=ent,!Oite ILS""• in odd11Joo m, ~Oil$ Off~ loea.!Jld ill !rui:I'Oun.diJig sitca {i.C. 
SWMlJ•, AOCs) thM rn:l)' have lltl m:tpae1 0 11 Jbe. subjtlC( sitl!L~i.ng n:dtnrg1: ,so;JiJn;rn 
l:nli~)ID.t1, :l!lr!h<! W!jJlr runoff, or comaoonaat fnte a:ru:l t:rai!Bport. A d=i[)1ion of 
wb!u:r~ oonlliboos nrust also be inct OOd lb!.t provides a diJIC:ua!rion oftb: rondi · oos 
obsoer!led during previoos st~bsurf&cc in\'CS1i@LtiollB, inclooiJ!e but oot limit«! to !lOil typ~ 
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• T3bl<i!li, Fi&'llre$1, nlld Appendice: rnusl 'b uJC.Iooed. 
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Appendix B: Gallup Field Sampling Collection and Handling Standard Procedures 

Field Data Collection: Elevation and Purging 

All facility monitoring wells and recovery wells are gauged as required through the year. 
Gallup does not have any recovery well pumps that need to be shut off and removed prior 
to water elevation measurements. 

All water/product levels are measured to an accuracy of the nearest 0.01 foot using an 
electrical conductivity based meter, the Heron instruments I 00 ft . DipperT electric water 
depth tape complying with US GGG-T-1 06E, EEC Class II. After determining water 
levels, well volumes are calculated using the appropriate conversion factors for a given 
well based on its internal diameter. Volume is equal to the height of the liquid column 
times the internal cross-sectional area of the well. 

Generally, at least three well volumes (or a minimum of two if the well has low recharge) 
are purged from each well prior to sampling. 

Before sample collection can begin, the water collected from each monitoring well must 
be fresh aquifer water. Well evacuation replaces stagnant well water with fresh aquifer 
water. The water level in the well, total depth of well and thickness of floating product 
(if any) will be measured using the Dip perT electric water depth tape. If product is 
present, a ground water sample is typically not obtained. 

If a well is pumped or bailed dry before two or three well volumes can be evacuated, it 
requires only that sufficient time elapse for an adequate volume of water to accumulate 
for the sampling event. The first sample will be tested for pH, temperature, ~p~~jfJ.~ ....... .. ...... ·- {>-o_e=le=ted_ : an=d-~==--==< 
conductivity and dissolved oxygen (%). The well will be retested for pH, temperature.., ______ .. --···{ Deleted: and 

specific conductivity and dissolved oxygen(%) after sampling as a measure of purging 
efficiency and as a check on the stability of the water samples over time. All well 
evacuation information will be recorded in a log book. 

~------------------~ 

Wells MW-1 , MW-2, MW-4, MW-5, BW-lC, BW-2A, BW-2B, BW-3B, ;?M_W~1L .......... .. .. -· {~o_el_et_ed_: _an_d ------' 
OW13. OWJ4, OW29 and OW30 are each equipped with a dedicated electrical pump. 
The remaining wells are purged using a portable Grundfos pump. Recovery wells and 
NAPIS-1 , NAPIS-2, NAPIS-3 and KA-3 are hand-bailed as well as GWMI and GWM2 
and GWM3 are hand-bailed if the presence of water is detected..._ _ ... __ ... ___________ ... _ ........ __ .... . -- {~~-e_let_ed __ : ·--------------~ 

Purged well water from wells is collected in fifty five gallon drums and disposed of 

upstream of the NAPIS,._T~.t?-~.~!~.~_i-~ -~~-~!~.~- j~ .!~.t?. ~~~':l.t?~i~.-~~-~!~. ~~~-1?~.!~~~~~-~~ ·· ··------······· {--o_e_let_ed __ : ·--------------~ 
system. 

Sampling Equipment at Gallup 

The following sampling equipment is maintained at Gallup and used by the sampling 
personnel: 
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• Heron Instruments 100ft. DipperT electric water depth tape complying with US 
GGG-T-106E, EEC Class II. 

• Pall Corporation Aero 50A 0.45 micron disposable filter used with 60 mi. 
disposable syringe for filtering water in the field. 

• YSI pH/Conductivity meter Model 63 , calibrated with a one-point, two-point, or 
three-point calibration procedure using pH standards of 7, 4 and 10. 

• IQ Scientific Instruments, pH/Temperature/Conductivity/ Dissolved Oxygen 
meter, Model IQ1806LP. 

• Grundfos 2-inch pumps with Grundfos 115-volt AC- to-De converter. 

Calibration and maintenance procedures will be performed according to the 
manufacturer' s specifications. 

Order of Collection 

Samples will be collected in the order listed below: 

Parameter Bottle Type 

Volatile Organics .'!9.~ . .v~l-~ -~i!h .~~_p_t_~-~-~R .<?X ____________ ~:-.-.-:.:· {>=De=le=t=ed=:=.========< 
Teflon · Formatted: Indent: Left: 0", 

Hanging : 3.5" 

TOC, Phenols, Nitrate, Ammonia Quart glass jar, H2S04 

Extractable Organics Quart glass jar with Teflon TM cap 

Chloride and Sulfate Quart plastic, no preservative 

Metals* Pint plastic 

* Prefiltration bottle for dissolved metals which is subsequently filtered and transferred to 
a pint plastic bottle with HN03. 

Filtration 

Ground water samples are filtered prior to .fi~~~-I:J!.':'~- ~~!~!~- ~Il.~!X~J~.·-- .F.'~~ -~-i-~~.<?!X~~ -~-~!~!~~. . .. ----·{'-o_e_let_ed_ : d_;,_·so_lv_ed _____ ~ 
sample water is poured into ajar and then extracted with a syringe. The syringe is then 
used to force the sample water through a 0.45 micron pore filter paper filter into the 
proper sample bottle to collect dissolved metals samples. Filtration must be performed 
within two hours of sample collection. Pour the filtrate into a sample bottle containing 
HN03 preservative. 
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For samples destined for total metals analysis, do not filter the sample, and preserve with 
HN03 to pH <2 in the field . 

Gallup sampling personnel carry a cell phone when gathering ground_ water and other 
water samples. While sampling procedures are generally well known and the appropriate 
sample bottles are ordered to match each sampling event, occasional questions do arise 
from unforeseen circumstances which may develop during sampling. At such times, 
sampling personnel contact Hall Environmental Analytical Laboratory to verify that 
sampling is correctly performed. 

Sample Handling Procedures 

At a minimum , the following procedures will be used when collecting samples: 

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

• All samples collected for chemical analysis will be transferred into clean sample 
containers supplied by the analytical laboratory. The sample container will be 
clearly marked. 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. 

• Sample labels and documentation will be completed for each sample. 

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 in Section 4-bl. ~f.!h~~-~!~~1 - ~_i_I_I_ ~e ... __ ... ···· {~o_e_let_ed_: 4_.2 ______ __, 

followed for all samples collected. All samples will be submitted to the laboratory to 
allow the laboratory to conduct the analyses within the method holding times. 

General Well Sampling Procedures 

For safety protection and sampling purity, rubber gloves are worn and changed between 
each activity. 

Prepare for sampling event by making out sample bottle labels and have bottles separated 
into plastic bags for each well to be sampled and placed in an ice chest ready to take into 
the field. Bring along a note book and sample log. Document weather conditions, sample 
date and time. Fill in label with location, date, time, analysis, preservative, and your 
name. Start sampling by adjusting converter speed for each well. Affix sample label and 
fill bottle according to lab instructions. For samples intended for VOC analysis, use 
bottles with septa lids, fill bottle to neck and add final amount of water with cap to form 
meniscus. Tum bottles upside down to examine for bubblesJf~!:-!~.~_1~~- ~~~ .. ~~~~~~~~ - !~ ...... _...····{ Deleted: . 

~---------~ 
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the vial, repeat collection procedure'l __ !f!"!9 __ ~~~~_l_(;!~- ~~-<?~,--~~-~~~~--lj~~- ~~-~- Rli_~k -~~- _l?~~-~J~ ---------- { Deleted: show repeat previous sentence ] 
wrap and place in cooler until sampling is completed. 

Decontaminate equipment that is not dedicated for use in a particular welL 

Refrigerate completed samples until shipping to lab. Be sure to check holding times and 

arrange fu!:._~p_p_~<?R~J~~~- ~NPR!I1_g _ _'!!~-~~~~-------------- - ----------------------------------------------------------------{'--D_e_let_ed_: t_he ______ ~ 

Be sure that the field effort is adequately staffed and equipped. Check QC requirements 
before departing--QC samples require additional equipment and supplies. 

Surface Water Sample Collection 

At the evaporation ponds, samples will be collected as a grab sample at the pond edge 
near the inlets. This location will be noted in the field notebooks. The sampler will avoid 
disturbing sediment and gently allow the sample container to fill making sure that undue 
disturbance does not allow volatile contaminants to be lost. The sample bottle will be 
used for the sample collection in a shallow location near the bank. If a separate bottle/ 

bailer b-~~~~-UJ.~~!\!! _~~-t! -~~ll)p_l~ -~~!"!~~J!"!~-~~t-~j~--~!!! _~_(;! _ ~y_ly_ !"!9_~(;!~ -!~- ~h~ -~-t!}~ _!9_g_ .l?~9-~~-·---,,:-·--· {~D=e=le=ted_:=ar=e ========< 
The decision to use a separate bottle/bailer will be made, if at all , by the sampler and the \::::-· { Deleted: to 
reasons for doing so will bW_<?~~~ __ i_':!_!h~--~-t!!~ _l_<?B)9_<?~ : ___________________________________________________ \:_-- {>=D=e=le=ted= : t=he=n=======: 

Upon arrival at the field site, the sampler will set out safety equipment such as traffic 
cones and signs (if required). The vehicle will be parked a sufficient distance _!!way so as 
to prevent sample contamination from emissions. Appropriate sample containers and 
gloves must be used for the type of analyses to be performed. 

Decontamination Procedures 

The objective of the decontamination procedures is to minimize the potential for cross­
contamination 

The majority of field equipment used for ground_water sampling will be disposable and, 
therefore, not require decontamination. In order to prevent cross-contamination, field 
equipment that comes into contact with water or soil will be decontaminated between 
each sampling location. The decontamination procedure will consist of washing the 
equipment with a non-phosphate detergent solution (examples include Fantastik™, Liqui­
Nox®), followed by two rinses of distilled water and air dried. 

Decontamination water and rinsate will be contained and disposed of the same way as 

···· ... ._{ Deleted: . 

',{ Deleted: 

purge water, as described in Section 4. 2.: _R~<?~!"!~~.'!!~li~_i_<?!"!.P_~()-~~-~~~~~-li_':l~ -~ht!_ ~l_(;!~~-i_':lg_ _______ .. -·-{'--D-e_let_ed_ : _.2 ______ ~ 
agents used will be documented in the daily field log. 
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Field Equipment Calibration Procedures 

Field equipment requiring calibration will be calibrated to known standards, in 
accordance with the manufacturers' recommended schedules and procedures. Calibration 
checks will be conducted daily 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. A properly calibrated replacement instrument will be used in the 
interim. Instrumentation used during sampling events will be recorded in the daily field 
logs. 

Collection and Management of Investigation Derived Waste 

Investigation derived waste (IDW) generated during each groundwater sampling event 
may include purge water, decontamination water, excess sample material, and disposable 
sampling equipment. All water from all wells generated during sampling and 
decontamination activities will be temporarily stored in labeled 55-gallon drums until 
disposed in the refinery wastewater treatment system upstream of the API separator. All 
other solid waste generated during sampling activities (including sampling gloves, tubing, 
etc) will be disposed of with the Refinery's general municipal waste. 

Documentation of Field Activities 

Daily field activities, including observations and field procedures, will be recorded using 
indelible ink on field sampling forms . The original field forms will be maintained at 
Gallup Refinery. Completed forms will be maintained in a bound and sequentially 
numbered field file for reference during field activities . The daily record of field activities 
will include the following information: 

• WelllD/ Evaporation pond location/ Outfall 
• Date 
• Start and finish sampling time 
• Field team members, including visitors 
• Weather conditions 
• Daily activities and times conducted 
• Observations 
• Record of samples collected with sample designations 
• Photo log (if needed) 
• Field monitoring data, including health and safety monitoring (if needed) 
• Equipment used and calibration records, if appropriate 
• List of additional data sheets and maps completed 
• An inventory of the waste generated and the method of storage or disposal 
• Signature of personnel completing the field record 
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Sample Custody 

All samples collected for analysis will be recorded in the field report or data sheets. 
Chain-of-custody forms will be completed at the end of each sampling day, prior to the 
transfer of samples off site, and will accompany the samples during shipment to the 
laboratory. A signed and dated custody seal will be affixed to the lid of the shipping 
container. 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. Gallup Refinery will maintain copies of all chain -of-custody 
forms generated as part of sampling activities. Copies of the chain-of-custody records 
will be included with all draft and final laboratory reports submitted to NMED and OCD. 
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Appendix C: Wells Tabl<1 

WELL DATA 2010 SUMMARY TABLE \:.::--
, 

~ 

2010 ANNUAL GROUNDWATER DISCHARGE REPORT 
Formatted 

Deleted: (See attached table) 

A Well Well B D=A-C = 0.8 B + D Screened Formatted Table 
Casing Ground Casing Stick- Casing Total Depth SPH c Ground- Corrected Interval Stratigraphic unit 

Date of WeiiiD Measure- Dia- Well to Depth e=3 
Installation Number ment Date Level Rim !!.P Bottom 

Depth SPH Thick- water Water Table Depth Top in which screen meter 
Elevatio Elevation length Elevation to Elevation Elevation to Bottom exists Well 

linch! lin.l liD liD 
ness 

Water Vol n (ttl"" {!!L !!i.l liD !!i.l !!i.l ~ lll!!l 

I 11/1012003 8W-1A 7/1412010 2.00 6 876.73 6 876.73 52.50 6 836.73 40. DRY NA DRY DRY NA 30-35 Chinle/alluvium NA 

I 10/2812003 8W-1 8 711412010 2.00 6 876.91 6 876.91 28.63 6 811.71 
67.55. 

DRY NA DRY DRY NA 54.6-64.6 Chinle/alluvium NA 

11/1012003 8W-1C 711412010 2.00 6 876.75 6 876.75 54.25 6 719.75 157.0 0.00 0.00 7.19 6 869.56 NA 125-135 Sonsela sandstone 73 

1111012003 8W-2A 7/14/2010 2.00 6 874 72 6 874.72 51 .25 6 809.22 65.50 0.00 0.00 32 .17 6 842.55 NA 55-65 Chinle/alluvium 16 

10/28/2003 8W-28 7/1412010 2.00 6 874.58 6 874.58 54.00 6 784.08 90.50 0.00 0.00 28.13 6 846.45 NA 80-90 Sonsela sandstone 30 

10128/2003 8W-2C 7/14/2010 2.00 6 875.40 6 875.40 35.50 6 724.40 151.0 000 0.00 2080 6 854.60 NA 139.5- Sonsela sandstone 64 
149.5 

6115/2004 8W-3A 7/14/2010 2.00 6 87822 6 878.22 36.00 6 828.22 52.60 DRY NA DRY DRY NA 39.5-49 5 Chinle/alluvium DRY 

10/15/2003 8W-38 7/14/2010 2.00 6 878.79 6 878 79 37 .75 6 803.79 7500 0.00 0.00 32.98 6 84581 NA 63-73 Chinle/alluvium 21 

7/20/2004 8W-3C 7/14/2010 2.00 6 878.08 6 878.08 32.25 6 723.08 155.0 0.00 0.00 818 6 869.90 NA 
144.5-

Sonsela sandstone 72 
154.5 

1/5/1981 OW-1 3/3/2010 4.00 6 866.00 6 868.45 23.00 6 773.96 94.04 000 0.00 1.74 6 864.26 NA 89.3-99.3 Sonsela sandstone NA 

OW-1 613/2010 4.00 6 866.00 6868.45 23.00 6 773.96 94.04 0.00 0.00 1.63 6 864.37 NA 89.3 - 99.3 Sonsela sandstone NA 

OW-1 9/21/2010 4.00 6 866.00 6 868 45 23.00 6 773.96 94.04 0.00 0.00 122 6864.78 NA 89.3-99.3 ~onsela sandstone 206 

OW-1 11/10/2010 4.00 6 866 00 6 868.45 23.00 6 773.96 94.04 0.00 0.00 1.89 6864.11 NA 89.3-99.3 Sonsela sandstone 205 

11/25/1980 OW-10 3/3/2010 4.00 6 873.20 6 875.12 19.13 6 804.00 68.00 0.00 0.00 1.48 6 871 .72 NA 40-60 Chinle/alluvium NA 

OW-10 6/3/2010 4.00 6 873.20 6 875.12 19.13 6 804.00 68.00 0.00 0.00 1.72 6 871 .48 NA 40-60 Qhinle/alluvium NA 

OW-10 9/21/2010 4.00 6 873.20 6 875.12 19.13 6 804.00 68.00 0.00 0.00 1.21 6 871 .99 NA 40-60 (;hinle/alluvium 148 

OW-10 11/10/2010 4.00 6 873.20 6 875.12 19.13 6 804.00 68.00 0.00 0.00 8.91 686429 NA 40-60 Chinle/alluvium 131 

9/25/1981 OW-11 7/28/2010 4.00 6 922.00 6 923.51 25.00 6 857.27 86.62 0.00 0.00 21.29 6 900.71 NA 43-65 Chinle/alluvium 101 

12/15/1980 OW-12 7/22/2010 4.00 6 938.00 6 940.43 22.50 6 795.43 145- 0.00 0.00 48.86 6 689.14 NA 
117.8- Sonsela sandstone 213 137.8 
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I Well Data 2010 Summary Table- continued 

Casing A Well Stick- Well 
Total Depth B Q 

D-A-C = 0.6 B + D Screened 
Pu.rg_e I Ground Casing Casing SPH Ground- Corrected Interval ~tratigrap!Jic ~nit __ 

Date of WeiiiD Measure- Dia- Level Rim !ill Bottom 
Well !Q Thick-

Depth water Water Table Depth Top in wh1ch screen ~ Formatted Table l Installation Number ment Date meter 
Elevation Elevation 

lenath 
Elevation 

Depth SPH to 
illl 

ness Water Elevation Elevation to Bottom exists (Inch) (ft)- (ft)- !in} (ti) {f!l (ti) (ID (ti) (ti) -- Vol(gal) 

12/10/1980 OW-13 3/25/2010 4.00 6 918.60 6 920.12 57.50 6 820.12 100.0 000 0.00 23 79 6 894.81 NA 78.2-98.2 Sonsela 169 
sandstone 

6/2/2010 4.00 6 918.60 6920.12 57.50 6 820.12 100.0 0.00 0.00 23.81 6 894.79 NA 78.2-98.2 Sonsela 169 
sandstone 

9/22/2010 4.00 6 918.60 6 920.12 57.50 6 820.12 100.0 0.00 000 23.78 6 894.82 NA 78.2-98.2 Sonsela 169 
sandstone 

11/812010 4.00 6 918.60 6 920.12 57.50 6 820 12 100.0 0.00 0.00 23.41 6 895.19 NA 78.2-98.2 Sonsela 170 
sandstone 

12/17/1980 OW-14 3/24/2010 4.00 6 924.10 6 926.64 27.00 6 881 .64 45.00 0.00 0.00 26.34 6 897.76 NA 35-45 Chinle/alluvium 41 

616/2010 4.00 6 924.10 6 92664 27.00 6 881 .64 45.00 000 0.00 26.34 6 897.76 NA 35-45 Qhinle/alluvium 41 

9/2212010 4.00 6 924.10 6 926.64 27.00 6 881 .64 45.00 0.00 0.00 26.17 6 897.93 NA 35-45 Chinle/alluvium 42 

11/8/2010 4.00 6 924.10 6 926.64 27.00 6 881 .64 45.00 0.00 0.00 25.93 6 898.17 NA 35-45 Chinle/alluvium 42 

8/23/1996 OW-29 3/2512010 4.00 6913.50 6 913.50 46.50 6 864.50 49.00 0.00 0.00 2103 6 892.47 NA 37.5-47.5 Chinle/alluvium 69 

6/7/2010 4.00 6 913.50 6 913.50 46.50 6 864.50 49.00 000 000 2107 6 892.43 NA 37.5-47.5 Chinle/alluvium 69 

9/22/2010 4.00 6 913.50 6 913.50 46.50 6 864.50 49.00 000 0.00 21.42 6 892 08 NA 37.5-47.5 Chinle/alluvium 61 

11/9/2010 4.00 6 913.50 6 913.50 46.50 6 864.50 49.00 0.00 0.00 20.83 6 892.67 NA 37.5-47.5 Chinle/alluvium 63 

812811996 OW-JO 3/24/2010 4.00 6 921 .60 6 921 .60 58.25 6 873.20 48.40 000 0.00 25.48 6 896.12 NA 37.9-47.9 Chinle/alluvium 50 

6/4/2010 4.00 6 921 .60 6 921 .60 58.25 6 873.20 48.40 0.00 0.00 2552 6 896.08 NA 37.9-47.9 Chinle/alluvium 49 

9/27/2010 4.00 6921 .60 6 921 .60 58.25 6 873.20 48.40 000 000 25.45 6 896.15 NA 37.9-47.9 Chinle/alluvium 51 

111812010 4.00 6 921 .60 6 921 .60 58.25 6 873.20 48.40 0.00 000 25.24 6 896.36 NA 37.9-47 9 Chinle/alluvium 51 

1016/2009 OW-50 3/16/2010 2.00 6 823.00 6 823.00 32.50 6 744.00 63.00 0.00 0.00 18.10 6 804.90 NA 48-63 Chinle/alluvium 22 

OW-50 6/1/2010 2.00 6 823.00 6 823.00 32.50 6 744.00 63.00 0.00 0.00 21 .40 6 801 .60 NA 48-63 Chinle/alluvium 20 

OW-50 9/27/2010 2.00 6 823.00 6 823.00 32.50 6 744.00 63.00 0.00 0.00 18.04 6 804.96 NA 48-63 Chinle/alluvium 22 

OW-50 11/9/2010 2.00 6 823.00 6823.00 32.50 6 744.00 63.00 0.00 0.00 18.60 6 804 40 NA 48-63 Chinle/alluvium 22 

1016/2009 OW-52 3116/2010 2.00 6 929.00 6 929.00 26.50 6 850.00 79.00 0.00 0.00 16.66 6 912.34 NA 64-79 Chinle/alluvium 31 

OW-52 6/1/2010 2.00 6 929.00 6 929.00 26.50 6 850.00 79.00 0.00 0.00 16.68 6 912 32 NA 64-79 Chinle/alluvium 30 

OW-52 9/27/2010 2.00 6 929.00 6 929.00 26.50 6 850.00 79.00 0.00 0.00 16.54 6 912.46 NA 64-79 Chinle/alluvium 31 

OW-52 11/912010 2.00 6 929.00 6 929.00 26.50 6 850.00 79.00 000 0.00 16.42 6 912.58 NA 64-79 Chinle/alluvium 31 
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I Well Data 2010 Summary Table - continued 

Casing 
(';_ Well Stick- Well Total Depth B 

~ 
D=A-C = 0.8 B + D Screened 

Pui9._e J 
Ground Casing Casing SPH Ground- Corrected Interval Stratigraphic unit 

Date of WeiiiD Measure- Dia-
Level Rim ill! Bottom Well to 

Thick-
Depth water Water Table Depth Top in which scr~en- · ·i Formatted Table J Installation Number mentDate meter length Depth SPH to 

Elevation Elevation Elevation ness Water 
Elevation Elevation to Bottom exists (Inch) ®:-· ®:- full 00 lf!l lf!l 00 00 @ ill) 

-- Vol(gall 

I 10/14/1981 MW-1 3/1/2010 5.00 6 876.60 6 878.15 26.50 6 746.50 132.02 0.00 NA 6.97 6 869.63 NA 117.72-
Qhinle/alluvium 383 127.72 

I 7/16/2010 5.00 6 876.60 6 878.15 26.50 6 746.50 132.02 0.00 NA 7.42 6 869.18 NA 117.72- Chinle/alluvium 381 127.72 

I MW-2 3/1/2010 5.00 6 878.40 6 880.21 22.50 6 740.60 140.24 0.00 NA 16.77 6861 .63 NA 
32.94- Chinle/alluvium 378 132.94 

I 7/16/2009 5.00 6 878.40 6 880.21 22.50 6 740.60 140.24 0.00 NA 16.36 6 862.04 NA 32 .94- Chinle/alluvium 379 
132.94 

I 10/16/1981 MW-4 7/19/2010 5.00 6 880.33 6 882.20 27.75 6 760.40 122.14 0.00 NA L11 6 873.22 NA 101 -121 Sonsela 352 
sandstone 

I 
7/2111986 MW-5 3/1/2010 5.00 6 882.90 6 882.93 24.25 6 750.30 133.02 0.00 NA 15.13 6 867.77 NA 115-125 Sonsela 

262 
sandstone 

7/19/2010 4.00 6 882.90 6 882.93 24.25 6 750.30 133.02 0.00 NA 12.04 6 870.86 NA 115-125 Sonsela 269 sandstone 

I 3/28/1995 RW-1 3/3/2010 4.00 6 943.50 6 943.50 53.00 6 900.50 43.00 30.89 0.16 31 .05 6 912.45 6912.578 25-40 Chinle/alluvium NA 

I ill'!:t:. 
2"ll 6/3/2010 4.00 6 943.50 6 943.50 53.00 6 900.50 43.00 30.99 0.10 31.09 6 912.41 6912.49 25-40 Chinle/alluvium NA 

I 9/20/2010 4.00 6 943.50 6 943.50 53.00 6 900.50 43.00 29.91 0.15 3006 6913.44 6913.56 25-40 Chinle/alluvium NA 

I 11/3/2010 4.00 6 943.50 6 943.50 53.00 6 900.50 43.00 30.02 0.99 31 .01 6 912.49 6913.282 25-40 Chinle/alluvium NA 

I 3/29/1995 RW-2 3/3/2010 4.00 6 927.20 6 927.20 43.00 6 889.20 38.00 0.00 0.00 26.52 6 900.88 NA 26.1-36.1 Chinle/alluvium NA 

I ill'!:t:. 6/3/2010 4.00 6 927.20 6 927.20 43.00 6 889.20 38.00 0.00 0.00 26.42 6 900.78 NA 26.1-36.1 Chinle/alluvium NA 28) 

I 9/20/2010 4.00 6 927.20 6 927.20 43.00 6 889.20 38.00 0.00 0.00 26.87 6 900.33 NA 26.1-36.1 Chinle/alluvium NA 

I 11/3/2010 4.00 6 927.20 6 927.20 43.00 6 889.20 38.00 000 0.00 26.64 6900.56 NA 26.1-36.1 Chinle/alluvium NA 

I 8/27/1997 RW-5 3/3/2010 4.00 6 942.50 6 942.60 35.00 6 902.50 40.00 0.00 0.00 31 .63 6 910.87 NA 29.5-39.5 Chinle/alluvium NA 

I 6/3/2010 4.00 6 942.50 6 942.60 ~ 6 902.50 40.00 0.00 0.00 31 .37 6911 .13 NA 29.5-39.5 Chinle/alluvium NA 

I 9/20/2010 4.00 6 942.50 6 942.60 35.00 6 902.50 40.00 31 .94 0.68 32.62 6909.88 6910.424 29.5-39.5 Chinle/alluvium NA 

I 1113/2010 4.00 6 942.50 6 942.60 35.00 6 902.50 40.00 31 .05 0.89 31 .94 6910.56 6911 .272 29.5-39.5 Chinle/alluvium NA 

I 8/2711997 RW-6 3/3/2010 4.00 6 972.60 6 972.60 31 .00 6 933.80 38.80 31 .78 0.23 32.01 6940.59 6940.774 28.5-38.5 Chinle/alluvium NA 

I 6/3/2010 4.00 6 972.60 6 972.60 31 .00 6 933.80 38.80 31 .61 0.09 31 .70 6 940.90 6940.972 28.5-38.5 Chinle/alluvium NA 

I 9/20/2010 4.00 6 972.60 6 972.60 31 .00 6 933.80 38.80 32.04 0.24 32.28 6 940.32 6940.512 28.5-38.5 Chinle/alluvium NA 

I 11/3/2010 4.00 6 972.60 6 972.60 31 .00 6 933.80 38.80 32 .10 0.36 32.46 6 940.14 6940.428 28.5-38.5 Chinle/alluvium NA 

..( Formatted: Right: 0.25" J 

44•:' 



I Well Data 2010 Summary Table- continued 

Casing 
A Well Stick- Well Total Depth B Q 

D =A-C = 0.6 B + D Screened 
Purru> Ground Casing Casing SPH Ground- Corrected Interval Stratigraphic \jni~ __ 

Date of WeiiiD Measure- Dia- !!Q Well to Thick- Depth 
Water Table -~ Formatted Table J Installation Number mentDate meter Level Rim 

W9!!l 
Bottom Depth SPH to 

water Depth Top in which screen 
Elevation Elevation Elevation (fil ness waier Elevation Elevation to Bottom exists 

finch! (It)- (It)** !inl. (It) (fil (It) (It) (It) (It) 
Vol (gal) 

I 9/26/1985 SMW-2 7/16/2010 2.00 6 881 .30 6884.11 54.50 6 827.10 5734 0.00 0.00 25.98 6 855.32 NA 34.31- Chinle/alluvium 15 
54.31 

I 9/25/1985 SMW-4 3/1/2010 2.00 6 777.40 6 882.73 46.00 6 807.80 7220 000 0.00 29.36 6 748 04 NA 51 .7-71 .7 Ch1nle/alluv1um 21 

I 7116/2010 2.00 6 777.40 6 882.73 46.00 6 807.80 7220 0.00 0.00 29.46 6 747.94 NA 51 .7-71 .7 Chinle/alluvium 45 

I 71612004 GWM-1 3/3/2010 2.00 6 91265 6 912 65 46.50 6 888.95 23.70 0.00 0.00 19.81 6892.84 NA 17.5-23.5 Chinle/alluvium NA 

I 6/3/2010 2.00 6 912.65 6 912.65 46.50 6 888.95 2370 000 0.00 18.14 6 894.51 NA 17.5-23.5 Chinle/alluvium NA 

I 9/16/2010 2.00 6 912 65 6 912.65 46.50 6 888.95 23.70 0.00 0.00 17.90 6 894.75 NA 17.5-23.5 Chinle/alluvium NA 

I 11/2/2010 2.00 6 912.65 6 912.65 46.50 6 888.95 2370 0.00 0.00 18.41 6 894.24 NA 17.5-23.5 Chinle/alluvium NA 

I 9/25/2005 GWM-2 3/3/2010 2.00 6 913.17 6 913.17 57.00 6 896.97 18.97 DRY NA DRY DRY NA 3.2-16.2 Chinle/alluvium NA 

I 6/3/2010 2.00 6 913.17 6 913.17 57.00 6 896.97 18.97 0.00 0.00 17.57 6 89580 NA 3.2-16.2 Chinle/alluvium NA 

I 9/16/2010 2.00 6913.17 6 913.17 57.00 6 896.97 18.97 000 0.00 17.30 6 895.87 NA 3.2-16.2 Chinle/alluvium NA 

I 11/2/2010 2.00 6913.17 6 913.17 57.00 6 896.97 18.97 0.00 0.00 18.87 6 894.30 NA 3.2-16.2 Chinle/alluVIUm NA 

I 9/25/2008 GWM-3 3/3/2010 2.00 6 912.65 6 912.65 58.25 6 896 15 17.94 DRY NA DRY DRY NA 3-15 Chinle/alluvium NA 

I 6/3/2010 2.00 6 912.65 6 912.65 58.25 6 896.15 17.94 000 0.00 17.17 6 89548 NA 3-15 Qhinle/alluv1um NA 

I 9/16/2010 2.00 6 912.65 6 912.65 58.25 6896.15 17.94 000 0.00 16.92 6 895.73 NA 3-15 Chinle/alluvium NA 

I 1112/2010 2.00 6 912.65 6 912.65 58.25 6 896.15 17.94 000 0.00 17.83 6 894.82 NA 3-15 Chinle/alluvium NA 

I 3/14/2008 
NAP IS 3/8/2010 2.00 6 918.43 6 918.43 3.50 6 904.40 14.00 0.00 0.00 8.69 6 909.74 NA 3.7-13.7 Chinle/alluvium 3 - 1-

I IKA-2Rl 6/8/2010 2.00 6 918.43 6 918.43 3.50 6 904.40 14.00 0.00 0.00 8.37 6 910.06 NA 3.7-13.7 Ch1nle/alluv1um 3 

I 9/15/2010 2.00 6 918.43 6 918.43 3.50 6 904.40 14.00 0.00 0.00 7.77 6 910.66 NA 3.7-13.7 Chinle/alluvium 3 

I 1112/2010 2.00 6 918.43 6 918.43 3.50 6 904.40 14.00 0.00 0.00 7.62 6910.81 NA 3.7-13.7 Chinle/alluv1um 3 

I 3/14/2008 
NAP IS 3/8/2010 2.00 6 917.27 6 917.27 1.25 6 902.80 14.50 0.00 0.00 9.19 6 908.08 NA 4.2-14.2 Chinle/alluv1um 3 -2-

I IKA-2Rl 6/8/2010 2.00 6 917.27 6 917.27 1.25 6 902.80 14.50 0.00 0.00 8.93 6 908.34 NA 4.2-14.2 Chinle/alluv1um 3 

I 9/15/2010 2.00 6 917.27 6 917 27 1.25 6 902.80 14.50 0.00 0.00 8.57 6 908.70 NA 4.2-14.2 Chinle/alluvium 3 

I 1112/2010 2.00 6 917.27 6 917.27 1.25 6 902.80 14.50 000 0.00 8.55 6 908.72 NA 4.2-14.2 Chinle/alluv1um 3 

I 3/14/2008 NAP IS 3/8/2010 2.00 6917.31 6917.31 3.50 6 866.60 30.70 000 0.00 9.24 6 908.07 NA 25.4-30-4 Chinle/alluv1um 11 
3 

I (KA-3Rl 6/10/2010 2.00 6 91731 6917.31 3.50 6 866.60 30.70 0.00 0.00 8.87 6 908.44 NA 25.4-30-4 Chinle/alluvium 11 

.·l Formatted: Right: 0.25" I 
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I Well Data 20 I 0 Summary Table- Continued 

I 
I 
I 
I 
I 
I 

A Well Well B D =A-C = 0.8 B + D Screened 
Purge 

Casing Ground Casing Stick-
Casing Total Depth SPH 

g_ 
Ground- Corrected Interval ~trattgraphic unit Volume 

Date of WeiiiD Measure- Dia- Level Rim !ill Bottom Well to Thick- Depth water Water Table Depth Top in which scre;n -· J Formatted Table Installation Number ment Date meter lm!.9!!! Elevatton Depth SPH !Q Elevation ---- Elevation Elevation ness Elevation to Bottom exists (Inch) (ftl- ill!.l !!ll. (f!l. Water l!il l!il Vol (f!L !!ll. !!ll. !!ll. (Qal) 

9/15/2010 2.00 6917 31 6917.31 3.50 6 886.60 30.70 0.00 0.00 7.31 6 910.00 NA 25.4- 30-4 Chinle/alluvium 11 

11/212010 2.00 6917.31 6917.31 3.50 6 886.60 30.70 0.00 000 8.65 6908.66 NA 25.4-30-4 Chinle/alluvium 11 

6/1112007 KA-3 3/8/2010 2.00 6917.17 6917.17 2.00 6 892.40 25.00 0.00 0.00 8.74 6 908.43 NA 15-25 Chinle/alluvium 8 

6/1012010 2.00 6 917.17 6 917.17 2.00 6 892.40 25.00 0.00 000 8.39 6 908.78 NA 15-25 Qhinle/alluvium 8 

9/1512010 2.00 6917.17 6917.17 2.00 6 892.40 2500 000 0.00 8.69 6 908.48 NA 15-25 Chinle/alluvium 8 

111212010 2.00 6917.17 691717 2.00 6 892.40 25.00 0.00 0.00 8.52 6 90865 NA 15-25 Chinle/alluvium § 

• - - ~ Formatted Table 
NOTES: 

NAP IS 1 (KA-1 Rl. NAP IS 2 (KA-2Rl. NAP IS 3 (KA-3R): NAP IS wells installed on 3/15/08. Quarterly monitoring began third quarter of 2008. 

KA-3: Began sampling 4th Quarter 2008. 

SPH = Separate Phase Hydrocarbons 

NA =If no SPH was detected then this is shown on the table as NA (not applicable) 

Corrected water table elevations are only provided if SPH was detected. 

***OW-12: Annual inspection revealed well depth measurement to be 126 feet instead of 145 feet as listed. 

**** Note2: Western has determined that in the past. these ground level elevations have been incorrectly marked as well casing rim elevations. However. 
from a review of the well logs, we have determined that the elevation levels were listed in the table as rim casing levels when they should have been listed as 

round surface elevations. 

J 

..( Formatted: Right: 0.25" - J 
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Appendix D .... _.---- { Formatted: Heading 1 l 
Table I: GalluQ Refinerx- Groundwater Monitoring Schedule + -- --- { Formatted: Normal l 

Sampling Collect GW Water Analytical + ---- { Formatted Table J 
Sampling Freguency Elevation Quality Suite 
Location 10 DTW DTP Parameters 

I Pilot Effluent Quarterlx (Q) VOC/ DRO extended/GRO/BOB/COD/WQCC Metals 

I NAPIS Effluent Q Gen ChemNOC/SVOC(Qhenol)/DRO extended//GRO/WQCC Metals 

I AL2 to EP-1 Q Major cations/major anionsNOC/SVOC (Qhenoi)/DRO 
extended/GRO/WQCC Metals 

I Influent to AL-l Q VOC/800/COO/chlorides/DRO extended/GRO/QHIQhenol 

I Influent to AL-2 Q VOC/800/COO/chlorides/DRO extended/GRO/QHIQhenol 

I Influent to EvaQoration Q Major cations/ major anions/QHIBOD/COD/chloridesNOC/SVOC 

Pond I (Qhenoi)/DRO extended/GRO/WQCC metals 

I NAPI 2ndarx Q 8TEX/ORO extended/GRO/WQCC Metals or check for fluids 
Containment 

I RW-I Q X Measure OTW,DTP 

I RW-2 Q X Measure DTW,DTP 

I RW-5 Q X Measure DTW,DTP 

I RW-6 Q X Measure DTW,DTP 
The Analxte list for EPA Method 8260 must include MTBE 

(a) NAPIS I, NAPIS-2, NAPIS 3: detection ofQroduct during guarterlx monitoring must comQIX Section II.F.2(Twentx-Four Hour ReQorting) ofNMED + -

Post - Closure Care Permit. 
· { Formatted: Bullets and Numbering l 

(b) SamQle using the State of New Mexico aQQroved analxtical methods as reguired bx 20.6.4.14 NMAC, as amended through Februarx 16, 2006( use 
methods:9221-E and 9221-F. until EPA aQQroves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analxzed as totals and dissolved. 
EvaQoration Pond samQles must be collected at the inlet where wastewater flows into the eva11oration 11ond. 

Table 1 {continued}: Gallup Refinerv- Groundwater Monitoring Schedule A Formatted: Right: 0.25" - - n - -~ 
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Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation2 Quality Suite 

DTW,DTP Parameters 

I OW-l 
Q X pH .E.C .. Visual check for artesian flow conditions; 

O.O,ORP, Major cations/major anions/ VOC/DRO extended I WQCC Metals 
Temo. TOS 

I OW-10 Q X pH, E.C., Water level measurement of the Sonsela Aguifer water table 
O.O,ORP, Major cations /major anions/ VOC/DRO extended/ WQCC Metals 
Temo. TOS 

I OW-13 Q X pH, E.C., voc 
O.O.ORP, 
Temo. TOS 

I OW-14 Q X pH ,E.C., voc 
O.O,ORP, 
Temo. TOS 

I OW-29 Q X pH,E.C., voc 
O.O,ORP, 
Temo. TOS 

I 
OW-30 Q X pH, E.C., voc 

O.O,ORP, 
Temp, TOS 

I 
OW-50 Q X pH, E.C., VOC, SVOC, WQCC metals (total and dissolved}, GRO, ORO. Gen. Chern. 

O.O,ORP, 
Temp, TOS 

I OW-52 Q X pH, E.C., VOC, SVOC, WQCC metals (total and dissolved}, GRO, ORO, Gen. Chern. 
O.O,ORP, 
Temp, TOS 

The AnaiY)e list for EPA Method 8260 must include MTBE 
fal NAPIS I NAPIS-2 NAPIS 3: detection of11roduct during guarterly monitoring must com11ly Section II.F.2(Twen!)'-Four Hour Re11orting) ofNMED Post - Closure Care Permit. . ··----
(b) Sam11le using the State of New Mexico a1111roved analytical methods as r!l!Juired by 20.6.4.14 NMAC as amended through Februa!)' 16 2006( use methods:9221-E and 9221-F until EPA 

{ Formatted: Bullets a~cl N~~b;Jng ) 
a1111roves 40 CFR 136 methods ( Colilert Coli lert -18- m ColiBiue 24 membrane filter method)). Parameters are subject to change. 

WQCC metals include the RCRA 8 metals must be analyzed as totals and dissolved. 
Eva)!Qration Pond sam11les must be collected at the inlet wher~ wastewater flows into the eva)!Qration 11ond. 

,,{ Formatted: Right: 0.25;' ) 
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I Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation2 Quality Suite 

DTW DTP Parameters 

I GWM-2 Q X Check for water - if water is detected reQOrt to OCD & NMED within 24 hours; 
samQle for BTEX + MTBE/GRO/DRO extended/major cations/ 
Maior anions. 

GWM-3 Q X Check for water - if water is detected reQort to OCD & NMED within 24 hours; 
samQle for BTEX + MTBE/GRO/DRO extended/major cations/ 
Maior anions. 

GWM-1 Q X QH, E.C., Major cations/major anionsNOC/DRO extended/GRO/WQCC Metals 
D.O, ORP, 
Temo. TDS 

I NAPIS-1 (a} Q X QH,E.C., Major cations/major anions/ BTEX + MTBE/SVOCs/DRO/GRO 
D.O,ORP, WQCC Metals 
Temp, TDS 

I NAPIS-2 (a} Q X QH, E.C., Major cations/major anions/ BTEX + MTBE/SVOCs/DRO/GRO 
D.O,ORP, WQCC Metals 
Temp, TDS 

I NAPIS-3(a} Q X QH, E.C., Major cations/major anions/ BTEX + MTBE/SVOCs/DRO/GRO 
D.O,ORP, WQCC Metals 
TemQ, TDS 

The Analxte list for EPA Method 8260 must include MTBE 
(a} NAPIS I, NAPIS-2, NAP IS 3: detection ofQroduct during guarterlx monitoring must comQIX Section II.F.2(Twentx-Four Hour ReQorting} ofNMED . 

Post - Closure Care Permit. 
· { Formatted: Bullets and Numbering : 

(b} SamQle using the State ofNew Mexico aQQroved anal:rtical methods as reguired b:r 20.6.4.14 NMAC, as amended through Februarx 16, 2006( use 
methods:9221-E and 9221-F, until EPA aQQroves 40 CFR 136 methods ( Colilert,Colilert -18-, m Coli Blue 24,membrane filter method}}. Parameters 
are subject to change. -

WQCC metals include the RCRA 8 metals, must be analxzed as totals and dissolved. 
EvaQoration Pond samQles must be collected at the inlet where wastewater flows into the evaQoration Qond. 

:{ Formatted: Right: 0.25" : 
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I Table I (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation1 Quality Suite 

DTW DTP Parameters 
I KA- 3 (a} Q X pH , E.C., Major cations/major anions/ BTEX + MTBE/ SVOCs /DRO/GRO 

D.O,ORP, WOCC Metals 
Temo, TDS 

Boiler Water & Semi Annual pH, E.C., Major cations/major anions 
Cooling Tower (SA} D.O,ORP, 
Slowdown inlet Temp, TDS 
To EP-2 

I Evaporation Semi Annual pH, E.C., General Chemis![y I VOC/SVOC/WQCC 20.6.2.31 03 constituents/BOD/CO DIE-
Pond I (b) D.O,ORP, coli Bacteria!RCRA 8 Metals 

Temo. TDS 

I Evaporation SA pH, E.C., Same as Evaporation Pond I 
Pond 2 (b) D.O,ORP, 

Temo. TDS 

I Evaporation SA pH, E.C., Same as Evaporation Pond I 
Pond 3 (b) D.O,ORP, 

Temp. TDS 

I Evaporation SA pH,E.C., Same as Evaporation Pond I 
Pond 4 (b) D.O,ORP, 

Temp, TDS 

The Analxte list for EPA Method 8260 must include MTBE --
(a} NAPIS I, NAPIS-2, NAP IS 3: detection of product during guarterlx monitoring must complx Section II.F.2(Twentx-Four Hour Reporting} ofNMED + · 

Post - Closure Care Permit. 
(1'~;;-.;tted; B~~~~~~nd Numbering ) 

(b) Sample using the State ofNew Mexico approved anal}1ical methods as reguired bx 20.6.4. 14 NMAC, as amended through Febru~ 16, 2006( use 
methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m ColiBiue 24,membrane filter method}}. Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analxzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

- -

. (~ed--;-RiQ;;t: o.2s" ) 

50•:' 



I Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location 10 Freguency Elevation2 Quality Suite 

DTW DTP Parameters 
I Evaporation SA pH. E.C., Same as Evaporation Pond I 

Pond 5 (b) D.O,ORP, 
Temp. TDS 

I Evaporation SA pH.E.C., Same as Evaporation Pond I 
Pond 6 (b) D.O,ORP, 

Temp. TDS 

I Evaporation SA pH, E.C., Same as Evaporation Pond I 
Pond 7 (b) D.O,ORP, 

TemP. TDS 

I Evaporation SA pH, E.C., Same as Evaporation Pond I 
Pond 8 (b) D.O,ORP, 

Temo. TDS 

I Evaporation SA pH,E.C., Same as Evaporation Pond I 
Pond 9A (b) D.O,ORP, 

Temp, TDS 

I Evaporation SA pH,E.C., Same as Evaporation Pond I 
Pond II (b) D.O,ORP, 

Temp, TDS 

The Analxte list for EPA Method 8260 must include MTBE 
(a) NAPIS I, NAPIS-2, NAPIS 3: detection of product during guarterlx monitoring must complx Section II.F.2(Twentx-Four Hour Reporting) ofNMED 

Post - Closure Care Permit. 
+ · · - { Formatted: Bullets and Numbering : 

(b) Sample using the State of New Mexico approved analxtical methods as reguired bx 20.6.4.14 NMAC, as amended through Februarx 16, 2006( use 
methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m Coli Blue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analxzed as totals and dissolved. 
EvaQoration Pond sam12Ies must be collected at the inlet where wastewater flows into the eva12oration J20nd. 

..( Formatted: Right: 0.25" : 
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I Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation2 Quality Suite 

DTW. DTP Parameters 
I Evaporation SA pH,E.C., Same as Evaporation Pond I 

Pond 12A (b) D.O,ORP, 
Temo. TDS 

I Evaporation SA pH.E.C., Same as Evaporation Pond I 
Pond 128 (b) D.O,ORP, 

Temo. TDS 

I Any temporary SA pH ,E.C., Same as Evaporation Pond I 
Pond containing D.O,ORP, 
Fluid Temo. TDS 

I BW-1-A Annual X pH,E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
(A)_ D.O,ORP, 

Temo. TDS 

I Evaporation A X pH , E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
Pond 9A (b) D.O,ORP, 

Temo. TDS 

I Evaporation A X pH , E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
Pond II (b) D.O,ORP, 

Temp. TDS 

The Analyte list for EPA Method 8260 must include MTB E 
(a} NAPIS I, NAPIS-2, NAPIS 3: detection of product during guarterly monitoring must comply Section II.F.2(Twenty-Four Hour Reporting} ofNM ED 

Post - Closure Care Permit. 
• { Formatted: Bullets and Numbering : 

(b} Sample using the State of New Mexico approved analytical methods as reguired by 20.6.4.14 NMAC, as amended through February 16, 2006( use 
methods:922 I-E and 922 I-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m Coli Blue 24,membrane filter method}}. Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

:{ Formatted: Right : 0.25" : 
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I Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation2 Quality Suite 

DTW. DTP Parameters 
I 8W-2-A A X QH,E.C., Major cations/major anions/VOC/SVOC/WQCC metals . 

D.O,ORP, 
Temo. TDS 

I 8W-2-8 A X QH, E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
D.O,ORP, 
Temo. TDS 

I 8W-2-C A X QH.E.C., Major cations/major anions!VOC/SVOC/WQCC metals 
D.O,ORP, 
Temp, TDS 

I 8W-3-A A X QH,E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
D.O,ORP, 
Temo. TDS 

I 8W-3-8 A X QH , E.C., Major cations/major anions!VOC/SVOC/WQCC metals 
D.O, ORP, 
Temo. TDS 

I 8W-3-C A X QH, E.C., Major cations/major anions/VOC/SVOC/WQCC metals 
D.O,ORP, 
TemQ, TDS 

J Pond 2 Inlet A VOC/D RO extended/G R0/800/COD/TDS 

The Analyte list for EPA Method 8260 must include MT8E 
(a) NAPIS I, NAPIS-2, NAP IS 3: detection ofQroduct during guarterly monitoring must comQiy Section II.F.2(Twenty-Four Hour ReQorting) ofNMED 

Post - Closure Care Permit. 
. { Formatted: Bullets and N~r11b~ri~g nJ 

(b) Sam11le using the State of New Mexico aQQroved analytical methods as reguired by 20.6.4. 14 NMAC, as amended through Febru1!!:)' I6, 2006( use 
methods:922 I-E and 9221-F, until EPA aQQroves 40 CFR 136 methods ( Colilert,Colilert -18-, m Coli Blue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
EvaQoration Pond samQles must be collected at the inlet where wastewater flows into the evaQoration Qond. --

:( Formatted: Right: 0.25" ) 
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I Table I (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation2 Quality Suite 

DTW DTP Parameters 

I MW-1 A X gH,E.C., Major cations/major anions/VOC/DRO extended/GRO/WQCC metals 
D.O,ORP, 
Temp. TDS 

I MW-4 A X gH, E.C., Major cations/major anions/VOC/DRO extended/GRO/WQCC metals 
D.O,ORP, 
Temp. TDS 

I MW-5 A X gH ,E.C., Major cations/major anions!VOC/DRO extended/GRO/WQCC metals 
D.O,ORP, 
Temo. TDS 

I OW-II A X gH, E.C., Major cations/major anions!VOC/SVOC/WQCC metals 
D.O,ORP, 
Temp, TDS 

I OW-12 A X gH,E.C., voc 
D.O,ORP, 
Temp, TDS 

I SWM-2 A X gH,E.C., Major cations/major anions/VOC/DRO extended/GRO/WQCC metals 
D.O,ORP, 
Temg, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
(a) NAPIS I, NAPIS-2, NAPIS 3: detection ofgroduct during guarterly monitoring must comgly Section li.F.2(Twenty-Four Hour Regorting) ofNMED • 

Post- Closure Care Permit. 
--- { Formatted: Bullets and Numbering : 

(b) Samgle using the State of New Mexico aggroved analytical methods as reguired by 20.6.4.14 NMAC, as amended through Februm 16, 2006( use 
methods:9221-E and 9221-F, until EPA aggroves 40 CFR 136 methods ( Colilert,Colilert - 18-, m Coli Blue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evagoration Pond samgles must be collected at the inlet where wastewater flows into the evagoration gond. 

:( Formatted: Right: 0.25" l 
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J Table I (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation2 Quality Suite 

DTW DTP Parameters 
I SWM-4 A X pH, E.C., Major cations/major anionsNOC/DRO extended/GRO/WQCC 

D.O. ORP, 
Temp, TDS 

metals 

PW-2 Eve!}' 3 yrs 
Starting in 

VOC/SVOC/ WQCC metals/cyanide/nirates 

2008 

I PW-3 Everx 3 xrs VOC/SVOC/ WQCC metals/cyanide/nirates 
Starting in 

2008 

I PW-4 Every 3 xrs VOC/SVOC/ WQCC metals/cyanide/nirates 
Starting in 

2007 
Effluent from Monthlx flow Collect monthly flow rate readings from the Old API to the New API 
Old API (storm rate SeQarator. If effluent is re-routed to any other location than the New 
Water separator Measurements 
Effluent To New API API SeQarator, NMED/OCD must be contacted to determine whether 

Separator additional samQiing and analysis is reguired. 

The Analxte list for EPA Method 8260 must include MTB E 
(a} NAPIS I, NAPIS-2, NAPIS 3: detection of product during guarterlx monitoring must complx Section II.F.2(Twenty-Four Hour Reporting} ofNMED 

Post - Closure Care Permit. 
(b} Sample using the State of New Mexico approved analytical methods as reguired bx 20.6.4.14 NMAC, as amended through Februarx 16, 2006( use 

methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m Coli Blue 24,membrane filter method}}. Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analxzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

--

{ Formatted: Bullets and Numbering J 

/ ( Formatted: Right: 0.2S" nn •u - -] 
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I Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Freguency Elevation2 Quality Suite 

DTW DTP Parameters 
All Wells Annual Major cations/major anionsNOC/SVOC/WQCC 20.6.2.3 I 03 
Including the SamQiing 
Recovery wells Event 
Containing 
SeQarate Qhase 
hydrocarbons 

The Anal)::!e list for EPA Method 8260 must include MTBE --
(a} NAPIS I, NAPIS-2, NAP IS 3: detection ofQroduct during guarterly monitoring must comQiy Section IJ.F.2(Twenty-Four Hour ReQorting} ofNMED 

Post - Closure Care Permit. 
{ Formatted: Bullets and Numbering ) 

(b} SamQle using the State of New Mexico aQQroved analytical methods as reguired by 20.6.4.14 NMAC, as amended through February I6, 2006( use 
methods:9221-E and 922 I-F, until EPA aQQroves 40 CFR I 36 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method}}. Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
EvaQoration Pond samQles must be collected at the inlet where wastewater flows into the evaQoration QOnd. 

: ( Formatted: Right: 0.25" ) 
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Table Notes 

Pilot Effluent- Effluent from the Pilot Gas Station to the Aeration Lagoon 

Pond 2 Inlet- Sample collected at the inlet to Evaporation Pond 2 from Evaporation Pond I 

NAPIS Effluent - Effluent leaving the New API Separator 

AL-2 to EP-1- sample collection at the inlet from Aeration Lagoon 2 to Evaporation Pond I (influent location into EP I) 

NAP IS I= (KA-1 R); NAPIS-2 = (KA-2R), NAPIS 3= (KA-3R) - monitor wells positioned around NAP IS to detect leakage 

DO- dissolved oxygen; ORP- oxygen reduction potential temp-temperature E.C. - electrical or specific conductivity 

TDS- total dissolved solids VOCs- volatile organic compounds - EPA Method 8260, must include MTBE 

SVOCs- semi volatile organic compounds- EPA Method 8720, must include phenol 

ORO - diesel range organics - EPA Method 80158 (or as modified) 

GRO - gasoline range organics - EPA Method 80158 (or as modified) 

BTEX - benzene, toluene, ethylbenzene, xylene, plus Methyl Tertiary-Butyl Ether (MTBE) - EPA Method 8021 + MTBE 

DTW- Depth to water DTP-depth to product EP- Evaporation Pond 

BW wells - boundary wells GWM wells- are located around the aeration lagoons to detect leakage 

MW - Monitor Well OW- observation wellRW- recovery well PW- raw water production well 

_____________ ... -(i=~~~l1:-;t;-Fc;nt: Bold ) 

J i=;.-.;;;tted: Right: 0.25" ) 
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Figure 1: Regional map showing the location of the Gallup Refinery (red star along 
lnterstate-40, 20 miles east of the City of Gallup). 
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Figure 2: Topographic Map ofthe Gallup Refinery Site- USGS Topographical Map 
- Gallup Quadrangle (Revised 1980) 
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Figure 4: Generalized relationship of soils in the Gallup Refinery area: from 
NRCS/USDA Soil Survey of McKinley County. 

:'/,A Formatted: Right: 0.25" 
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Figure 5: Map of groundwater flow- Sonsela and Chinle 
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Figure 5b - Map of Ground water Flow - Chinle 
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Figure 2: Topographic Map of the Gallup Refinery Site- USGS Topographical Map 
- Gallup Quadrangle (Revised 1980) 

--------------------------------------------------- Page Break---------------------------------------------------· 
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Historically, this area has been populated by Native Americans, as it is even today with 
the contemporary Navajo Nation and the Pueblo of Zuni located in the region. The area 
has always been a crossroads for East to West and North to South trade routes; and many 
modem highways in the area, such as Interstate-40, trace routes established well over a 

4 



thousand years ago. Irrigated agriculture in the area also dates back to several thousands 
of years, and continues to this day. There are remnants of an irrigation ditch in the north­
central portion of the site which attests to farming having occurred on the site. 

Since the arrival of the Spanish in 1540, grazing oflivestock became another major land 
use. In the early 1900s, highly intensive livestock grazing occurred in this region that led 
to severe degradation of the land. 

Along with irrigated farming and livestock, artisan work has been a mainstay of the local 
economy and continues till current times. In 1880, coal mining began to be a major land 
use in the region; and in 1881 the railroad arrived. The railroad carried Indian made 
goods for sale across the nation. Today, a railroad line runs just north of the facility, and a 
rail spur brings railroad cars into the north-east end of the facility to deliver crude oil, 
ethanol and other feedstock. 

From the early 1900s to the 1940s extensive logging occurred in the region, especially 
thirty miles to the south-west of the facility in the Zuni Mountains. This aggravated the 
forming of arroyos from erosion, and impacted the local watersheds. 

From the 1950s to the early 1980s, uranium mining was a major extractive industry in the 
region with a large number of mines located in the general area of the facility, with the 
nearest mines being around 20 miles distant towards the east. No historical mining has 
ever occurred on the facility. It is important to note that impacts have occurred to 
groundwater in the area from the mining and processing of uranium ore. 

Today, built in the 1950s, and refurbished and expanded over time, a petroleum refinery 
is located on a man-made terrace towards the central and southern portions of the facility. 
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"Flowing Well" is a well marked on the USGS Quadrangle map approximately 2-miles 
north-west from the facility. The Flowing Well is likely a livestock watering well as it 
does not have any houses adjacent to it. However, residents of the area are known to use 
livestock water for human consumption if their houses do not have running water - such 
consumption is decreasing as residents in the area are increasingly getting connected to 
drinking water systems provided by local governments. The Flowing Well, too, is north 
of and across the South Fork of the Puerco River- shallow groundwater is unlikely to 
ever reach this well as it will tend towards the south-east along with the South Fork ofthe 
Puerco River. 
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In the future, if the land use became residential, and there were on-site residents, there 
would be increased potential to impact humans through a variety of uses of water from 
shallow groundwater wells (drinking, showering, etc.), produce grown in gardens that 



might be exposed to shallow groundwater, and construction activities that might reach 
shallow groundwater. However, if there is contamination, the site will remain zoned for 
industrial use even after the closure of the facility. In effect, the site will remain in 
perpetuity designated for industrial purposes. Therefore, while there is contamination at 
the site, future on-site residents are not a possibility. 
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Figure 4: Generalized relationship of soils in the Gallup Refinery area: from 
NRCSIUSDA Soil Survey ofMcKinley County. 
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The NMED has required maps to be developed for various seasons and varying depths. 
At this time, the Gallup refinery is still developing such maps. We will include such 
additional maps in future Annual Groundwater Monitoring reports. We have requested, 
separately, additional time to provide such maps, including a revised Figure 5 referenced 
below. 

The revised Figure 5 will be provided to NMED by August 1, 2010, as requested in a 
separate letter to NMED. 

Page 18: [10] Deleted Cheryl Johnson 3/29/2011 8:35:00 AM 

:fa-We l-: Gal-lup Refinery -GI'GUII£t.w.BtEaMo:miltoril)l:!;g<-<1S~cll""edii;;U4uulec--~-~~~~~~ 

Sampling Collect GW Water Analytical 
Sampling Frequency Elevation Quality Suite 
Location ID DTW,DTP Parameters 
Pilot Effluent Quarterly (Q) VOC/ ORO extended/GRO/BOB/CO 

NAPIS Effluent Q Gen ChernNOC/SVOC(phenol)/DR< 

AL2 to EP-1 Q Major cations/major anions/VOC/SV 
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·• 

extended/GRO/WQCC Metals 

Influent to AL-l Q VOC/BOD/COD/chlorides/DR 

Influent to AL-2 Q VOC/BOD/COD/chlorides/DR 

Influent to Q Major cations/ major anions/pH/80[ 

Evaporation (phenoi)/DRO extended/GRO/WQC< 

Pond 1 
NAPI 2ndary Q BTEX/DRO extended/GRO/W 
Containment 
RW-1 Q X Measure DTW,DTP 

RW-2 Q X Measure DTW,DTP 

RW-5 Q X Measure DTW,DTP 

RW-6 Q X Measure DTW,DTP 

The Analyte hst for EPA Method 8260 must mclude MTBE 
NAP IS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

II.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
OW-l Q X pH, E.C., Visual check for artesian flow c, 

D.O,ORP, Major cations/major anions/ VC 
Temp, TDS 

OW-10 Q X pH,E.C., Water level measurement of the 
D.O,ORP, Major cations /major anions/ V< 
Temp, TDS 

OW-13 Q X pH,E.C., voc 
D.O, ORP, 
Temp, TDS 

OW-14 Q X pH,E.C., voc 
D.O, ORP, 
Temp, TDS 

OW-29 Q X pH, E.C., voc 
D.O,ORP, 
Temp, TDS 

OW-30 Q X pH, E.C., voc 
D.O,ORP, 
Temp, TDS 

OW-50 Q X pH,E.C., VOC, SVOC, WQCC metals (total an< 
D.O,ORP, 
Temp, TDS 

8 



-

OW-52 Q X pH,E.C., VOC, SVOC, WQCC metals (total an< 
D.O,ORP, 
Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS I, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section II.F.2(Twenty-Four Hour 

Reporting) of NMED Post - Closure Care Permit. 
Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through 

February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 CFR 136 methods ( Colilert,Colilert -18-, m 
ColiBiue 24,membrane filter method)). Parameters are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

---------------------------------------------------Page Brea~--------------------------------------------------· 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
GWM-2 Q X Check for water - if water is detected 

sample for BTEX + MTBE/GRO/DR 
Major anions. 

GWM-3 Q X Check for water- if water is detected 
sample for BTEX + MTBE/GRO/DR 
Major anions. 

GWM-1 Q X pH, E.C., Major cations/major anions/VOC/DR 
D.O,ORP, 
Temp, TDS 

NAPIS-l(a) Q X pH,E.C., Major cations/major anions/ BTEX + 
D.O,ORP, WQCC Metals 
Temp, TDS 

NAPIS-2 (a) Q X pH,E.C., Major cations/major anions/ BTEX + 
D.O,ORP, WQCC Metals 
Temp, TDS 

NAPIS-3(a) Q X pH,E.C., Major cations/major anions/ BTEX + 
D.O,ORP, WQCC Metals 
Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

Il.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 
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Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
KA- 3 (a) Q X pH,E.C., Major cations/major anions/ BTEX + J 

D.O,ORP, WQCC Metals 
Temp, TDS 

Boiler Water & Semi Annual pH, E.C., Major cations/major anions 
Cooling Tower (SA) D.O,ORP, 
Slowdown inlet Temp, TDS 
To EP-2 
Evaporation Semi Annual pH,E.C., General Chemistry I VOC/SVOC/WQ 
Pond 1 (b) D.O,ORP, coli Bacteria!RCRA 8 Metals 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 2 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 3 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 4 (b) D.O,ORP, 

Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

II.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 5 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 6 (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 7 (b) D.O, ORP, 

Temp, TDS 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 8 (b) D.O,ORP, 

Temp, TDS 
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Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 9A (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 11 (b) D.O,ORP, 

Temp, TDS 

The Ana1yte list for EPA Method 8260 must include MTBE 
NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

II.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
Evaporation SA pH, E.C., Same as Evaporation Pond 1 
Pond 12A (b) D.O,ORP, 

Temp, TDS 
Evaporation SA pH,E.C., Same as Evaporation Pond 1 
Pond 128 (b) D.O,ORP, 

Temp, TDS 
Any temporary SA pH, E.C., Same as Evaporation Pond 1 
Pond containing D.O,ORP, 
Fluid Temp, TDS 
BW-1-A Annual X pH,E.C., Major cations/major anionsNO 

(A) D.O,ORP, 
Temp, TDS 

Evaporation A X pH,E.C., Major cations/major anions/YO 
Pond 9A (b) 0.0, ORP, 

Temp, TDS 
Evaporation A X pH,E.C., Major cations/major anionsNO 
Pond 11 (b) D.O,ORP, 

Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

Il.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 
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WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond . 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
BW-2-A A X pH,E.C., Major cations/major anions/YO 

D.O,ORP, 
Temp, TDS 

BW-2-B A X pH,E.C., Major cations/major anions/YO 
D.O,ORP, 
Temp, TDS 

BW-2-C A X pH,E.C., Major cations/major anionsNO 
D.O,ORP, 
Temp, TDS 

BW-3-A A X pH, E.C., Major cations/major anionsNO 
D.O,ORP, 
Temp, TDS 

BW-3-B A X pH, E.C., Major cations/major anionsNO 
D.O,ORP, 
Temp, TDS 

BW-3-C A X pH,E.C., Major cations/major anions/YO 
D.O,ORP, 
Temp, TDS 

Pond 2 Inlet A YOC/DRO extended/GRO/BOI 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

II.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
MW-1 A X pH,E.C., Major cations/major anionsNO 

D.O,ORP, 
Temp, TDS 

MW-4 A X pH, E.C., Major cations/major anions/YO 
D.O,ORP, 
Temp, TDS 

MW-5 A X pH,E.C., Major cations/major anions/YO 
D.O,ORP, 
Temp, TDS 
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OW-11 A X pH,E.C., Major cations/major anions/YO 
D.O,ORP, 
Temp, TDS 

OW-12 A X pH, E.C., YOC 
D.O,ORP, 
Temp, TDS 

SWM-2 A X pH,E.C., Major cations/major anionsNO 
D.O,ORP, 
Temp, TDS 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

II.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert -18-, m ColiBiue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery - Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
SWM-4 A X pH,E.C., Major cations/major anions/YO 

D.O,ORP, metals 
Tern~, TDS 

PW-2 Every 3 yrs YOC/SYOC/ WQCC metals/cy 
Starting in 

2008 

PW-3 Every 3 yrs YOC/SYOC/ WQCC metals/cy 
Starting in 

2008 
PW-4 Every 3 yrs YOC/SYOC/ WQCC metals/cy 

Starting in 
2007 

Effluent from Monthly flow Collect monthly flow rate readi 
Old API (storm rate Separator. If effluent is re-route 
Water separator Measurements API Separator, NMED/OCD m Effluent To New API 

Separator additional sampling and analysi 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS I, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

II.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February 16, 2006( use methods:9221-E and 9221-F, until EPA approves 40 

13 



'"" 

CFR 136 methods ( Colilert,Colilert -18-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table 1 (continued): Gallup Refinery- Groundwater Monitoring Schedule 

Sampling Sampling Collect GW Water Analytical 
Location ID Frequency Elevation, Quality Suite 

DTW,DTP Parameters 
All Wells Annual Major cations/major anions/YO 
Including the Sampling 
Recovery wells Event 
Containing 
Separate phase 
hydrocarbons 

The Analyte list for EPA Method 8260 must include MTBE 
NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section 

II.F.2(Twenty-Four Hour Reporting) ofNMED Post- Closure Care Permit. 
Sample using the State ofNew Mexico approved analytical methods as required by 20.6.4.14 NMAC, 

as amended through February I6, 2006( use methods:9221-E and 922I-F, until EPA approves 40 
CFR 136 methods ( Colilert,Colilert- I 8-, m ColiBlue 24,membrane filter method)). Parameters 
are subject to change. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved. 
Evaporation Pond samples must be collected at the inlet where wastewater flows into the evaporation pond. 

Table Notes 

Pilot Effluent - Effluent from the Pilot Gas Station to the Aeration Lagoon 

Pond 2 Inlet- Sample collected at the inlet to Evaporation Pond 2 from Evaporation Pond 
1 

NAPIS Effluent- Effluent leaving the New API Separator 
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AL-2 to EP-1- sample collection at the inlet from Aeration Lagoon 2 to Evaporation Pond 
1 (influent location into EP 1) 

NAPIS 1 = (KA-lR); NAPIS-2 = (KA-2R), NAPIS 3= (KA-3R)- monitor wells 
positioned around NAPIS to detect leakage 

DO- dissolved oxygen; ORP- oxygen reduction potential temp-temperature E.C. -
electrical or specific conductivity 

TDS- total dissolved solids VOCs- volatile organic compounds -EPA Method 8260, 
must include MTBE 

SVOCs- semi volatile organic compounds- EPA Method 8720, must include phenol 

DRO -diesel range organics -EPA Method 80 15B (or as modified) 

GRO -gasoline range organics -EPA Method 80 15B (or as modified) 

BTEX- benzene, toluene, ethylbenzene, xylene, plus Methyl Tertiary-Butyl Ether 
(MTBE) - EPA Method 8021 + MTBE 

DTW- Depth to water DTP-depth to product EP- Evaporation Pond 

BW wells- boundary wells GWM wells- are located around the aeration lagoons to 
detect leakage 

MW- Monitor Well OW- observation wellRW- recovery well PW- raw water 
production well 
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