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Other than the on-site wells, there are no 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 north-west of the site at a distance slightly greater than 4-miles located
within the Navajo community of Iyanbito (shown on the USGS Topographical Map -
Gallup Quadrangle (Revised 1980).) These wells are north-west of the South Fork of the
Puerco River which heads towards the south-east from immediately north of the facility.
As the shallowest groundwater will generally flow in the direction of surface water flow,
any shallow groundwater contamination that left the facility either now or in the future
would tend towards the south-east after leaving the facility and away from the
community of Iyanbito. “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 of the Puerco River. 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 south-west to north-west perimeter of the facility have not
shown any evidence of contaminants having left the facility in shallow groundwater.

Artesian conditions at some locations of the site lead to the possibility of groundwater
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 groundwater that has
exhibited elevated levels of contaminants, the Plan will detect any commingling of
groundwater and surface waters.

Fluctuating groundwater 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.

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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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
wastewater. These wastes could be in the form of wastewater, 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.

Most of the wastes and contaminants that could possibly reach groundwater have the
characteristic that they would biodegrade and naturally attenuate. However, any heavy
metals present in dirt and sludge could possibly leach into groundwater 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 groundwater contamination.

Similarly, surface impoundments can serve as a source of groundwater contamination. In
the past, liquids from the Railroad Rack lagoon in the north-east end of the facility were
allowed to discharge into a field and drain into the ground and evaporate — this led to
subsurface soil contamination that is currently in the process of being cleaned up. Such
disposal of wastewater 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. These are —

RCRA Regulated Units
e Land Treatment Unit
SWMUs
e SWMU 1 - Aeration Basin
e SWMU 2 — Evaporation Ponds
e SWMU 3 — Empty Container Storage Area
e SWMU 4 - Old Burn Pit
e SWMU 5 - Landfill Areas
e SWMU 6 — Tank Farm
e SWMU 7 - Fire Training Area
e SWMU 8 — Railroad Rack Lagoon
e SWMU 9 — Drainage Ditch and the Inactive Landfarm
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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
SWMU 14 — API Separator

Existing groundwater monitoring wells effectively surround all these SWMU.
2.4 Summary of contaminant releases that could contribute to groundwater 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 groundwater.

Separate Phase Hydrocarbons (SPH) floating on shallow groundwater have been found at
the north-east end of the facility. A system of recovery wells has been created and SPH
has been pumped out for several years. Recovery through hand-bailing is still underway,
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.

A small tank that held Methyl Tert Butyl Ether (MTBE) has leaked and created a plume
of MTBE in the shallow groundwater at the north-east end of the refinery. This tank is no

longer in service and has been removed. MTBE has not been used at the refinery since
April 2006.

A unit at the south-west 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 groundwater. This unit is known as the New
American Petroleum Institute Separator (NAPIS) and has up-gradient and down-gradient
shallow monitoring wells around it.

There has always been the possibility that the wastewater treatment system of the facility
based on aeration lagoons and evaporation ponds may have leaked contaminants into
shallow groundwater. The first aeration lagoon, known as AL-1, has received wastewater
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 of 0.1 ppm and less.

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.
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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 17 miles east of Gallup. The surrounding land is comprised
primarily of public lands and is used for cattle and sheep grazing at low densities.

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
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 horsebrush, rabbitbrush, and
twoneedle pinyon.

? See, for example, the web site of McKinley County at http://www.co.mckinley.nm.us/
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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
reduced.

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 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.

Figure 4: Generalized relationship of soils in the Gallup Refinery area: from
NRCS/USDA Soil Survey of McKinley County.

? 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

19



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.

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 claystones and siltstones that comprise the shales 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 groundwater

Groundwater ﬂow within the Chinle Formation is extremely slow and typically averages
less than 107° centimeters per second (less than 0.01 feet per year). Groundwater 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 107
centlmeters per second in the gravelly sands immediately overlying the Chinle Formation
up to 10 centimeters per second in the clay soil layers located near the surface.

Shallow groundwater 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; however, a subsurface ridge has been identified and is thought to
deflect some flow in a northeasterly direction in the vicinity of the refinery tank farm.

Figure 5 provides a map of groundwater flow in the vicinity of the facility.
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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.)

4.1 Groundwater elevation surveys

Ground water elevation data will be collected from the wells listed in Table 1. As
directed by NMED HWB, ground water elevation data will be collected on a quarterly or
an annual basis. Groundwater levels and SPH thickness measurements (from the RW
series of wells) will be collected on a quarterly basis to monitor groundwater elevation
fluctuations over time. The frequency for collection of groundwater elevation data may
be proposed for modification in annual revisions to this plan.

Measurement data and the date and time of each measurement will be recorded on a site
monitoring data sheet. The depth to groundwater and SPH thickness levels will be
measured to the nearest 0.01 ft. The depth to groundwater and SPH thickness will be
recorded relative to the surveyed well casing rim or other surveyed datum. A corrected
water table elevation will be provided in wells containing SPH by adding 0.8 times the
measured SPH thickness to the calculated water table elevation. Water level and SPH
thickness measurements will be collected using an oil/water interface probe.
Groundwater and SPH levels will be measured in all wells within 48 hours of the start of
groundwater sampling activities. All automated and manual extraction of SPH and water
from recovery wells, observation wells, and collection wells will be discontinued for 48
hours prior to the measurement of water and SPH levels.

4.2 Groundwater sampling

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

4.2.1 Well Purging

Each monitoring well will be purged by removing groundwater 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, and temperature. Field water
quality measurement stability will be determined as 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 groundwater purged, the instruments used, and the
readings obtained at each interval will be recorded on the field-monitoring log. Well
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purging and sampling will be performed using disposable bailers and/or appropriate
sampling pumps.

4.2.2 Groundwater Sample Collection

Groundwater 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
procedures are described in Section 4.2.3. Decontamination procedures for reusable water
sampling equipment are described in Section 4.2.4.

All purged groundwater and decontamination water from contaminated wells will be
disposed in the refinery wastewater treatment system upstream of the API Separator. The
procedures for disposing materials are described in Section 4.2.6. If the wells are known
to be clean, purged groundwater will be disposed off onto the surface soils near the wells.

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

4.2.3. Sample Handling

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.

e 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 4.4.2 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.
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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/GRO/BOB/COD/WQCC Metals
NAPIS Effluent Q Gen Chem/VOC/SVOC(phenol)/DRO extended//GRO/WQCC Metals
AL2 to EP-1 Q Major cations/major anions/VOC/SVOC (phenol)/DRO

extended/GRO/WQCC Metals

Influent to AL-1 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 Q Major cations/ major anions/pH/BOD/COD/chlorides/VOC/SVOC
Evaporation (phenol)/DRO extended/GRO/WQCC metals
Pond 1
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 MTBE
(a) NAPIS 1, 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.

(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,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
Oow-1 Q X pH,EC, Visual check for artesian flow conditions;
%%pog’s Major cations/major anions/ VOC/DRO extended / WQCC Metals
OW-10 Q X pH,EC, Water level measurement of the Sonsela Aquifer water table
?é%pOTR]g’S Major cations /major anions/ VOC/DRO extended/ WQCC Metals
OwW-13 Q X pH,E.C, vOC
D.O, ORP,
Temp, TDS
OwW-14 Q X pH,E.C, voC
D.O, ORP,
Temp, TDS
OwW-29 Q X pH.EC, vOoC
D.O, ORP,
Temp, TDS
OW-30 Q X pH,E.C., vOoC
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) of NMED
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,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
GWM-2 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-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
NAPIS-1(a) Q X pH, E.C, Major cations/major anions/ BTEX + MTBE/SVOCs/DRO/GRO
D.O, ORP, WQCC Metals
Temp, TDS
NAPIS-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 II.F.2(Twenty-Four Hour Reporting) of NMED
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,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
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 / VOC/SVOC/WQCC 20.6.2.3103 constituents/BOD/COD/E-
Pond 1 (b) D.O, ORP, coli Bacteria/RCRA 8 Metals
Temp, TDS
Evaporation SA pH,EC, 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,EC, 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) of NMED
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,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

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-Oa 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-Os 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 ILF.2(Twenty-Four Hour Reporting) of NMED
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,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

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

Temp, TDS
Evaporation SA pH,EC, 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,EC, Major cations/major anions/VOC/SVOC/WQCC metals
Pond 9A (b) D.O, ORP,

Temp, TDS
Evaporation A X pH,EC, 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) NAPIS 1, NAPIS-2, NAPIS 3: detection of product during quarterly monitoring must comply Section IL.F.2(Twenty-Four Hour Reporting) of NMED
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,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, %C Major cations/major anions/VOC/SVOC/WQCC metals
D.O, ORP,
Temp, TDS

BW-2-B A X Il))Ho %gp Major cations/major anions/VOC/SVOC/WQCC metals

Temp, TDS

BW-2-C A X pH,E.C, Major cations/major anions/VOC/SVOC/WQCC metals
D.O, ORP,
Temp, TDS

BW-3-A A X PHO, %C Major cations/major anions/VOC/SVOC/WQCC metals
D.O, ORP,
Temp, TDS

BW-3-B A X I]))HO EOC Major cations/major anions/VOC/SVOC/WQCC metals
.0, ORP,
Temp, TDS

BW-3-C A X pH, %(liP Major cations/major anions/VOC/SVOC/WQCC metals
D.O, ,
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 1, 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.
(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,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 pDHO EC;C.’ Major cations/major anions/VOC/DRO extended/GRO/WQCC metals
.0, ORP,

Temp, TDS

MW-4 A X I%HO, %C Major cations/major anions/VOC/DRO extended/GRO/WQCC metals
.0, ORP,

Temp, TDS

MW-5 A X }]))HO’ %C Major cations/major anions/VOC/DRO extended/GRO/WQCC metals
.0, ORP,
Temp, TDS

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

Temp, TDS

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

SWM-2 A X pH, %C-, Major cations/major anions/VOC/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 ILF.2(Twenty-Four Hour Reporting) of NMED
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,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 anions/VOC/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
(\;m API (stm;m y rate t Separator. If effluent is re-routed to any other location than the New
. fgtferniepam or o Now AP API Separator, NMED/OCD must be contracted 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, NAPIS 3: detection of product during quarterly monitoring must comply Section IL.F.2(Twenty-Four Hour Reporting) of NMED
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,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 20.6.2.3103
Including the Sampling
Recovery wells Event
Containing
Separate phase
hydrocarbons

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) of NMED
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,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.

33




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 8015B (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 well RW- recovery well  PW- raw water production well

34



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.

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

e 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.

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

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

4.2.4 Decontamination Procedures

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

The majority of field equipment used for groundwater 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 4.2.2. Decontamination procedures and the cleaning
agents used will be documented in the daily field log.

4.2.5. 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.
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4.2.6. 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 known contaminated 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. Water generated from known clean wells may be disposed off on the surface
soils near the well site. All other solid waste generated during sampling activities
(including sampling gloves, tubing, etc) will be disposed of with the Refinery’s general
municipal waste.

4.2.7 Collection of surface water samples

At the evaporation ponds, samples will be collected near the inlets, and will be a grab
sample at the pond edge near the inlet. This location will be noted in the field notebooks.
For outfalls, a grab sample will be collected at the pipe end, and recorded.

4.3. Analytical Methods

Groundwater and surface water samples collected during the monitoring events will be
analyzed for the constituents listed in 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. Table 1 provides a summary of target analytes for each EPA analytical
method.

4.4. Documentation of Field Activities
4.4.1. General

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
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* An inventory of the waste generated and the method of storage or disposal
e Signature of personnel completing the field record

4.4.2. 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.

4.5. 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.

4.5.1. 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 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.

4.5.2. 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 4.2.3.

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
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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.

4.5.3. 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
of one in ten for non-EPA test methods. Laboratory batch QA/QC samples will be project
specific.

4.5.4. Laboratory Deliverables

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

e 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;

e 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 (ug/L)); and detection limits for undetected analytes. Results
will be reported for all field samples, including field duplicates and blanks,
submitted for analysis;

e Method blank results, including reporting limits for undetected analytes;
Surrogate recovery results and corresponding control limits for samples and
method blanks (organic analyses only);

e 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/quantitation limits;

Recoveries of surrogates and/or matrix spikes (MS/MSDs);

Variability for duplicate analyses;
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e Completeness;
e 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;

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

e Tabulated results for samples in units as specified, including data qualification in
conformance with EPA protocol, and definition of data descriptor codes;

¢ Final extract volumes (and dilutions required), sample size, wet-to-dry weight
ratios, and instrument practical detection/quantitation limit for each analyte,

e 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

Gallup Refinery will present summary tables of these data in the formats suggested in the
NMED/HWRB letter of February 9 as an Appendix to the Periodic Groundwater
Monitoring Report.

4.5.5. 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 of SW-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.
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4.5.6. Blanks, Field Duplicates, Reporting Limits and Holding Times

4.5.6.1. 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.

4.5.6.2. 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
of a contaminant in an unexpected location, such as a deep aquifer, or at unexpected
levels.

4.5.6.3. 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 groundwater 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.

4.5.6.4. Holding Times

The sampling, extraction, and analysis dates will be reviewed to confirm that extraction
and analyses were completed within the recommended holding times, as specified by
EPA protocol. Appropriate data qualifiers will be noted if holding times were exceeded.

4.5.7. Representativeness and Comparability

4.5.7.1. 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.

4.5.7.2. 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
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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.

4.5.8. 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
groundwater monitoring reports. Data validation procedures for all samples will include
checking the following, when appropriate:

Holding times

Detection limits

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 groundwater monitoring is to provide data which will be used to
assess groundwater quality at and near the Facility. Groundwater elevation data will also
be collected to evaluate groundwater flow conditions. The groundwater 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
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these investigation areas will be used to assess groundwater quality beneath and
immediately down-gradient of the Facility, and evaluate local groundwater 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 Table 1) within the East Side area:

These wells are —
Recovery wells

e RW-1
e RW-2
e RW-5
e RW-6
Monitoring wells
e OW-29
e OW-30
e OW-13
¢ OW-14
e OW-50
e 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 Table 1) within
the West Side area:

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

Monitoring wells
e NAPIS1
e NAPIS2
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NAPIS 3
KA-3
GWM-1
SMW-2
SMW-4
MW-1
MW-4
MW-5
OW-11
OW-12
BW-1A
BW-1B
BW-1C
BW-2A
BW-2B
BW-2C
BW-3A
BW-2A
BW-3A
PW-2
PW-3
PW-4

QOutfalls

Ponds

AL1 Inlet

AL?2 Inlet

EP1 Inlet

AL2 to EP-1

Pilot Travel Center effluent
NAPIS effluent

Boiler water Inlet to EP-2

EP1 Inlet
EP2 Inlet
Pond 1
Pond 2
Pond 3
Pond 4
Pond 5
Pond 6
Pond 7
Pond 8
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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 A: Letter from NMED/HWB February 9

NEW MEXICO
ENVIRONMENT DEPARTMENT

Hazardous Waste Burean

1905 Rodeo Park Drive Enst, Ruilding 1

BILL REJIARCEN . I O
Gy Santa Fe, New Mevico B7%05-6303 Secrusivy
CAARE JERBH Fhome (505: 476-6000  Fox (305 476-6030 o GO BTN
Liruenwn Coverine A MR ST, N, 11y Dexarty Goormary

CERYIFTED MAIL - RETIRN RECEIPT REQUESTED

Febiraary © 2006

Mr. Ed Riege

Envircomental Supecintendent

Western Refining, Southwess huc.. Gallup Refuery
Foute 3, Box 7

Gallup, New Mexree 87301

RE:  FACILITY WIDE GROUNDWATER MONIT ORING WORK PLAN
WESTERN REFINING COMPANY, SOUTHWEST, INC,, GALLUP REFINERY
EPA ID # NMDOO33321 |
HWB-GRCC-09-001

Dear Mr. Riege:

The New Mexice Egvironment Department (INMED) reguires Western Refining Company,
Sauthwest Inc., Gallup Refinery {Permiztos} 1 submit 8 Faclity Wide Groundwater Monitucing
Plan (Momtoring Plan). The purpase of this Maonitoring Plan is 1o characterize the nanire and
extent of groundwater contamination a1, and tugrating frons the facility and provide one pian that
cantains all groundwater monsering activitics that will satisfy both NMED ani the New Mexicn
Energy Minoals and Natursl Resource Degantment Ol Conservation Division 00D
requirernents.  The Monitoriag Plan must be revised on an armual basis 0 accommedate
meaituring changes st the facitity and 1o alleviate the need to update NMED and OCD permits,

Currently, the groundwater montoring requirements are established m the OCD Discharge Plan

dated August 23, 2007, specifieally iteme 16 {the Sempling Schedule Resulting froun bistocicn
New AP Separator Spatisy, 19, 26 (4 & B), and 235
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Ed Recpe
Gallup Refinery
Februnry 9, 2009
Puge 2

The Pemittoe mus use Atachment i of this letler as 2 general guide for preparing the
Monitoring Plan  The Monitoring Plan mus: inchude. but 16 not limited to the fallowing:

n, A peneral description of the hwdrmgeologse system beneath the faeiliy

b. A secticn of fable o wciude, but not limited to. u description of all existing
monitoring welis, recovery wells, and any ither required sampling hcateas
specifying their exact locanon, date the wells were installed including ground
slevation, wp of casing cievation, well casing stick up ength, well depth, well casing
diammetser, screenod wnterval, screen length, and stratigraphic umii(s) intersected by the
well screen.

<. The iwdtiel suhmitzal must wciode a section or appendix thar ineludes all well
comstruction dingrams.

d. A facility map showing all monitoring well locatans. This map must be revised as
necessary t reflect any well additions and well abandonments that ecour during the
year.

e The cunew proundwater momticmg'sampling requirenents found in the OCD
Discharge Plan items 16 (the Sampling Schedule Resulting from historical New APi
Separator Spalis), 19, 30 (A & Bl and 253

f. The samphng requirements must include the proposed frequemcy of sampling,
sampling methodalogy, fiekd water quality parameters 1o be measured, and chermeal
analyboal methods.

B A descripeion of al) sampling tethods and procedures that wili be npplied during eacl:
MOAISCrNg event.

b Identification of al fisd instnmments proposed for wse as well as cahibrabon
procedures.

The Prermittee must continue to submit their Annual Groundwater Mondoring Report to NMED
and the OCD by September 1 of each subsequent vear to include the specified jtems found in the
QCD Discharge Permit and describe all groundwater monitoring activities. The annual updates
lo this Matitoring Plan must be submitted by April | of each year beginning in 2010, so that any
changes will be implemented prior to the groundvater manitorang summaries provided in the
Anrual Groundwater Momtoring Repor.
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Ed Rioge

Gallup Refinery
Fehruary 9, 2004
Page 3

Ok this Monitaring Plan 13 approved, tus plan sall wechsde and replace the reguarernents of il
GCD Dischargs Plan The mformarion gathered per the Monitoring Plan will then be included in
the Anpual Groundwater Monitoring Report The Annunl Groundwater Monitoring Repor is
considered a Periodic Monitoring Report for the pumpose of compliance with NMEDR
requinzments and the OCD Discharge Plan itemns 20 (A and B) and 25, Attackmens 2 mmvides
weneral guidunce o the preperaton af Peredic Manitormg Reports.

The Permeites st subomat the Momtoring Man (o NMED and the CGCD on o1 before May 11,
2009, If vou hieve queshions segatding thes letter péease coract Hope Mouzeglio of ney staff
SOSAT75-6045,

Sincer=ly,

-

@ .

ohe E. Kicling
Programn Matsaget
Permits Managemen: Program
Hezardous Wasie Bureay

et 0. Cobrain NMED HWER
H. Monzeylio, NMED HWA
W, Prece, OCD
B. Jones, OCD
. Rajoa. Gallup
File: Reading File and GRCC 2009 File
HWB-GROC-44-001
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ATTACHMENT 1
GENERAL GUIDE FOR COMPOSING THE MONITORING PLAN

e Ap Executive Sununary (Abstract) must be included to provide a drief summary of the
purpeae and woope of the Monitoring Plan This section must include the facility name
ard portions of the fagility including any arens of cancern (ADCs), Solud Waste
Management Units (SWNTs) or ather Incations that the Momivnng Plan will be

addressing.

+ A Table of Cortents must be included that lists all text sections, subsechons, tablex,
figures, and appandices or srachments incladed m the Monitoring Plan.

o An [ntroduction must be included in the Monitoring Plan 1o inchade general information
on the currens focility and a brief description of the purpose of the prapused groundwater
monitoring aned the types of activittas that wili bz sonductexd,

» A Backgroand section must be added that briedly describes refevant general background
information, including historicnl site uses, potensial receptors, the type anil characterzstics
of the waste or coctaminants and anv known and poasible sourceis), and a sunmary of
the history of contaminant releases whick could be comtributing te grovundwater
coptaminasian.

+  The Permittes must include a Site Conditions secvian ta provide o dewunled description of
currens site tepography and ocations of natural features and manmmade structiees. This
section must include a description of drainayes, vegetabon types, ercgeanal features, and
current sibe mses, in additson te., descoptions of features focared in surrounding sites {i.c
SWhills, AQCs) thar may have an anpact o the subject site vezanding rechanze sedimen:
ransport, surface weter runoff, or contamanant fate and transport A description of
subsurfacs conditicns must also be included thet provides a discussion of the conditions
observed during previcus subsurface investigarions, inchading but not lismited 1o soil types
and associations, stratigraphy, and the presence and flow direction of groundwater,

¢ A Scope of Activities socion mistsnclede 4 b of all anticipated activities to he
performed during the facility-wide groundwater monitoring sampling events

» A sectian must be incloded that provides s description of all anticipated locations to be
sampled 2nd methixls for canducting, the activities dunng the fasility wide groundwarer
mpnioring events, Thas section mast mclude, but 18 not Linited to, descriptions of
samepling methods, sample handling procedures, procedures for collecring ficld water
guality measuraments, any field equipmert and calibeation procedures, waser Jevel
measyrement, parging activitics, and docontamination procedures. This section must alse
eddress Investigation Derived Waste (I}

s The Permittee must include 8 Schadule section that propeses o schadule for the
groumbwater manitosmg.

s  Tables, Figures, and Appendicss must he mncluded,



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 100 fi. DipperT electric water
depth tape complying with US GGG-T-106E, EEC Class IL. 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 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 should be tested for pH, temperature, and
specific conductivity. The well should be retested for pH, temperature and specific
conductivity 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 should be
recorded in a log book.

Wells MW-1, MW-2, MW-4, MW-5, BW-1C, BW-2A, BW-2B, BW-3B, and SMW-4
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.

Purged well water from wells that have shown prior contamination is collected in fifty
five gallon drums. The water is treated in the refinery’s waste water treatment system.
Purged water from historically non-contaminated wells is drained onto the ground.

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-106E, EEC Class II.

Pall Corporation Acro 50A 0.45 micron disposable filter used with 60 ml.
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 1Q1806LP.

Grundfos 2-inch pumps with Grundfos 115-volt AC—to-Dc converter.

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

Order of Collection

Samples should be collected in the order listed below:

Parameter Bottle Type

Volatile Organics VOA vials with septa cap of Teflon™
TOC, Phenols, Nitrate, Ammonia Quart glass jar, H2SO4
Extractable Organics Quart glass jar with Teflon™ 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 HNO3.

Filtration

Ground water samples are filtered prior to dissolved 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 HNO3 preservative.
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For samples destined for total metals analysis, do not filter the sample, and preserve with
HNO3 to pH <2 in the field.

Gallup sampling personnel carry a cell phone when gathering groundwater 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.

General Well Sampling and Sample Handling 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. Turn bottles upside down to examine for bubbles. If bubbles show repeat
previous sentence. 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 the appropriate shipping.

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.

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 parker 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.
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