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Executive Summary
The Gallup Refinery, which is located 17 miles east of Gallup, New Mexico, has been in operation
since the 1950s. A sanitary sewer lagoon is located in the northwest portion of the refinery. This
Investigation Work Plan proposes to collect samples of soil and groundwater to determine the
current concentrations of constituents in the area of the sanitary sewer lagoon. A sample of the
discharge and surface water will also be collected. Soil samples are proposed to be collected from
eight locations within the lagoon and six soil borings southeast of the lagoon, adjacent to the
pipeline. Groundwater samples will be collected from eight existing monitoring wells in the area of
the lagoon and soil borings that encounter groundwater. The soil samples, discharge water, and
surface water will be analyzed for Skinner List metals, VOCs, SVOCs, and total petroleum
hydrocarbons. In addition, the discharge and surface water samples and the groundwater samples
will be analyzed for chemical oxygen demand (COD), biological oxygen demand (BOD), total coliform,
and E-coli bacteria.

ii

Section 1
Introduction
The Gallup Refinery is located approximately 17 miles east of Gallup, New Mexico along the north
side of Interstate Highway I-40 in McKinley County. The physical address is I-40, Exit #39
Jamestown, New Mexico 87347. The Gallup Refinery property covers approximately 810 acres.
Figure 1 presents the refinery location and the regional vicinity, which is characterized as high desert
plain comprised primarily of public lands used for grazing by cattle and sheep.
The Gallup Refinery is a crude oil refinery currently owned and operated by Andeavor. The Gallup
Refinery, was previously operated by Western Refining Southwest, Inc. (“Western”), formerly known
as Giant Industries Arizona, Inc. and formerly doing business as Giant Refining Company Ciniza
Refinery, an Arizona corporation. The Gallup Refinery generally processes crude oil from the Four
Corners area transported to the facility by pipeline or tanker truck.
Various process units are operated at the facility, including crude distillation, reforming, fluidized
catalytic cracking, alkylation, isomerization, sulfur recovery, merox treater, and hydrotreating.
Current and past operations have produced gasoline, diesel fuels, jet fuels, kerosene, propane,
butane, and residual fuel.
A sanitary sewer lagoon is located in the northwest portion of the refinery. The location of the
sanitary sewer lagoon is shown on Figure 2. Photographs of the lagoon and the surrounding area
are included in Appendix A. The purpose of the site investigation is to determine the current
concentrations of constituents in soil/sediments and groundwater in the area of the sanitary lagoon.
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Section 2
Background
This section presents background information for the sanitary lagoon including a review of historical
waste management activities to identify the following:

2.1

•

Type and characteristics of all waste and all contaminants handled in the lagoon;

•

Known and possible sources of contamination;

•

History of releases; and

•

Known extent of contamination.

Sanitary Lagoon

The sanitary lagoon is a two-cell lagoon that was installed when the facility opened in 1957. The two
cells are separated by an earthen berm. In the past (see aerial photo - Figure 2) both cells of the
lagoon were used to store wastewater. Currently, the western cell is dry and used for storage and
the eastern lagoon holds raw sewage and other discharge. The eastern cell is approximately 145
feet x 115 feet. Based on reviews of sewer pipeline maps and recent dye-trace tests, the lab
sanitary facilities, change house, warehouse, and the truck rack drivers lounge have sanitary sewer
lines that discharge to the sanitary lagoon.
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Section 3
Site Conditions
The conditions at the site, including surface and subsurface conditions that could affect the fate and
transport of any contaminants, are discussed below. This information is based on recent visual
observations and historical subsurface investigations.

3.1

Surface Conditions

Local site topographic features include high ground in the southeast gradually decreasing to lowland
fluvial plain in the northwest. Elevations on the refinery property range from 7,040 feet to 6,860
feet. The area of the site near the lagoon is at an approximate elevation of 6,913 feet above mean
sea level (msl). The pictures in Appendix A show the land surface in the immediate area.
The McKinley County soil survey identifies the soil in the area of the lagoon as the Simitarq-Celavar
sandy loams (USDA, 2005). The Simitarq-Celavar soils are well drained with a conservative
permeability of 0.20 in/hr and minimal salinity. Simitarq soils have nearly neutral pH values ranging
from 7.2 to 7.4 standard units.
Regional surface water features include the refinery evaporation ponds and aeration lagoons and a
number of small ponds. The site is located in the Rio Puerco valley, north of the Zuni Uplift with
overland flows directed northward to the tributaries of the Rio Puerco. The Rio Puerco continues to
the east to the confluence with the Rio Grande. The South Fork of the Puerco River is intermittent
and retains flow only during and immediately following precipitation events.

3.2

Subsurface Conditions

The shallow subsurface soils consist of fluvial and alluvial deposits comprised of clay and silt with
minor inter-bedded sand layers. Very low permeability bedrock (e.g., claystones and siltstones)
underlie the surface soils and effectively form an aquitard. The Chinle Formation, which is Upper
Triassic, crops out over a large area on the southern margin of the San Juan Basin. The uppermost
recognized local member is the Petrified Forest and the Sonsela Sandstone Bed is the uppermost
recognized regional aquifer. Aquifer test of the Sonsela Bed northeast of Prewitt indicated a
transmissivity of greater than 100 ft2/day (Stone and others, 1983). The Sonsela Sandstone’s
highest point occurs southeast of the site and slopes downward to the northwest as it passes under
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the refinery. The Sonsela Sandstone forms a water-bearing reservoir with artesian conditions
throughout the central and western portions of the refinery property. Groundwater within the
Sonsela Sandstone flows downdip to the northwest.
The diverse properties and complex, irregular stratigraphy of the surface soils across the site cause a
wide range of hydraulic conductivity ranging from less than 10-2 cm/sec for gravely sands
immediately overlying the Chinle Formation to 10-8 cm/sec in the clay soils located near the surface
(Western Refining, 2009). Generally, shallow groundwater at the refinery follows the upper contact
of the Chinle Formation with prevailing flow from the southeast to the northwest, with some flow to
the northeast on the northeastern portion of the refinery property.
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Section 4
Scope of Activities
The site investigation of soils and groundwater will be conducted to define the nature and extent of
impacts to the environment and facilitate remedy selection, as necessary. The investigation will
commence upon approval of this investigation work plan by NMED.

4.1

Investigation

A focused investigation of soils/sediments within the sanitary lagoon will be conducted to
characterize current concentrations of constituents and define the extent (as possible) of any such
impacts. The following text summarizes the proposed sampling to be conducted at the sanitary
lagoon.
•

One discharge water sample will be collected from the lagoon prior to commencement of the
soil sampling;

•

If any stagnant water is present, one surface water sample will be collected prior to
commencement of the soil sampling;

•

Four soil borings will be located within the lagoon where standing water is not present. One
of the four soil borings will be located directly below the sewage outfall. All soil borings will
be drilled with a hand auger to the maximum depth possible. The drilling at each location will
cease if refusal is met or if saturated soil conditions are encountered that prevent sample
collection with the hand auger;

•

Soil/sediment samples will be collected from up to four locations within the area that has
recently had standing water by mechanical means (e.g., long-reach trackhoe). The trackhoe
(or similar equipment) will be located outside the lagoon and used to reach inside the lagoon
to retrieve a volume of soil/sediment from the target depth. A discrete soil/sediment will be
collected for analysis from the volume of soil obtained by the mechanical device,

•

Groundwater samples will be collected from eight existing monitor wells in the area of the
sanitary lagoon; and

•

Six soil borings will be located southeast of the lagoon adjacent to the sanitary pipeline.

4-1

The proposed locations for soil samples are shown on Figure 3. The proposed wells locations to be
sampled are shown on Figure 4. The proposed locations adjacent to the sanitary pipeline are shown
on Figure 5.
4.1.1

Discharge Water and Surface Water Sampling

One discharge water sample will be collected from the sanitary lagoon prior to the commencement of
the soil sampling. If any stagnant water is present on the surface of the lagoon, then a surface water
sample will be collected prior to the commencement of the soil sampling.
The water samples will be collected in a decontaminated water scoop. Sample collection methods
will be documented in the field monitoring reports. The samples will be transferred to the
appropriate, clean, laboratory-prepared containers provided by the analytical laboratory. Sample
handling and chain-of-custody procedures will be in accordance with the procedures presented
below in Section 4.1.5.
Water samples intended for metals analysis will be submitted to the laboratory as both total and
dissolved metals samples. QA/QC samples will be collected to monitor the validity of the
groundwater sample collection procedures as presented in Section 4.1.4.
4.1.2

Soil Sample Field Screening and Logging

All soil borings will be continuously logged and samples field screened. Samples obtained from the
soil borings will be screened in the field on 1.0 foot intervals for evidence of contaminants. Field
screening results will be recorded on the exploratory boring logs. Field screening results will be used
to aid in the selection of soil samples for laboratory analysis. The primary screening methods
include: (1) visual examination, (2) olfactory examination, and (3) headspace vapor screening for
volatile organic compounds. Additional screening for site- or release-specific characteristics such as
pH or for specific compounds using field test kits may be conducted where appropriate.
Visual screening includes examination of soil samples for evidence of staining caused by petroleumrelated compounds or other substances that may cause staining of natural soils such as elemental
sulfur or cyanide compounds. Headspace vapor screening targets volatile organic compounds and
involves placing a soil sample in a plastic sample bag or a foil sealed container allowing space for
ambient air. The container will be sealed and then shaken gently to expose the soil to the air
trapped in the container. The sealed container will be allowed to rest for a minimum of 5 minutes
while vapors equilibrate. Vapors present within the sample bag's headspace will then be measured
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by inserting the probe of the instrument in a small opening in the bag or through the foil. The
maximum value and the ambient air temperature will be recorded on the field boring log for each
sample.
The monitoring instruments will be calibrated each day to the manufacturer’s standard for
instrument operation. A photo-ionization detector (PID) equipped with a 10.6 or higher electron volt
(eV) lamp or a combustible gas indicator will be used for VOC field screening. Field screening results
may be site- and boring-specific and the results may vary with instrument type, the media screened,
weather conditions, moisture content, soil type, and type of contaminant, therefore, all conditions
capable of influencing the results of field screening will be recorded on the field logs.
Discrete soil samples will be retained for laboratory analyses from within the following intervals:
•

0.0-0.5 feet;

•

2.0-2.5 feet;

•

>2.5 feet (from the interval in each soil boring with the greatest apparent degree of
contamination, based on field observations and field screening);

•

2.0-4.0 feet below the estimated depth of the pipeline;

•

0.5 feet interval at the top of saturation (applicable only to those borings that reach
saturation);

•

From the bottom of each borehole (all soil borings); and

•

Any additional intervals as determined based on field screening results.

The physical characteristics of the samples (such as mineralogy, ASTM soil classification, moisture
content, texture, color, presence of stains or odors, and/or field screening results), depth where each
sample was obtained, method of sample collection, and other observations will be recorded in the
field log by a qualified geologist or engineer. Detailed logs of each boring will be completed in the
field by a qualified geologist. Additional information, such as the presence of water-bearing zones
and any unusual or noticeable conditions encountered during drilling, will be recorded on the logs.
Quality Assurance/Quality Control (QA/QC) samples will be collected to monitor the validity of the soil
sample collection procedures as follows:
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•

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

•

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

4.1.3

Drilling Activities

Soil borings will be drilled using a hand auger, or advanced by hand driving a section of 2” PVC pipe,
as necessary to help retain samples for collection. The equipment will be properly decontaminated
before drilling each boring. The NMED will be notified as early as practicable if conditions arise or
are encountered that do not allow the advancement of borings to the specified depths or at planned
sampling locations. Where it is not possible to complete soil borings due to health and safety
concerns gaining access for sample collection, other mechanical means will be utilized (e.g., a longreach track- hoe). The trackhoe (or similar equipment) will be used to collect an aliquot of
soil/sediment, from which a discrete sample will be collected for analysis.
A minimum of two exploratory trenches will be dug using a trackhoe to determine the depth of the
pipeline. Six borings will be advanced along the pipeline using either a truck-mounted drilling rig or a
smaller all terrain drilling rig. The soil sampling will be conducted using hollow-stem augers and splitspoon samplers.
Known site features and/or site survey grid markers will be used as references to locate each boring.
The boring locations will be measured to the nearest foot and locations will be recorded on a scaled
site map upon completion of each boring.
4.1.4

Groundwater Sample Collection

Groundwater samples will be collected and analyzed for COD, BOD, total coliform and E. Coli bacteria
from soil borings encountering groundwater and from existing monitor wells located in close
proximity of the lagoon (MKTF-24, MKTF-25, MKTF-26, MKTF-29, MKTF-30, MKTF-31, MKTF-40,
OAPIS-1). Groundwater samples will be collected within 24 hours of the completion of well purging
using disposable bailers. Alternatively, well sampling may also be conducted in accordance with the
NMED’s Position Paper Use of Low-Flow and other Non-Traditional Sampling Techniques for RCRA
Compliant Groundwater Monitoring (October 30, 2001, as updated). Sample collection methods will
be documented in the field monitoring reports. The samples will be transferred to the appropriate,
clean, laboratory-prepared containers provided by the analytical laboratory. Sample handling and
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chain-of-custody procedures will be in accordance with the procedures presented below in
Section 4.1.5.
Water samples intended for metals analysis will be submitted to the laboratory as both total and
dissolved metals samples. QA/QC samples will be collected to monitor the validity of the
groundwater sample collection procedures as follows:
•

Field duplicate water samples will be obtained at a frequency of ten percent, with a
minimum, of one duplicate sample per sampling event;

•

Equipment rinsate blanks will be obtained for chemical analysis at the rate of ten percent or
a minimum of one rinsate blank per sampling day. Equipment rinsate blanks will be
collected at a rate of one per sampling day if disposable sampling equipment is used.
Rinsate samples will be generated by rinsing deionized water through unused or
decontaminated sampling equipment. The rinsate sample will be placed in the appropriate
sample container and submitted with the groundwater samples to the analytical laboratory
for the appropriate analyses; and

•

Trip blanks will accompany laboratory sample bottles and shipping and storage containers
intended for VOC analyses. Trip blanks will consist of a sample of analyte-free deionized
water prepared by the laboratory and placed in an appropriate sample container. The trip
blank will be prepared by the analytical laboratory prior to the sampling event and will be
kept with the shipping containers and placed with other water samples obtained from the
site each day. Trip blanks will be analyzed at a frequency of one for each shipping container
of groundwater samples to be analyzed for VOCs.

4.1.5

Sample Handling

At a minimum, the following procedures will be used at all times when collecting samples during
investigation, corrective action, and monitoring activities:
1. Neoprene, nitrile, or other protective gloves will be worn when collecting samples. New
disposable gloves will be used to collect each sample;
2. All samples collected of each medium for chemical analysis will be transferred into clean
sample containers supplied by the project analytical laboratory with the exception of soil,
rock, and sediment samples obtained in Encore® samplers. Sample container volumes and
preservation methods will be in accordance with the most recent standard EPA and industry
accepted practices for use by accredited analytical laboratories. Sufficient sample volume
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will be obtained for the laboratory to complete the method-specific QC analyses on a
laboratory-batch basis; and
3. Sample labels and documentation will be completed for each sample following procedures
discussed below. Immediately after the samples are collected, they will be stored in a cooler
with ice or other appropriate storage method until they are delivered to the analytical
laboratory. Standard chain-of-custody procedures, as described below, will be followed for all
samples collected. All samples will be submitted to the laboratory soon enough to allow the
laboratory to conduct the analyses within the method holding times.
Chain-of-custody and shipment procedures will include the following:
1. Chain-of-custody forms will be completed at the end of each sampling day, prior to the
transfer of samples off site or prior to the transportation of samples to the lab.
2. Individual sample containers will be packed to prevent breakage and transported in a sealed
cooler with ice or other suitable coolant or other EPA or industry-wide accepted method. The
drainage hole at the bottom of the cooler will be sealed and secured in case of sample
container leakage. Temperature blanks will be included with each shipping container.
3. Each cooler or other container will be delivered directly to the analytical laboratory.
4. Glass bottles will be separated in the shipping container by cushioning material to prevent
breakage.
5. Plastic containers will be protected from possible puncture during shipping using cushioning
material.
6. The chain-of-custody form and sample request form will be shipped inside the sealed storage
container to be delivered to the laboratory.
7. Chain-of-custody seals will be used to seal the sample-shipping container in conformance
with EPA protocol.
8. Signed and dated chain-of-custody seals will be applied to each cooler prior to transport of
samples from the site.
9. Upon receipt of the samples at the laboratory, the custody seals will be broken, the chain-ofcustody form will be signed as received by the laboratory, and the conditions of the samples
will be recorded on the form. The original chain-of-custody form will remain with the
laboratory and copies will be returned to the relinquishing party.
10. Copies of all chain-of-custody forms generated as part of sampling activities will be
maintained on-site.
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4.1.6

Collection and Management of Investigation Derived Waste

The soils produced from the two pipeline location trenches will be temporarily placed beside the
trenches. The vast majority of this material will be removed from above the pipeline and there is no
currently available information to indicate these soils are contaminated. If any of the soil indicates
potential impacts, then this soil will be managed separately as described below for drill cuttings.
Otherwise, non-impacted soil will be returned to the trench after the pipeline is located.
Drill cuttings, excess sample material and decontamination fluids, and all other investigation derived
waste (IDW) associated with soil borings will be contained and characterized using methods based
on the boring location, boring depth, drilling method, and type of contaminants suspected or
encountered. All purged groundwater and decontamination water will be characterized prior to
disposal unless it is disposed in the refinery wastewater treatment system upstream of the API
Separator. An IDW management plan is included as Appendix B.
4.1.7

Field Equipment Calibration

Field equipment requiring calibration will be calibrated to known standards, in accordance with the
manufacturers' recommended schedules and procedures. At a minimum, calibration checks will be
conducted daily, or at other intervals approved by the Department, and the instruments will be
recalibrated, if necessary. Calibration measurements will be recorded in the daily field logs. If field
equipment becomes inoperable, its use will be discontinued until the necessary repairs are made. In
the interim, a properly calibrated replacement instrument will be used.
4.1.8

Documentation of Field Activities

Daily field activities, including observations and field procedures, will be recorded in a field log book.
Copies of the completed forms will be maintained in a bound and sequentially numbered field file for
reference during field activities. Indelible ink will be used to record all field activities. Photographic
documentation of field activities will be performed, as appropriate. The daily record of field activities
will include the following:
1. Site or unit designation;
2. Date;
3. Time of arrival and departure;
4. Field investigation team members including subcontractors and visitors;
5. Weather conditions;
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6. Daily activities and times conducted;
7. Observations;
8. Record of samples collected with sample designations and locations specified;
9. Photographic log, as appropriate;
10. Field monitoring data, including health and safety monitoring;
11. Equipment used and calibration records, if appropriate;
12. List of additional data sheets and maps completed;
13. An inventory of the waste generated and the method of storage or disposal; and
14. Signature of personnel completing the field record.
4.1.9

Chemical Analyses

All samples collected for laboratory analysis will be submitted to an accredited laboratory. The
laboratory will use the most recent standard EPA and industry-accepted analytical methods for target
analytes as the testing methods for each medium sampled. Chemical analyses will be performed in
accordance with the most recent EPA standard analytical methodologies and extraction methods.
Soil/sediment, discharge and surface water samples will be analyzed by the following methods:
•

SW-846 Method 8260 for Skinner List volatile organic compounds;

•

SW-846 Method 8270 for Skinner List semi-volatile organic compounds; and

•

SW-846 Method 8015B gasoline range (C5-C10), diesel range (>C10-C28), and motor oil
range (>C28-C36) organics.

Soil/sediment, discharge and surface water samples will also be analyzed for the following Skinner
List metals and iron and manganese using the indicated analytical methods shown below. The
soil/sediment samples will also be analyzed for nitrate and nitrite. The discharge and surface water
samples will also be analyzed for chloride, fluoride, nitrate, nitrite, sulfate, COD, BOD, total coliform,
and E. coli bacteria.
Inorganic Analytical Methods
Analyte

Analytical Method

Antimony

SW-846 method 6010/6020

Arsenic

SW-846 method 6010/6020

Barium

SW-846 method 6010/6020
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Beryllium

SW-846 method 6010/6020

Cadmium

SW-846 method 6010/6020

Chromium

SW-846 method 6010/6020

Chromium VI

SW-846 method 3060A

Cobalt

SW-846 method 6010/6020

Cyanide

SW-846 method 335.4/335.2 mod

Lead

SW-846 method 6010/6020

Mercury

SW-846 method 7470/7471

Nickel

SW-846 method 6010/6020

Selenium

SW-846 method 6010/6020

Silver

SW-846 method 6010/6020

Vanadium

SW-846 method 6010/6020

Zinc

SW-846 method 6010/6020

Iron

SW-846 method 6010/6020

Manganese

SW-846 method 6010/6020

Groundwater samples will be analyzed for COD, BOD, total coliform, and E. coli bacteria.
As discussed previously, groundwater field measurements will be obtained for pH, specific
conductance, dissolved oxygen concentrations, oxidation-reduction potential, and temperature.
4.1.10

Data Quality Objectives

The Data Quality Objectives (DQOs) were developed to ensure that newly collected data are of
sufficient quality and quantity to address the project goals, including Quality Assurance/Quality
Control (QA/QC) issues (EPA, 2006). The project goals are established to determine and evaluate
the presence, nature, and extent of releases of contaminants at the lagoon. The type of data
required to meet the project goals includes chemical analyses of soil and groundwater to determine
if there has been a release of contaminants at the lagoon.
The quantity of data is specific to the lagoon and is based on the historical operations at lagoon.
Method detection limits should be 20% or less of the applicable background levels, cleanup
standards and screening levels.
Additional DQOs include precision, accuracy, representativeness, completeness, and comparability.
Precision is a measurement of the reproducibility of measurements under a given set of
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circumstances and is commonly stated in terms of standard deviation or coefficient of variation (EPA,
1987). Precision is also specific to sampling activities and analytical performance. Sampling
precision will be evaluated through the analyses of duplicate field samples and laboratory replicates
will be utilized to assess laboratory precision.
Accuracy is a measurement in the bias of a measurement system and may include many sources of
potential error, including the sampling process, field contamination, preservation, handling, sample
matrix, sample preparation, and analysis techniques (EPA, 1987). An evaluation of the accuracy will
be performed by reviewing the results of field/trip blanks, matrix spikes, and laboratory QC samples.
Representativeness is an expression of the degree to which the data accurately and precisely
represent the true environmental conditions. Sample locations and the number of samples have
been selected to ensure the data is representative of actual environmental conditions. Based on
SWMU specific conditions, this may include either biased (i.e., judgmental) locations/depths or
unbiased (systematic grid samples) locations. In addition, sample collection techniques (e.g., field
monitoring and decontamination of sampling equipment) will be utilized to help ensure
representative results.
Completeness is defined as the percentage of measurements taken that are actually valid
measurements, considering field QA and laboratory QC problems. EPA Contract Laboratory Program
(CLP) data has been found to be 80-85% complete on a nationwide basis and this has been
extrapolated to indicate that Level III, IV, and V analytical techniques will generate data that are
approximately 80% complete (EPA, 1987). As an overall project goal, the completeness goal is 85%;
however, some samples may be critical based on location or field screening results and thus a
sample–by-sample evaluation will be performed to determine if the completeness goals have been
obtained.
Comparability is a qualitative parameter, which expresses the confidence with which one data set
can be compared to another. Industry standard sample collection techniques and routine EPA
analytical methods will be utilized to help ensure data are comparable to historical and future data.
Analytical results will be reported in appropriate units for comparison to historical data and cleanup
levels.
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Appendix B
Investigation Derived Waste Management Plan

Investigation Derived Waste (IDW) Management Plan
All IDW will be properly characterized and disposed of in accordance with all federal, State, and
local rules and regulations for storage, labeling, handling, transport, and disposal of waste. The
IDW may be characterized for disposal based on the known or suspected contaminants
potentially present in the waste.
A dedicated decontamination area will be setup prior to any sample collection activities. The
decontamination pad will be constructed so as to capture and contain all decontamination fluids
(e.g., wash water and rinse water) and foreign materials washed off the sampling equipment. The
fluids will be pumped directly into suitable storage containers (e.g., labeled 55-gallon drums),
which will be located at satellite accumulation areas until the fluids are disposed in the refinery
wastewater treatment system upstream of the API separator. The solids captured in the
decontamination pad will be shoveled into 55-gallon drums and stored at the designated satellite
accumulation area pending proper waste characterization for off-site disposal.
Drill cuttings generated during installation of soil borings will be placed directly into 55-gallon drums
and staged in the satellite accumulation area pending results of the waste characterization
sampling. The portion of soil cores, which are not retained for analytical testing, will be placed into
the same 55-gallon drums used to store the associated drill cuttings.
The solids (e.g., drill cuttings and used soil cores) will be characterized by testing to determine if
there are any hazardous characteristics in accordance with 40 Code of Federal Regulations
(CFR) Part 261. This includes tests for ignitability, corrosivity, reactivity, and toxicity. If the
materials are not characteristically hazardous, then further testing will be performed pursuant to
the requirements of the facility to which the materials will be transported. Depending upon the
results of analyses for individual investigation soil samples, additional analyses may include TPH
and polynuclear aromatic hydrocarbons (PAHs).
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Executive Summary
The Gallup Refinery, which is located 17 miles east of Gallup, New Mexico, has been in operation
since the 1950s. A sanitary sewer lagoon is located in the northwest portion of the refinery. This
Investigation Work Plan proposes to collect samples of soil and groundwater to determine the
current concentrations of constituents in the area of the sanitary sewer lagoon. A sample of the
discharge and surface water water will also be collected. Soil samples are proposed to be collected
from eight locations within the lagoon and six soil borings southeast of the lagoon, adjacent to the
pipeline. and gGroundwater samples will be collected from eight existing monitoring wells in the
area of the lagoon and soil borings that encounter groundwater. The soil samples, discharge water,
and surface water will be analyzed for Skinner List metals, VOCs, SVOCs, and total petroleum
hydrocarbons. In addition, the discharge and surface water samples and the groundwater samples
will be analyzed for chemical oxygen demand (COD), biological oxygen demand (BOD), total
coliform, and E-coli bacteria.

ii

Section 1
Introduction
The Gallup Refinery is located approximately 17 miles east of Gallup, New Mexico along the north
side of Interstate Highway I-40 in McKinley County. The physical address is I-40, Exit #39
Jamestown, New Mexico 87347. The Gallup Refinery property covers approximately 810 acres.
Figure 1 presents the refinery location and the regional vicinity, which is characterized as high
desert plain comprised primarily of public lands used for grazing by cattle and sheep.
The Gallup Refinery is a crude oil refinery currently owned and operated by Andeavor. The Gallup
Refinery, was previously operated by Western Refining Southwest, Inc. (“Western”), formerly known
as Giant Industries Arizona, Inc. and formerly doing business as Giant Refining Company Ciniza
Refinery, an Arizona corporation. The Gallup Refinery generally processes crude oil from the Four
Corners area transported to the facility by pipeline or tanker truck.
Various process units are operated at the facility, including crude distillation, reforming, fluidized
catalytic cracking, alkylation, isomerization, sulfur recovery, merox treater, and hydrotreating.
Current and past operations have produced gasoline, diesel fuels, jet fuels, kerosene, propane,
butane, and residual fuel.
A sanitary sewer lagoon is located in the northwest portion of the refinery. The location of the
sanitary sewer lagoon is shown on Figure 2. Photographs of the lagoon and the surrounding area
are included in Appendix A. The purpose of the site investigation is to determine the current
concentrations of constituents in soil/sediments and groundwater in the area of the sanitary
lagoon.
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Section 2
Background
This section presents background information for the sanitary lagoon including a review of
historical waste management activities to identify the following:

2.1



Type and characteristics of all waste and all contaminants handled in the lagoon;



Known and possible sources of contamination;



History of releases; and



Known extent of contamination.

Sanitary Lagoon

The sanitary lagoon is a two-cell lagoon that was installed when the facility opened in 1957. The
two cells are separated by an earthen berm. In the past (see aerial photo - Figure 2) both cells of
the lagoon were used to store wastewater. Currently, the western cell is dry and used for storage
and the eastern lagoon holds raw sewage and other discharge. The eastern celllagoon is
approximately 145 feet x 115 feet. Based on reviews of sewer pipeline maps and recent dye-trace
tests, the lab sanitary facilities, change house, warehouse, and the truck rack drivers lounge have
sanitary sewer lines that discharge to the sanitary lagoon.
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Section 3
Site Conditions
The conditions at the site, including surface and subsurface conditions that could affect the fate
and transport of any contaminants, are discussed below. This information is based on recent visual
observations and historical subsurface investigations.

3.1

Surface Conditions

Local site topographic features include high ground in the southeast gradually decreasing to
lowland fluvial plain in the northwest. Elevations on the refinery property range from 7,040 feet to
6,860 feet. The area of the site near the lagoon is at an approximate elevation of 6,913 feet above
mean sea level (msl). The pictures in Appendix A show the land surface in the immediate area.
The McKinley County soil survey identifies the soil in the area of the lagoon as the Simitarq-Celavar
sandy loams (USDA, 2005). The Simitarq-Celavar soils are well drained with a conservative
permeability of 0.20 in/hr and minimal salinity. Simitarq soils have nearly neutral pH values
ranging from 7.2 to 7.4 standard units.
Regional surface water features include the refinery evaporation ponds and aeration lagoons and a
number of small ponds. The site is located in the Rio Puerco valley, north of the Zuni Uplift with
overland flows directed northward to the tributaries of the Rio Puerco. The Rio Puerco continues to
the east to the confluence with the Rio Grande. The South Fork of the Puerco River is intermittent
and retains flow only during and immediately following precipitation events.

3.2

Subsurface Conditions

The shallow subsurface soils consist of fluvial and alluvial deposits comprised of clay and silt with
minor inter-bedded sand layers. Very low permeability bedrock (e.g., claystones and siltstones)
underlie the surface soils and effectively form an aquitard. The Chinle Formation, which is Upper
Triassic, crops out over a large area on the southern margin of the San Juan Basin. The uppermost
recognized local member is the Petrified Forest and the Sonsela Sandstone Bed is the uppermost
recognized regional aquifer. Aquifer test of the Sonsela Bed northeast of Prewitt indicated a
transmissivity of greater than 100 ft2/day (Stone and others, 1983). The Sonsela Sandstone’s
highest point occurs southeast of the site and slopes downward to the northwest as it passes under
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the refinery. The Sonsela Sandstone forms a water-bearing reservoir with artesian conditions
throughout the central and western portions of the refinery property. Groundwater within the
Sonsela Sandstone flows downdip to the northwest.
The diverse properties and complex, irregular stratigraphy of the surface soils across the site cause
a wide range of hydraulic conductivity ranging from less than 10-2 cm/sec for gravely sands
immediately overlying the Chinle Formation to 10-8 cm/sec in the clay soils located near the
surface (Western Refining, 2009). Generally, shallow groundwater at the refinery follows the upper
contact of the Chinle Formation with prevailing flow from the southeast to the northwest, with
some flow to the northeast on the northeastern portion of the refinery property.
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Section 4
Scope of Activities
The site investigation of soils and groundwater will be conducted to define the nature and extent of
impacts to the environment and facilitate remedy selection, as necessary. The investigation will
commence upon approval of this investigation work plan by NMED.

4.1

Investigation

A focused investigation of soils/sediments within the sanitary lagoon will be conducted to
characterize current concentrations of constituents and define the extent (as possible) of any such
impacts. The following text summarizes the proposed sampling to be conducted at the sanitary
lagoon.


One discharge water sample will be collected from the lagoon prior to commencement of
the soil sampling;



If any stagnant water is present, one surface water sample will be collected prior to
commencement of the soil sampling;



Four soil borings will be located within the lagoon where standing water is not present. One
of the four soil borings will be located directly below the sewage outfall. All soil borings will
be drilled with a hand auger to the maximum depth possible. The drilling at each location
will cease if refusal is met or if saturated soil conditions are encountered that prevent
sample collection with the hand auger;



Soil/sediment samples will be collected from up to four locations within the area that has
recently had standing water by mechanical means (e.g., long-reach trackhoe). The trackhoe
(or similar equipment) will be located outside the lagoon and used to reach inside the
lagoon to retrieve a volume of soil/sediment from the target depth. A discrete
soil/sediment will be collected for analysis from the volume of soil obtained by the
mechanical device; and



Groundwater samples will be collected from eight existing monitor wells in the area of the
sanitary lagoon.



Six soil borings will be located southeast of the lagoon adjacent to the sanitary pipeline.
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The proposed locations for soil samples are shown on Figure 3. The proposed wells locations to be
sampled are shown on Figure 4. The proposed locations adjacent to the sanitary pipeline are
shown on Figure 5.
4.1.1

Discharge Water and Surface Water Sampling

One discharge water sample will be collected from the sanitary lagoon prior to the commencement
of the soil sampling. If any stagnant water is present on the surface of the lagoon, then a surface
water sample will be collected prior to the commencement of the soil sampling.
The water samples will be collected in a decontaminated water scoop. Sample collection methods
will be documented in the field monitoring reports. The samples will be transferred to the
appropriate, clean, laboratory-prepared containers provided by the analytical laboratory. Sample
handling and chain-of-custody procedures will be in accordance with the procedures presented
below in Section 4.1.5.
Water samples intended for metals analysis will be submitted to the laboratory as both total and
dissolved metals samples. QA/QC samples will be collected to monitor the validity of the
groundwater sample collection procedures as presented in Section 4.1.4.
4.1.2

Soil Sample Field Screening and Logging

All soil borings will be continuously logged and samples field screened. Samples obtained from the
soil borings will be screened in the field on 1.0 foot intervals for evidence of contaminants. Field
screening results will be recorded on the exploratory boring logs. Field screening results will be
used to aid in the selection of soil samples for laboratory analysis. The primary screening methods
include: (1) visual examination, (2) olfactory examination, and (3) headspace vapor screening for
volatile organic compounds. Additional screening for site- or release-specific characteristics such
as pH or for specific compounds using field test kits may be conducted where appropriate.
Visual screening includes examination of soil samples for evidence of staining caused by petroleumrelated compounds or other substances that may cause staining of natural soils such as elemental
sulfur or cyanide compounds. Headspace vapor screening targets volatile organic compounds and
involves placing a soil sample in a plastic sample bag or a foil sealed container allowing space for
ambient air. The container will be sealed and then shaken gently to expose the soil to the air
trapped in the container. The sealed container will be allowed to rest for a minimum of 5 minutes
while vapors equilibrate. Vapors present within the sample bag's headspace will then be
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measured by inserting the probe of the instrument in a small opening in the bag or through the foil.
The maximum value and the ambient air temperature will be recorded on the field boring log for
each sample.
The monitoring instruments will be calibrated each day to the manufacturer’s standard for
instrument operation. A photo-ionization detector (PID) equipped with a 10.6 or higher electron volt
(eV) lamp or a combustible gas indicator will be used for VOC field screening. Field screening
results may be site- and boring-specific and the results may vary with instrument type, the media
screened, weather conditions, moisture content, soil type, and type of contaminant, therefore, all
conditions capable of influencing the results of field screening will be recorded on the field logs.
Discrete soil samples will be retained for laboratory analyses from within the following intervals:


0.0-0.5 feet;



2.0-2.5 feet;



> 2.5 f e et (from the interval in each soil boring with the greatest apparent degree of
contamination, based on field observations and field screening);



2.0-4.0 feet below the estimated depth of the pipeline;



0.5 feet interval at the top of saturation (applicable only to those borings that reach
saturation);

Formatted: Not Expanded by / Condensed by



From the bottom of each borehole (all soil borings); and



Any additional intervals as determined based on field screening results.

The physical characteristics of the samples (such as mineralogy, ASTM soil classification, moisture
content, texture, color, presence of stains or odors, and/or field screening results), depth where
each sample was obtained, method of sample collection, and other observations will be recorded in
the field log by a qualified geologist or engineer. Detailed logs of each boring will be completed in
the field by a qualified geologist. Additional information, such as the presence of water-bearing
zones and any unusual or noticeable conditions encountered during drilling, will be recorded on the
logs.
Quality Assurance/Quality Control (QA/QC) samples will be collected to monitor the validity of the
soil sample collection procedures as follows:


Field duplicates will be collected at a rate of 10 percent; and
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Equipment blanks will be collected from all sampling apparatus at a frequency of one per
day.

4.1.3

Drilling Activities

Soil borings will be drilled using a hand auger, or advanced by hand driving a section of 2” PVC pipe,
as necessary to help retain samples for collection. The equipment will be properly
decontaminated before drilling each boring. The NMED will be notified as early as practicable if
conditions arise or are encountered that do not allow the advancement of borings to the specified
depths or at planned sampling locations. Where is not possible to complete soil borings due to
health and safety concerns gaining access for sample collection, other mechanical means will be
utilized (e.g., a long-reach track- hoe). The track hoe (or similar equipment) will be used to collect an
aliquot of soil/sediment, from which a discrete sample will be collected for analysis.
A minimum of two exploratory trenches will be dug using a trackhoe to determine the depth of the
pipeline. Six borings will be advanced along the pipeline using either a truck-mounted drilling rig or
a smaller all terrain drilling rig. The soil sampling will be conducted using hollow-stem augers and
split-spoon samplers.
Known site features and/or site survey grid markers will be used as references to locate each
boring. The boring locations will be measured to the nearest foot and locations will be recorded on
a scaled site map upon completion of each boring.
4.1.4

Groundwater Sample Collection

Groundwater samples will be collected and analyzed for COD, BOD, total coliform and E. Coli
bacteria from soil borings encountering groundwater and from existing monitor wells located in
close proximity of the lagoon (MKTF-24, MKTF-25, MKTF-26, MKTF-29, MKTF-30, MKTF-31, MKTF40, OAPIS-1). Groundwater samples will be collected within 24 hours of the completion of well
purging using disposable bailers. Alternatively, well sampling may also be conducted in
accordance with the NMED’s Position Paper Use of Low-Flow and other Non-Traditional Sampling
Techniques for RCRA Compliant Groundwater Monitoring (October 30, 2001, as updated). Sample
collection methods will be documented in the field monitoring reports. The samples will be
transferred to the appropriate, clean, laboratory-prepared containers provided by the analytical
laboratory. Sample handling and chain-of-custody procedures will be in accordance with the
procedures presented below in Section 4.1.5.
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Water samples intended for metals analysis will be submitted to the laboratory as both total and
dissolved metals samples. QA/QC samples will be collected to monitor the validity of the
groundwater sample collection procedures as follows:


Field duplicate water samples will be obtained at a frequency of ten percent, with a
minimum, of one duplicate sample per sampling event;



Equipment rinsate blanks will be obtained for chemical analysis at the rate of ten percent or
a minimum of one rinsate blank per sampling day. Equipment rinsate blanks will be
collected at a rate of one per sampling day if disposable sampling equipment is used.
Rinsate samples will be generated by rinsing deionized water through unused or
decontaminated sampling equipment. The rinsate sample will be placed in the
appropriate sample container and submitted with the groundwater samples to the analytical
laboratory for the appropriate analyses; and



Trip blanks will accompany laboratory sample bottles and shipping and storage containers
intended for VOC analyses. Trip blanks will consist of a sample of analyte-free deionized
water prepared by the laboratory and placed in an appropriate sample container. The trip
blank will be prepared by the analytical laboratory prior to the sampling event and will be
kept with the shipping containers and placed with other water samples obtained from the
site each day. Trip blanks will be analyzed at a frequency of one for each shipping container
of groundwater samples to be analyzed for VOCs.

4.1.5

Sample Handling

At a minimum, the following procedures will be used at all times when collecting samples during
investigation, corrective action, and monitoring activities:
1. Neoprene, nitrile, or other protective gloves will be worn when collecting samples. New
disposable gloves will be used to collect each sample;
2. All samples collected of each medium for chemical analysis will be transferred into clean
sample containers supplied by the project analytical laboratory with the exception of soil,
rock, and sediment samples obtained in Encore® samplers. Sample container volumes and
preservation methods will be in accordance with the most recent standard EPA and industry
accepted practices for use by accredited analytical laboratories. Sufficient sample volume
will be obtained for the laboratory to complete the method-specific QC analyses on a
laboratory-batch basis; and
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3. Sample labels and documentation will be completed for each sample following procedures
discussed below. Immediately after the samples are collected, they will be stored in a
cooler with ice or other appropriate storage method until they are delivered to the analytical
laboratory. Standard chain-of-custody procedures, as described below, will be followed for
all samples collected. All samples will be submitted to the laboratory soon enough to allow
the laboratory to conduct the analyses within the method holding times.
Chain-of-custody and shipment procedures will include the following:
1. Chain-of-custody forms will be completed at the end of each sampling day, prior to the
transfer of samples off site or prior to the transportation of samples to the lab.
2. Individual sample containers will be packed to prevent breakage and transported in a
sealed cooler with ice or other suitable coolant or other EPA or industry-wide accepted
method. The drainage hole at the bottom of the cooler will be sealed and secured in case
of sample container leakage. Temperature blanks will be included with each shipping
container.
3. Each cooler or other container will be delivered directly to the analytical laboratory.
4. Glass bottles will be separated in the shipping container by cushioning material to prevent
breakage.
5. Plastic containers will be protected from possible puncture during shipping using cushioning
material.
6. The chain-of-custody form and sample request form will be shipped inside the sealed
storage container to be delivered to the laboratory.
7. Chain-of-custody seals will be used to seal the sample-shipping container in conformance
with EPA protocol.
8. Signed and dated chain-of-custody seals will be applied to each cooler prior to transport of
samples from the site.
9. Upon receipt of the samples at the laboratory, the custody seals will be broken, the chain-ofcustody form will be signed as received by the laboratory, and the conditions of the samples
will be recorded on the form. The original chain-of-custody form will remain with the
laboratory and copies will be returned to the relinquishing party.
10. Copies of all chain-of-custody forms generated as part of sampling activities will be
maintained on-site.

4-6

4.1.6

Collection and Management of Investigation Derived Waste

The soils produced from the two pipeline location trenches will be temporarily placed beside the
trenches. The vast majority of this material will be removed from above the pipeline and there is
no currently available information to indicate these soils are contaminated. If any of the soil
indicates potential impacts, then this soil will be managed separately as described below for drill
cuttings. Otherwise, non-impacted soil will be returned to the trench after the pipeline is located.
Drill cuttings, excess sample material and decontamination fluids, and all other investigation derived
waste (IDW) associated with soil borings will be contained and characterized using methods based
on the boring location, boring depth, drilling method, and type of contaminants suspected or
encountered. All purged groundwater and decontamination water will be characterized prior to
disposal unless it is disposed in the refinery wastewater treatment system upstream of the API
Separator. An IDW management plan is included as Appendix B.
4.1.7

Field Equipment Calibration

Field equipment requiring calibration will be calibrated to known standards, in accordance with the
manufacturers' recommended schedules and procedures. At a minimum, calibration checks will be
conducted daily, or at other intervals approved by the Department, and the instruments will be
recalibrated, if necessary. Calibration measurements will be recorded in the daily field logs. If field
equipment becomes inoperable, its use will be discontinued until the necessary repairs are made.
In the interim, a properly calibrated replacement instrument will be used.
4.1.8

Documentation of Field Activities

Daily field activities, including observations and field procedures, will be recorded in a field log book.
Copies of the completed forms will be maintained in a bound and sequentially numbered field file
for reference during field activities. Indelible ink will be used to record all field activities.
Photographic documentation of field activities will be performed, as appropriate. The daily record of
field activities will include the following:
1. Site or unit designation;
2. Date;
3. Time of arrival and departure;
4. Field investigation team members including subcontractors and visitors;
5. Weather conditions;
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6. Daily activities and times conducted;
7. Observations;
8. Record of samples collected with sample designations and locations specified;
9. Photographic log, as appropriate;
10. Field monitoring data, including health and safety monitoring;
11. Equipment used and calibration records, if appropriate;
12. List of additional data sheets and maps completed;
13. An inventory of the waste generated and the method of storage or disposal; and
14. Signature of personnel completing the field record.
4.1.9

Chemical Analyses

All samples collected for laboratory analysis will be submitted to an accredited laboratory. The
laboratory will use the most recent standard EPA and industry-accepted analytical methods for
target analytes as the testing methods for each medium sampled. Chemical analyses will be
performed in accordance with the most recent EPA standard analytical methodologies and
extraction methods.
Soil/sediment, and discharge and surface water samples will be analyzed by the following methods:


SW-846 Method 8260 for Skinner List volatile organic compounds;



SW-846 Method 8270 for Skinner List semi-volatile organic compounds; and



SW-846 Method 8015B gasoline range (C5-C10), diesel range (>C10-C28), and motor oil
range (>C28-C36) organics.

Soil/sediment, and discharge and surface water samples will also be analyzed for the following
Skinner List metals and iron and manganese using the indicated analytical methods shown below.
The soil/sediment samples will also be analyzed for nitrate and nitrite. The discharge and surface
water samples will also be analyzed for chloride, fluoride, nitrate, nitrite, sulfate, COD, BOD, total
coliform, and E. coli bacteria.
Inorganic Analytical Methods
Analyte

Analytical Method

Antimony

SW-846 method 6010/6020

Arsenic

SW-846 method 6010/6020
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Barium

SW-846 method 6010/6020

Beryllium

SW-846 method 6010/6020

Cadmium

SW-846 method 6010/6020

Chromium

SW-846 method 6010/6020

Chromium VI

SW-846 method 3060A

Cobalt

SW-846 method 6010/6020

Cyanide

SW-846 method 335.4/335.2 mod

Lead

SW-846 method 6010/6020

Mercury

SW-846 method 7470/7471

Nickel

SW-846 method 6010/6020

Selenium

SW-846 method 6010/6020

Silver

SW-846 method 6010/6020

Vanadium

SW-846 method 6010/6020

Zinc

SW-846 method 6010/6020

Iron

SW-846 method 6010/6020

Manganese

SW-846 method 6010/6020

Groundwater samples will be analyzed for COD, BOD, total coliform, and E. coli bacteria.
As discussed previously, groundwater field measurements will be obtained for pH, specific
conductance, dissolved oxygen concentrations, oxidation-reduction potential, and temperature.
4.1.10

Data Quality Objectives

The Data Quality Objectives (DQOs) were developed to ensure that newly collected data are of
sufficient quality and quantity to address the projects goals, including Quality Assurance/Quality
Control (QA/QC) issues (EPA, 2006). The project goals are established to determine and evaluate
the presence, nature, and extent of releases of contaminants at the lagoon. The type of data
required to meet the project goals includes chemical analyses of soil and groundwater to determine
if there has been a release of contaminants at the lagoon.
The quantity of data is specific to the lagoon and is based on the historical operations at lagoon.
Method detection limits should be 20% or less of the applicable background levels, cleanup
standards and screening levels.
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Additional DQOs include precision, accuracy, representativeness, completeness, and comparability.
Precision is a measurement of the reproducibility of measurements under a given set of
circumstances and is commonly stated in terms of standard deviation or coefficient of variation
(EPA, 1987). Precision is also specific to sampling activities and analytical performance.
Sampling precision will be evaluated through the analyses of duplicate field samples and laboratory
replicates will be utilized to assess laboratory precision.
Accuracy is a measurement in the bias of a measurement system and may include many sources of
potential error, including the sampling process, field contamination, preservation, handling, sample
matrix, sample preparation, and analysis techniques (EPA, 1987). An evaluation of the accuracy
will be performed by reviewing the results of field/trip blanks, matrix spikes, and laboratory QC
samples.
Representativeness is an expression of the degree to which the data accurately and precisely
represent the true environmental conditions. Sample locations and the number of samples have
been selected to ensure the data is representative of actual environmental conditions. Based on
SWMU specific conditions, this may include either biased (i.e., judgmental) locations/depths or
unbiased (systematic grid samples) locations. In addition, sample collection techniques (e.g., field
monitoring and decontamination of sampling equipment) will be utilized to help ensure
representative results.
Completeness is defined as the percentage of measurements taken that are actually valid
measurements, considering field QA and laboratory QC problems. EPA Contract Laboratory
Program (CLP) data has been found to be 80-85% complete on a nationwide basis and this has
been extrapolated to indicate that Level III, IV, and V analytical techniques will generate data that
are approximately 80% complete (EPA, 1987). As an overall project goal, the completeness goal
is 85%; however, some samples may be critical based on location or field screening results and thus
a sample–by-sample evaluation will be performed to determine if the completeness goals have been
obtained.
Comparability is a qualitative parameter, which expresses the confidence with which one data set
can be compared to another. Industry standard sample collection techniques and routine EPA
analytical methods will be utilized to help ensure data are comparable to historical and future data.
Analytical results will be reported in appropriate units for comparison to historical data and cleanup
levels.
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Figure 1
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Figure 2

Sanitary Lagoon Location Map

Figure 3

Sanitary Lagoon Proposed Soil Boring Locations

Figure 4

Sanitary Lagoon Proposed Well Sampling Locations

Figure 5

Sanitary Lagoon Proposed Soil Boring Locations Adjacent to
Pipeline

Formatted: Indent: Left: 0", Hanging: 1", Space
Before: 6 pt, After: 12 pt, Line spacing: 1.5 lines

Appendix A
Photographs

Appendix B
Investigation Derived Waste Management Plan

