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RESPONSE TO COMMENTS 
June 20, 2019 Comments on Response to Approval with Modifications 

[Revised] Investigation Work Plan Up-Gradient MKTF Wells  
 
NMED Comment 1: 
In the responses to NMED's Approval with Modifications Comments 1, 2 and 3, the Permittee 
states, "[n]o comment." Comments 1, 2 and 3 provide NMED's direction which do not require 
immediate actions or responses but still require the Permittee's compliance in the future. The 
Permittee's response as stating "[n]o comment" does not clearly express concurrence. It is more 
appropriate to respond affirmatively using words such as "acknowledged" or "concur". Respond 
to future comments accordingly. 
 
MPC Response 1:   
Acknowledged. 
 
NMED Comment 2: 
NMED's Approval with Modifications Comment 4, the Permittee states, "[i]n a response letter, 
provide an exact date when the outfall to the Sanitary Lagoon was plugged and discuss any 
implications of decreased fluid levels in the vicinity of the Sanitary Lagoon." The Permittee 
provided the date when the outfall to the Sanitary Lagoon was plugged; however, did not 
discuss the implications of decreased fluid levels in the vicinity of the Sanitary Lagoon (e.g., 
resurfacing of separate phase hydrocarbon, accelerated or decelerated downgradient 
migration). In a response letter, provide the discussion regarding the implications of decreased 
fluid levels in the vicinity of the Sanitary Lagoon. In addition, provide a table that 
demonstrates the difference in groundwater levels before and after plugging the outfall and the 
repair of the reverse osmosis reject fluid line in the vicinity of the Sanitary Lagoon. 
 
MPC Response 2:   
A Figure is enclosed that shows the MKTF wells in the general vicinity and down-gradient of the 
Sanitary Lagoon, which includes MKTF-24, -25, -26, -29, -30, -31, and -40.  A table is enclosed that 
shows the water levels in these MKTF wells through the second quarter of 2019.  In addition, a graph 
of the potentiometric surface measured in these wells is included.  Noting again that the pipeline 
flowing to the Sanitary Lagoon was plugged in October 2018, we observe that the fluid levels in the 
aforementioned wells do not appear to have decreased significantly or in a consistent manner since the 
pipeline was plugged.  While most water levels have remained fairly consistent over the full time 
period represented in the table from June 2014 through May 2019, there is a notable decrease in the 
potentiometric surface measured in wells MKTF-25 and MKTF-29 from March 2017 through May 
2019.  The water level in MTKF-25 rose over the last few measurement events.  These two wells are 
located on the west (down-gradient) side of the Sanitary Lagoon.  The reduction in fluid levels in these 
two wells (as measured from June 2014 through May 2019) lead to a small reduction in the hydraulic 
gradient to the northwest (down-gradient) from the Sanitary Lagoon.  And, as indicated on the graph, 
the overall gradient to the northwest remains significant.  The potentiometric surface decreases from 
east to west moving from upgradient wells MKTF-24 and MKTF-26, to MKTF-25 located adjacent to 
the Sanitary Lagoon.  Wells MKTF-29 and MKTF-31 are on trend as represented with similar water 
levels and are further to the west with lower elevations.  Lower yet on the graph is down-gradient well 
MKTF-30 and the furthest down-gradient well (MKTF-40) is shown in the lowest position.  This 
relationship between the individual wells has remained consistent over the time period represented and 
there is no indication yet of significant changes in observed conditions (e.g., resurfacing of separate 
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phase hydrocarbon, accelerated or decelerated downgradient migration).  Overall the flow directions 
and gradients have remained consistent across this area.   
 
NMED Comment 3 
In the responses to NMED's Approval with Modifications Comment 4, the Permittee states, 
"[a]dditionally , as stated in the 2019 First Quarter Report for the Hydrocarbon Seep Area, the 
reverse osmosis (RO) reject fluid line was taken out of service and repaired, which eliminated 
another potential source of water in the area." NMED 's Approval Hydrocarbon Seep Interim 
Measures 2019 J51 Quarter Status Report, dated May 29, 2019 requires the Permittee to 
provide information regarding the discharge of the RO reject fluid into Pond EP-9 by July 18, 
2019.  This comment serves as a reminder. No response required. 
 
 
MPC Response 3:  Acknowledged.   
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total petroleum hydrocarbon (TPH) 

toxicity characteristic leaching procedure (TCLP) 

volatile organic compound (VOC) 
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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.  Pursuant to the terms and conditions of the facility Resource Conservation and 

Recovery Act (RCRA) Post-Closure Care Permit and 20.4.1.500 New Mexico Administrative Code, this 

Investigation Work Plan has been prepared for the area up-gradient of monitoring well OW-14. 

Groundwater samples collected from monitoring well OW-14 have indicated increasing 

concentrations of benzene and ethylbenzene since 2009, although the concentrations of 

ethylbenzene remain below screening levels.  Methyl tert butyl ether (MTBE) has been detected at 

concentrations above the screening level since 2008 and 1-methylnaphthalene has sporadically 

been reported at concentrations above the screening level.  OW-14 is located down-gradient of 

recovery wells RW-1 (OW-27) and RW-2 (OW-28), which were installed in near Tanks 569 and 576 in 

1995 to address the presence of separate-phase hydrocarbon (SPH).  The investigation effort near 

Tanks 569 and 576 was conducted as part of the investigation of Solid Waste Management Unit 

(SWMU) No. 6.  

The purpose of this investigation is to determine the source of the increasing concentrations of 

primarily benzene that are being observed in monitoring well OW-14.  To accomplish this objective, 

two new permanent monitoring wells will be installed between Tank 569 and monitoring well OW-14 

and six soil borings/temporary wells will be drilled near Tanks 568, 569, and 570. 
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Section 1 
Introduction 

 

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

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

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

the refinery location and the regional vicinity. 

The Gallup Refinery 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, sulfur recovery, merox treater, and 

hydrotreating.  Current and past operations have produced gasoline, diesel fuels, jet fuels, kerosene, 

propane, butane, and residual fuel. 

This investigation work plan addresses the area up-gradient of monitoring well OW-14.  The area of 

interest is located in the eastern portion of the refinery tank farm (Figure 2).  The purpose of this 

investigation is to determine the source of the increasing concentrations of primarily benzene that 

are being observed in monitoring well OW-14.  The investigation activities will be conducted in 

accordance with Section IV.H.5 of the Post-Closure Care Permit. 

 



 

 

2-1 

Section 2 
Background 

 

This section presents background information for the area of the refinery property near monitoring well 

OW-14, including a review of historical waste management activities to identity the following: 

• Type and characteristics of all waste and all contaminants handled in the subject 

areas; 

• Known and possible sources of contamination; 

• History of operations; and 

• Prior investigations. 

Monitoring well OW-14 is located immediately north of the main refinery tank farm, which was built in 

the late 1950s.  The Inventory of Solid Waste Management Units prepared in June 1985 identified 

six product storage tanks that contained leaded gasoline (Geoscience Consultants, Ltd., 1985).  

These six, as well as, additional tanks were subsequently identified as SWMU No. 6 due to the 

historic practice of disposing of leaded tank bottoms within the tank berms.  The practice of cleaning 

the tanks and burying the leaded tank bottoms was reported to have occurred every five years and 

was terminated after November 19, 1980. 

The three leaded gasoline storage tanks (TK-568, TK-569, and TK-570) closest to OW-14 were 

investigated as part of SWMU No. 6 in the early to mid 1990s.  Impacts to soil and the presence of 

separate-phase hydrocarbon (SPH) on groundwater was found within the alluvium overlying the 

Chinle Group.  Boring BG-4, which was later identified as OW-27 and RW-1, was drilled east of TK-

569 to a depth of 48.5 feet (Figure 2).  A water-bearing sand layer was logged at approximately 30 

feet with a strong hydrocarbon odor and an elevated PID reading.  Subsequently 4-inch well screen 

was installed in the boring from 40.0 to 25.0 feet.  The water level was initially measured at a depth 

of 28’ 7” with an accumulation of 8” of SPH.  A second soil boring B-2, which was later identified as 

OW-28 and RW-2, was drilled southwest of TK-576 to a depth of 38 feet.  Saturation was first 

encountered in a sand layer at a depth of 23.6 feet with additional deeper water-bearing sand/gravel 

layers extending to top of the Chinle Group at a depth of 32.9 feet.  The well screen was set from 

36.1 feet to 26.1 feet below ground surface.  The water level initially was measured at 24’ 3” with 2” 

of SPH.  The boring logs are included in Appendix A. 
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A possible leak from a seam in an unidentified storage tank located adjacent to Tank 569 was 

reported to have been repaired in 1995 (Giant, 1997).  It is likely that this leaking tank resulted in 

the observed presence of SPH instead of the burial of leaded tank bottoms. 

RW-1 had an estimated 2.33 gallons of SPH recovered in 2013 using a submersible bladder pump, 

while no SPH has been observed in RW-2 since before 2005 (Western, 2013).  The estimated annual 

volumes of SPH recovered at RW-1 from 2005 through 2013 are shown in Table 1.  Based on the 

continuously declining recovery volumes at RW-1 and no measureable SPH at RW-2, there does not 

appear to be an active release of petroleum hydrocarbons in this area. 

Beginning in 2011 groundwater samples have been collected annually from RW-1 and RW-2 and 

analyzed for dissolved-phase organic constituents and metals.  Elevated concentrations of benzene, 

toluene, ethylbenzene, and xylenes (BTEX) and MTBE have been reported for samples collected at 

both recovery wells.  The concentrations of BTEX are significantly higher at the recovery wells than 

observed in down-gradient well OW-14.  MTBE is also detected at higher concentrations in the up-

gradient recovery wells, but the difference is less than what is observed for BTEX.  The dissolved-

phase concentrations are included in Table 2.  The chemical analyses for recovery wells RW-5 and 

RW-6 are also included in Table 2 as they are located within the refinery main tank farm; however, 

these wells are over 800 feet southwest of well OW-14 and are unlikely to represent a possible 

source for the constituents detected at OW-14.  BTEX concentrations are less in groundwater 

samples collected at RW-5 and RW-6 than those collected at RW-1, RW-2, and OW-14. 
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Section 3 
Site Conditions 

 

3.1 Surface Conditions 

A topographic map of the area near the monitoring well OW-14 and the refinery main tank farm is 

included as Figure 3.  Site topographic features include high ground in the southeast gradually 

decreasing to a lowland fluvial plain to the northwest.  Elevations on the refinery property range from 

7,040 feet to 6,860 feet.  The area of the site near OW-14 is at an approximate elevation of 6,934 

feet above mean sea level (msl). 

The soils in the vicinity of OW-14 include two soil types.  Surface soils within most of the area of 

investigation are primarily Rehobeth silty clay loam.  To the north are the bordering Simitarq-Celavar 

sandy loams.  Rehobeth soil properties include a pH ranging from 8 to 9 standard units and salinity 

(naturally occurring and typically measuring up to approximately 8 mmhos/cm).  The Simitarq-

Celavar soils are well drained with a conservative permeability of 0.20 inches/hour 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 a number of small ponds 

(one cattle water pond and two small unnamed spring fed ponds).  The site is located in the Puerco 

River Valley, north of the Zuni Uplift with overland flows directed northward to the tributaries of the 

Puerco River.  The Puerco River 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 Group, which is Upper 

Triassic, crops out over a large area on the southern margin of the San Juan Basin.  The uppermost 

recognized local Formation is the Petrified Forest Formation 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 
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passes under the refinery.  The Sonsela Sandstone forms a water-bearing reservoir with artesian 

conditions throughout the central and western portions of the refinery property. 

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 gravel like sands 

immediately overlying the Petrified Forest Formation to 10-8 cm/sec in the clay soils located near 

the surface (Western, 2009).  Generally, shallow groundwater at the refinery follows the upper 

contact of the Petrified Forest Formation with prevailing flow from the southeast to the northwest, 

although localized areas may have varying flow directions (Figure 4).  Fluid level measurements for 

2013 and 2014 are included in Table 3. 
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Section 4 
Scope of Services 

 

The site investigation of groundwater will be conducted to determine the source of the increasing 

concentrations of benzene that have been observed in monitoring well OW-14.  The investigation 

will commence upon approval of this investigation work plan by NMED. 

4.1 Investigation 

An investigation of soil and groundwater conditions in the eastern portion of the Refinery main tank 

farm is proposed to determine the source of constituents apparently migrating down-gradient 

towards OW-14.  Recovery well RW-2 is located due south of OW-14 and provides information on the 

groundwater quality in this area.  Two new permanent monitoring wells are proposed to the 

northeast and northwest of RW-2 (Figure 5).  This configuration will provide information on the 

quality of groundwater as it migrates from the main tank farm to the north towards the location of 

OW-14.  The proposed well to the northeast of RW-2 will also evaluate if sources exist near the rail 

loading racks.  The coverage with the two new wells and RW-2 will span a distance of approximately 

500 feet east to west and should help to determine if the observed impacts at OW-14 are the result 

of migration from the area of RW-2 or if other potential sources exist in the area.  The borings will be 

advanced to the top of bedrock, anticipated to be the Petrified Forest Formation. 

To evaluate the area of known groundwater impacts near RW-1, six soil borings with temporary well 

completions will be drilled near Tanks 568, 569, and 570.  As discussed above in Section 2, 

historical petroleum impacts have been documented in this area.  The six borings/temporary wells 

are positioned to determine which, if any, of these three tanks may have contributed to the known 

groundwater impacts.  As necessary, additional investigation of soils and groundwater will be 

conducted to define the lateral extent of any identified releases with additional borings/temporary 

monitoring wells completed within approximately 100 feet of the original boring locations.  Additional 

borings/temporary wells will continue to be added in a similar manner, as necessary, to define the 

lateral and vertical extent of impacts to soil and/or groundwater.  Selection of additional sample 

locations will be coordinated with NMED. 
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4.1.1 Soil Sample Field Screening and Logging 

All soil borings will be drilled to the alluvium/Chinle Group contact and continuously logged and samples 

field screened.  Samples obtained from the soil borings will be screened in the field on 2.0 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 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 petroleum-

related 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 

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 or test pit log 

for each sample. 

The monitoring instruments will be calibrated each day to the manufacturer’s standard for 

instrument operation.  A photoionization 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 analysis from within the following intervals: 

• From the interval in each soil boring with the greatest apparent degree of contamination 
in the vadose zone, based on field observations and field screening;  

• From the bottom of each borehole; 

• From the 0.5 foot interval at the top of saturation; and 
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• 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 engineer or 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 

• Equipment blanks will be collected from all sampling apparatus at a frequency of one 

per day. 

4.1.2 Drilling Activities 

Soil borings will be drilled using hollow-stem augers.  The drilling 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.  Appropriate actions (e.g., installation of protective surface 

casing or relocation of borings to a less threatening location) will be taken to minimize any negative 

impacts from investigative borings.  The soil borings will be drilled to the alluvium/Chinle Group 

contact.  Slotted (0.01 inch) PVC well screen will be placed at the bottom of the borings and will 

extend for 10 to 15 feet to ensure that the well is screened across the water table, where water table 

conditions exist, and to the extent possible the entire saturated zone is open to the well.  A 10/20 

sand filter pack will be installed to two feet over the top of the well screen.  After groundwater 

samples are collected from temporary well completions, the well screen will be pulled and the 

borings grouted to the land surface. 

4.1.3 Groundwater Sample Collection 

Groundwater samples will be collected from the two new permanent monitoring wells and temporary 

well completions.  Groundwater samples will be collected within 24 hours of the completion of well 

purging using disposal bailers.  Alternatively, well sampling may also be conducted in accordance 
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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 4.1.4. 

Groundwater 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. 

4.1.4 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; 
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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 

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. 

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. 
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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-

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 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. 

4.1.5 Collection and Management of Investigation Derived Waste 

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. 

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. 

4.1.6 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; 
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4. Field investigation team members including subcontractors and visitors; 

5. Weather conditions; 

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. 

4.1.7 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. 

Groundwater and soil 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. 

Groundwater and soil samples will also be analyzed for the following Skinner List metals and iron 

and manganese using the indicated analytical methods shown.  The groundwater samples collected 

for metals analysis will be analyzed for total and dissolved concentrations.  Groundwater samples 

will also be analyzed for chloride, fluoride, and sulfate. 

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 

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 field measurements will be obtained for pH, specific conductance, dissolved oxygen 

concentrations, oxidation-reduction potential, and temperature. 

4.1.8 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 specified SWMUs.  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. 

The quantity of data is location specific and is based on the historical operations at individual 

locations.  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 

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 
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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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Table 3 Fluid Level Measurements 

 



Year
Product Recovered 

(gallons)
Water Recovered 

(gallons)

2005 431.5 1,210.5
2006 23.52 1,107.0
2007 1.72 148.5
2008 3.99 152.0
2009 1.78 338.0
2010 0.66 128.0
2011 0.42 165.0
2012 0.97 137.0
2013 2.328 86.0

total 466.888 3,472.0
recovery volumes are field estimates for RW-1

Table 1 - RW-1 Recovery Volumes
Western Refining Southwest, Inc. - Gallup Refinery
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Figures  

Figure 1 Site Location Map 
Figure 2 Site Map 
Figure 3 Topographic Map 
Figure 4 Alluvium/Chinle GP Interface Water Elevation Map 
Figure 5 Proposed Sample Location Map 
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Appendix A 

Boring Logs 



V V. 

PRECISION ENGINEERING, INC. FILE t: 95-018 

PROJECT: Tank 569 ELEVATION: 6943.7 

^ LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 48.5 

w LOGGED BY: WHK 

| 1 S 1 DATE: 3-28-95 

j s | A | STATIC WATER: 28.0 

1 P c | M | BORING ID: BG4 

1 L A | P | PAGE: 1 

1 1 0 
L | L | MATERIAL CHARACTERISTICS 1 P I D 1 

| DEPTH 1 T E | E | (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) | (ppm) | 

| 0.0-0.3 1 ********* 1 C Isand, f i n e , d r y , brown, loose | I 

| 0.3-0.4 |xxxxxxxxx 1.0 | C Asphalt: Cement; Concrete 1 1 1 > 0 1 
| 0.4-5.0 {///***/// 1 c Clay, sandy, wet, brown, f i r m , ( f i l l ) , odor below 3.9', water s a t u r a t e d 6 4.8' | >1438 | 

j \l11***1II 1 c 1 bottom of f i l l i s a t 4.8' j j 
j \l11***1II 1 c j j 
j \l11***1II 1 c | j 
j \l11***111 1 c j j 
| \l11***1II 1 c j j 
j \lll***lll 1 c j 
| 5.0-11.8 \ll/—+/// 5.0 | c I c l a y , s i l t y , b l ocky, wet, brown, f i r m , s c a t t e r e d carbonate f i l a m e n t s , some 

| 1 III—+111 1 c nodules, n a t i v e , no odor, redder >10* j j 
j 1///—+/// 1 c j j 
j 1 III—+1/1 j c j j 
j \lll—+lll 1 c j j 
j \lll—+lll 1 c j j 
j \lll—+lll 1 c j j 
j \ll/—+/// 1 c j j 
j \lll—+lll 1 c j j 
j \ll/—+/// 1 c j j 
j 1 III—+111 1 c j j 
| \lll—+lll 1 c j j 
j \l II—+111 11 [ c j j 
| \ll/—+/// c 1 

| 11.8-13.0 \lll***lll 12 | c 1 Clay, sandy, very f i n e , wet, red brown t o brown, s o f t 1 °'° 1 
j \l11***1II 1 c 
| 13.0-14.1 \lII/+++// 13 | c 1 Clay, s t i f f , f i s s u r e d , wet, brown, some carbonate nodules 1 °-° 1 
j \llll+++ll c 
| 14.1-14.6 j ********* 14 | c jSand, f i n e , c l ean, damp, w h i t e , loose 1 °-° 1 
| 14.6-15.0 \l11**0*11 1 c |clay, sandy, s l i g h t l y g r a v e l l y , wet, brown, very s t i f f t o hard 1 °-° 1 
| 15.0-16.9 \l11**1111 15 | c 1 Clay, very f i n e sandy, laminar bedded, wet, brown, s o f t 1 °-° 1 
| \l11**1111 1 c j j 
| \lll**llll 1 c j j 
j \lll**llll c 
| 16.9-18.1 \lll*lllll 17 | c |clay, very f i n e sandy, s l i g h t l y l e s s than above, s l i g h t l y b locky, wet, brown, f i r m 1 °-° 1 
j \lll*lllll j c j j 
| \lll*lllll 18 | c j 
| 18.1-19.8 1 ****//*** | c Sand, some c l a y . Bandy i n bands, moist t o wet, brown, moderately dense t o s o f t 1 °-° 1 

I**.*//.*. 1 c |interbedded w i t h f i n e r s o i l 

| 19.8-21.3 |ooo***ooo | c 1 Gravel, sandy, moist, l i g h t grey t o w h i t e , dense, subrounded 1 °-° 1 
j |ooo***ooo 20 | c j j 
j |ooo***ooo j c | j 
| |ooo***ooo 21 j c j j 
| 21.3-21.8 \lll***lll I c I c l a y , sandy, wet, brown, s o f t | I 

| 21.8-25.5 |ooo**/ooo 22 | c 1 Gravel, s l i g h t l y sandy, some c l a y as bind e r , moist, grey t o brown, dense | | 
| |ooo**/ooo j c |odor i 24.4' j 20 « 22.5' j 
| |ooo**/ooo c I j 

LOGGED BY: WHK | 

CZE AND TYPE OF BORING: 4'-1/4" HSA 



PROJECT: 

LOCATION: 

Tank 569 

See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

FILE #: 95-018 

ELEVATION: 6943.7 

TOTAL DEPTH: 48.5 

LOGGED BY: WHK 

DATE: 3-28-95 

STATIC WATER: 28.0 

BORING ID: BG4 

PAGE: 2 

PID 

(ppm) 

OOO**/OOO 

OOO**/OOO 

ooo**/ooo 
OOP**/OOP 

24 

continued from page 1 

160 6 24.4' 

25.5-29.4 

29.4-30.5 

26 

********* 
********* 
********* 
********* 
********* 
********* 
********* 
********* 

29 

Sand, f i n e , clean of s i l t and c l a y , moist, brown, loose 

Sand as above but v e r y weakly water b e a r i n q t 29.4', grey t o b l a c k , s t r o n g odor 

45.0 

1100 

30.5-31.2 ///***/// 
///+•>*/// 31 

Clay, sandy, wet, brown, B o f t , odor 770 

31.2-34.0 ///+++/// 

///+++/// 

///+++/// 

///+++/// 

///+++/// 

Clay, blocky, wet, very s t i f f , numerous carbonate f i l a m e n t s , brown, s l i g h t l y 

f i s s u r e d , odor 

770 

34.0-35.0 fr*——*** 

fr*——*** 

Sand, s i l t y , v ery f i n e , does not appear water b e a r i n g , but Bample covered w i t h 

water from above, v e r y dark brown t o bl a c k , s o f t , s t r o n g odor 
- • — • — — • —i * 

Sand, very f i n e , clayey, e a t n r a t e d , water bearinq zones—2" t h i c k , g r a d a t i o n a l t o 

c l a y below, brown, s t r o n g odor 

700 

35.0-37.3 •**///*** 
«•**///*** 
***///*** 
'**///*** 
>**///*** 

35 

37 

1000 

37.3-39.2 ///+++/// 

///+++/// 

///+++/// 

///+++/// 39 

Clay, wet, brown, s t i f f , carbonate f i l a m e n t s , s o f t t o f i r m , not blocky o r f i s s u r e d 320 

39.2-40.9 OOO**/OOO 

OOO**/OOO 

ooo* */ooo 

Gravel, sandy, s l i g h t l y clayey, water bearing, brown, dense, rounded t o subrounded 

odor 

40.9-45.0 41 CHINLE FORMATION 

Shale, s l i g h t l y sandy, f i s s l e , f i s s u r e d , s l i g h t l y blocky, m o i s t , r ed brown, hard 

some grey green banding, no odor 

45.0-48.5 45 Shale, sandy, f i s s l e , moist t o damp, hard, water from above runs i n t o f i s s l e 

p a r t i n g s ( d ry on i n t e r i o r of sample) d i f f i c u l t t o o b t a i n uncontaminated sample 

dark red brown, suspect samples taken mav be contaminated bv water from above 

LOGGED BY: WHK 

__ZE AND TYPE OF BORING: 4'-1/4* HSA 



PROJECT: Tank 569 

LOCATION: See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

95-018 

6943.7 

48.5 

WHK 

3-28-95 

28'-7" 

BG4 

3 

MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

PID 

(ppm) 

48 

continued from page 2 

23 § 47.0' 

12 i 48.5' 

stop d r i l l i n g 11:05a 

water ? 18.8' % 11:30a — 8" of hydrocarbon on water ? 2:00p water l e v e l t 28'-7" 

completed 4" w e l l , screened from 25' t o 40' 

(see attached completion diagram) 

ZE AND TYPE OF BORING: 4'-1/4" HSA 

LOGGED BY: WHK 



INSTALLATION DATE; Q3 289S" 

INSTALLATION DIAGRAU 
UONrTORlNG WELL NO. 

INNEH WELL CAP 
UOJLROJCKT NOTCH 

CONCRETE PAX) 

CEUENTL. 

cRajr__12_. nr. 

BENTONITE 

SEAJ • fft'f... FT. 

SA/C PACX: 

i = _ _ _ F T . 

Haorr 
TOP Or PROTECTIVE WELL CCVER: FT 
TOP OF PVC: FT 

(DEPTH) (FT) 

BCTTOU OF 
PROTECTTVE WELL COVER: FT 

BOTTQU OF CEUEMT: . 0 FT 

TOP OF , , , _ 
BEHTOKTC SEAL: I H • 0 FT jr 

TOP OF SAM) PACK: / _ , . fT FT 

TOP OF SCREEN: _2. 5" . O FT 

SCREEN; 

_ £ _ F T . 

BCTTOU OF SCREEN: ' - f Q . Q FT 

PiEXOi-ETER TP: 

B i f f o " i t e Piu.3, 
BOTTOU OF aORINC: 

UATERJALS USED: 

V3.0 FT 
H O C ! 

SAND TYPE ANO C-UANJTT7Y: 20-HO 
BENTONITE PELLETS (S-CALLON BUCKETS): 1 
BAGS OF CROUT- A 
AUOUNT OF CO-ENT. J-<-)W* fia^ + ^ 6 ^ 1 ^ U " d 

AAIOUNT OF WATER USED: 8 , , . ' 1 T o P c ap Used? 
OTHER: r* 

Bottom Cap Used? V ^ 5 

Screen Lengths : I 5 ' 

3 0 ' 

J-Plug Used? yES 

Well Size: 

TASX: To.* K 

4 ' D.a. 

S_9 

Plush Mount V a u l t 

Avove Ground Vault V cS 

B o l l a r d s , No.i S i j e : 

CECLOCIST/ENGNEER: W H K" 



PRECISION ENGINEERING, INC. FILE #: 95-018 

PROJECT: Tank 569 ELEVATION: 6927.3 

^ LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 38.0 

w 
Tank 576 LOGGED BY: WHK 

| | s DATE: 3-29-95 

j s | A STATIC WATER: 24--3-

1 p c | M BORING ID: B2 

1 L A | P PAGE: 1 

1 1 0 
L | L MATERIAL CHARACTERISTICS 1 P I D 1 

| DEPTH 1 T E | E (MOISTURE.CONDITION,COLOR,GRAINSIZE,ETC.) | (ppm) | 

| 0.0-5.0 \lll-*llll | C 1 s t a r t a t 10:00a | | 

j \lll-*llll j c | Clay, s l i g h t l y s i l t y , l i t t l e sand, wet, brown, s o f t t o f i r m , no odor 1 °'0 1 
j \l11-+//// j c j | 
| \ l / / - * / ! I I j c | j 
j \lll-*llll j c j j 
| \lll-*llll | c j | 
[ j / / / - * / / / / | c j j 
j |///-*//// j c j j 
j \lll-*llll j c j j 
j j / / / - * / / / / 5.0[ c | j 
j j / / / - * / / / / j c j j 
j j///-»//// j c j j 
| \ l / / - * ! / I I j c | j 
j \lll-*llll j c j j 
| \lll-*llll | c j j 
j j///-*!Ill 8.0 | c i i 
| 8.4-10.6 \l11***1II | c [Clay, f i n e sandy, g r a d a t i o n a l f i n e above and t o below, wet, brown, f i r m , no odor i °'° i 
| \l11***1II j c i j 
j \l11***111 j c j j 
| \l11***1II 10 | c j i 
| 10.6-12.0 j #**_-._** + | c Sand, s i l t y , f i n e , moist, l i g h t r e d brown, loose, no odor i °-° i 
| 1 #** •**>* j c j j 
| | +**-._._*** c 
| 12.0-12.5 j ***ooo*** 12 | c 1 Sand, very q r a v e l l y , t o 2", moist, l i q h t r e d brown, dense, s l i q h t l y rounded r o c k i °-° i 
| 12.5-13.1 1 c 1 Sand, s i l t y , m oist, l i q h t red brown, loose, no odor i °-° i 
| 13.1-15.0 !///*.__// 13 | c |clay. sandy, s i l t y , moist, red brown, f i r m t o s t i f f , Bome r o o t f i l a m e n t s i °'° i 
j \III**—II j c j j 
j j / / / . . — / / j c j j 
j j / / / . . — / / 1 c i i 
| 15.0-16.8 |***///*** 15 | c 1 Sand, clayey, f i n e , moist, red brown, moderately dense, no odor i °'° i 
j ***///*** j c j j 
| ***!!!*** | c j i 
| |***///*** c 
| 16.8-19.1 |//*++./// 17 | c |day. s i l t y grading t o very f i n e sandy, moist t o wet, red brown, s t i f f , no odor i °'° i 
| \l/*++-/II | c carbonate f i l a m e n t s common j j 
j \l!*++-!II j c j j 
j \l!*++-!II j c j j 
| ]//*++./// 19 j c 
| 19.1-20.0 \ l l — 0 O + + / | c |Clay, s i l t y , l a r g e g r a v e l present ( 2 " ) , wet, dark brown, hard, no odor i °'° i 

|//—oo++/ 20 | c 1 numerous carbonate f i l a m e n t s i 
| 20.0-23.6 | II—++III | c |Clay, s i l t y , brown, s t i f f , s l i g h t l y b l ocky, no odor, carbonate f i l a m e n t s i °-° i 
j )//—++/// j c i j 
j )//—++/// j c j j 
j | II—++IH j c i j 
j )//—++/// j c j 540 8 22.6- | 

1 j//—++/// c | j 
LOGGED BY: WHK 

ZE AND TYPE OF BORING: 4'-1/4* HSA 



PROJECT: 

LOCATION: 

Tank 569 

See Boring Plan 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

DEPTH 

P 

L 

O 

T 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

95-018 

6927.3 

38.0 

WHK 

3-29-95 

24 '-3" 

B2 

2 

MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. ) 

23.6-24.2 ***oo**** 
*+*oo**** 24 

Sand, coarse, Borne f i n e g r a v e l , s a t u r a t e d but does not appear water b e a r i n g , brown 

dense, hydrocarbon odor _ 

24.2-25.5 / / / / / / / / / 
lllllllll 

Clay, wet, not water b e a r i n g , brown, s t i f f , hydrocarbon odor 

25.5-27.1 **.///.*. 
***///*** 
***///*#* 

Sand, clayey, water b e a r i n q , brown, odor 

27.1-28.5 l l l l l l l l l 
l l l l l l l l l 
l l l l l l l l l 

27 

28 

Clay, some sand 6 28'-28.5", wet, brown, s o f t , s l i g h t l y b l ocky, hydrocarbon odor 

s a t u r a t e d but not water bearing 

28.5-30.9 111***111 
111***111 
111***111 
111***111 
111***111 

Clay, Bandy, some l a m i n a t i o n s , wet, brown, s t i f f 

30.9-32.9 000**OOOO 

OOO*•OOOO 

ooo**oooo 
000**0000 

Gravel, some sand, s i l i c a rock, water b e a r i n q , brown, dense, rounded t o subrounded 

32.9-35.0 33 CHINLE FORMATION 

Shale, weathered, wet t o moist, some green m o t t l i n g , red brown o v e r a l l , s t i f f 

weak odor 

35.0-38.0 35 Shale, as above, s l i g h t l y more sand, blocky, dark red brown, wet t o moist 

suspect contamination by water f l o w i n g from g r a v e l a b o v e — g r a v e l produces more 

water a t t h i s l o c a t i o n than previous d r i l l i n g 

TD stop d r i l l i n g 11:25a 

completed 4" w e l l - see attached w e l l completion diagram 

24"-3" t o water 

2" product on water 

ZE AND TYPE OF BORING: 4--1/4" HSA 

LOGGED BY: WHK 



INSTALLATION DATE: Q3;i99_r 

INSTAU-ATION DIAGRAU 
UONITOR1NG WELL NO. 

O i l . 

INNER WELL CAP 
__V3LR£_Q<T NOTCH 

CONCRETE PAD 

CSUENT- *< FT. 

—nt rr: /V 9 FT. 

BENTON— 

^ rr. 

SAND PACK: 

J _ L _ _ F T . 

HFJCHT 
TOP OF PROTECTIVE WELL COVER: FT 

TCP OF PVC: FT 

JS. HCHCZ 

Bottom Cap Used? y BS 

MRCHCLX DUUCnT—Ll 
UATERUL5 USED; 

SAND TYPE ANO CWANnTTY: 2.0 - HO * ; -
BENTONITE PELLETS (5-CALLON BUCKETS): 2 . Screen Lengths: \ o ' 
BAGS OF CROUT: - Riser Used- l o ' 
AUOUNT OF CEUENT: 8 - 94 # S o - * * . ^ * * 3 

AUOUNT CF WATER USED: g & a , ' 6_L T o P C a P 0<> e d 7 

OTHER: Well size: 4 " (Ji-,. 

BCTTOU OF 
PROTECTIVE WELL COVER: 

(DEPTHS 

BOTTOU OF CEUENT: 3 - FT f 

TOP OF , 
BENTONITE SEAL: / b . 7 FT y 

TOP OF SAND PACK: 3.1.6 ^ r 

TOP OF SCREEN: X 6. I FT 

BOTTOU OF SCREEN: 36,/ FT 

PIEXOUSTER TP: 3 i . H FT 

BOTTOU OF BORING: 3 g . Q n__r 

J-Plug Used?J__5_ 

Flush Mount Vault 

Avove Ground Vault 

Bol lards , No. i Size': 

TASK: T « ~ k 569 CEOLOaST/ENGNEER: W H K 



 

 

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 VOCs, TPH and polynuclear 

aromatic hydrocarbons (PAHs). 
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