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1.0 INTRODUCTION 

This Stage 2 Abatement Plan is submitted on behalf of Holly Energy Partners (HEP) for 
the Hobbs South GSA pipeline leak (Site) located in Lea County, New Mexico 
(Figure 1).  On March 27, 2002 a leak was reported by Plains personnel from the 8-inch 
pipeline owned by Navajo Refining Company.  There is no record of the leak being 
reported to New Mexico Oil Conservation Division (NMOCD), but it is believed that 
Plains provided the notification as the discoverer and property owner.  An interim 
C-141 form was completed by HEP for this report and is included in Appendix A.   
 
This Stage 2 Abatement Plan proposes to remove the crude oil from groundwater and 
to assess recovery methods and recharge of the crude for use in evaluating site 
conditions.  In addition, groundwater monitoring will be conducted using existing 
monitoring wells. 
 
This plan is being required pursuant to NMOCD Rule 19.E.1 and NMOCD Rule 19.E.3.  
The Stage 2 Abatement Plan presented herein complies with the requirements of these 
rules and incorporates work previously performed at the Site since detection of the 
crude oil release described below. 
 
1.1 DESCRIPTION OF THE SITE 

The Site is located approximately 3 miles south of Hobbs, NM in an area where several 
crude oil storage facilities are clustered.  The Site is located in the SE ¼ of the SW ¼ of 
Section 15, Township 19 South, Range 38 East in Lea County, New Mexico 
(32.654949°North, 103.137432° West).  The topography at the Site is relatively flat and 
the average elevation is approximately 3,598 feet-mean sea level (Figure 2).  The Site is 
located on Plains Pipeline property at 214 County Road 61, Hobbs, NM.  The 
surrounding land contains crude oil storage tanks, rural residences and open range 
land (Figure 1).  
 
1.2 SITE HISTORY AND NATURE OF THE RELEASE 

On March 27, 2002 a leak was discovered in an 8-inch pipeline operated by 
Navajo Refining Company.  An unknown volume of crude oil was released to 
subsurface soils.  The leak was discovered when the pipeline was exposed for 
trenching for an electrical line. The soil in the excavation trench was saturated with 
crude oil.  The pipeline was shut down and a 150 foot section of the pipeline was 
replaced in the area.  This pipeline has remained inactive since this leak was 
discovered in 2002.   
 
In 2002, the impacted soil was removed from an area encompassing 112 feet by 5 feet 
by 3 feet; soils which overlay the area of the pipeline repair. The excavation was 
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expanded in this area and additional petroleum stained soil was removed from an area 
encompassing approximately 25 feet by 14 feet by 14 feet deep.   
 
In January 2003, an additional excavation to remove impacted soil was completed in 
the area east of the pipeline.  Soil could not be removed to the west due the presence of 
a Plains pipeline and pipeline valves and manifolds.  Approximately 4,033 cubic yards 
were removed at the Site and stockpiled on site or used as road base.  The results of the 
soil analyses of the removed soil indicated that no BTEX or GRO concentrations were 
detected, but DRO was detected in the range from 133 to 594 mg/Kg (Appendix B-1). 
 
1.3 SUMMARY OF PREVIOUS INVESTIGATIONS 

All of the available data collected prior to 2012 is contained in Appendix B. Four 
groundwater monitoring wells (MW-1, MW-2, MW-3 and MW-4) and 13 boreholes 
(BH-1 to BH-13) were used to characterize the Site in late 2002 and early 2003 
(Figure 3). The closest monitoring well to the leak area (MW-4) is 
approximately200 feet to the west and down-gradient of the historical leak. The 
remaining two down-gradient wells are greater than 200 feet east of the historical leak.  
The initial boreholes were located in the area of the leak and approximately 150 feet 
east of the leak.   
 
There is no documentation available as to when approximately 50 additional 
boreholes, which were converted to temporary fluid measurement 2-inch wells, were 
installed at the Site (Figure 3).  In addition, there is no documentation available when 
the 15 4-inch wells were installed at the Site and there is no available information 
pertaining to the construction of any of these wells. Total fluid pumps were used in the 
boreholes and as of May 2008, approximately 879 barrels (bbls) of crude oil had been 
recovered at the Site.  Crude oil recovery efforts continued at the Site until 2012 with 
the amount recovered reported as 1,061.4 bbls. 
 
The analytical results of soil obtained from the excavations and soil borings indicated 
that the soil was impacted in the area of the leak to the depth of groundwater, and 
approximately 150 feet east of the excavation area (Appendix B-1). The impacts above 
the state standards were detected to 50 ft-bgs, the depth of groundwater 
(Appendix B-1). 
 
The maximum thickness of the oil accumulation on top of groundwater was measured 
at 6 feet. The dissolved phase hydrocarbon concentrations in down-gradient 
groundwater monitor wells have been below the New Mexico Water Quality Control 
Commission (NMWQCC)standards for benzene, toluene, ethylbenzene and total 
xylenes (BTEX)since 2002 (Appendix B-2). 
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2.0 GEOLOGY AND HYDROGEOLOGY 

The Geologic Map of New Mexico (2003) prepared by the New Mexico Bureau of 
Geology  and  Mineral  Resources and  Geology  and  Ground-Water Conditions in 
Southern Lea County, New Mexico (Ground-Water Report 6) on behalf of the USGS 
was reviewed in association with the evaluation of regional geology and hydrogeology 
for the Site. 
 
The surficial geologic unit (Qep) mapped for the location is described as Quaternary 
aged “Eolian and piedmont deposits (Holocene to middle Pleistocene) – Interlayered 
eolian sands and piedmont slope deposits along the eastern flank of the Pecos River 
Valley, primarily between Carlsbad and Roswell.  Typically capped by thin eolian 
deposits, this sediment ranges from zero to 20-feet in thickness in this portion of 
Lea County. The Quaternary sediment unconformably overlies the Tertiary age 
Ogallala Formation.  The Ogallala Formation is comprised of sands, silts, indurated 
calcium carbonate, gravel, and some clay.  Groundwater in this area is primarily 
produced from the Ogallala aquifer.  The Ogallala Formation unconformably overlies 
the Triassic age Dockum group.  The Dockum group consists of red shale and 
sandstone and is commonly referred to as “red beds”.  The red beds can exceed 
1,000 feet in thickness in this region and may produce small amounts of water at the 
bottom of the formation. 
 
The regional groundwater flow direction in the Ogallala is toward the east and south 
and follows the Triassic subcrop surface.  Groundwater quality is very good with total 
dissolved solids (TDS) concentrations typically below 1,000 mg/L.  Recharge primarily 
occurs via infiltration from precipitation events. 
 
2.1        SITE GEOLOGY AND HYDROGEOLOGY 

The surface soils encountered at the Site include fill, and a mix of caliche, silt, and fine 
sand to approximately 17 ft-bgs.  This surface soil is consistent with the surface soil 
description (Quaternary sediment) for this physiographic province.  The soil types 
encountered below the surface layer at the Site include indurated (hardened) calcium 
carbonate intervals of variable thickness locally referred to as “caliche”, fine-grained 
sand, silt, sandstone with caliche and the saturated zone consisting of fine sandstone 
(Appendix B-3). 
 
Groundwater is found at the Site in fine sandstone consistent with the Ogallala aquifer.  
The depth to groundwater at the Site is approximately 55 ft-bgs (Appendix B-5). The 
groundwater flow is towards the east-southeast, and the groundwater gradient is very 
flat with a gradient of approximately 0.0004 feet/foot (Appendix B-4). 
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An evaluation of water well information obtained from the New Mexico Office of the 
State Engineer indicated that there are three domestic, agricultural or public water 
supply wells within a 1,000 foot radius of the Site and an additional 13 water wells are 
located within a one mile radius of the Site (Figure 5, Table 1).  One well is located 
approximately 2800 feet down gradient from the Site; the remaining wells are located 
up-gradient of the Site (Figure 5).No water wells in close proximity to the Site are 
known to have been impacted by the leak.  These wells were sampled in 
December 2002 (Appendix B-2).   
 
2.2       CURRENT SITE CONDITIONS 

Petroleum-stained soil in an area of approximately 112 feet by 5 feet by 3 feet and 
25 feet by 14 feet by 14 feet was excavated in the area of the pipeline leak in 2002.  An 
additional excavation in January 2003 measured approximately 11 ft. deep, 10 to 12 ft. 
wide at the bottom, and 220 ft. long (including ramps) and removed approximately 
2,040 cubic yards.  The pipeline is currently not in use.  Based on the available data 
additional impacts may remain in the vadose zone soil below 17 ft-bgs to the top of 
groundwater in the area near the leak.  
 
Presently, there are four groundwater monitoring wells, 54 2-inch fluid measuring 
wells, and 15 fluid recovery 4-inch wells remaining at the Site.  The recovery of the 
crude oil on groundwater was initiated in 2003 and continued to 2012. As of December 
2011, approximately 1,061.4 bbls of crude oil have been recovered at the Site.  As 
measured in August 2012, the maximum crude oil thickness is approximately 6 feet in 
the area near the leak (Figure 3).  
 
Crude oil has not been measured in any of the peripheral monitoring wells 
(Appendix B-5), nor have BTEX constituents above NMWQCC standards been 
detected in any of the Site monitoring wells since 2002.  Current site conditions are 
shown in photographs contained in Appendix C. 
 
2.3  WELL EVALUATIONS 

All temporary and monitoring wells were evaluated in August 2012.  An evaluation of 
all of the monitoring and borehole wells located at the Site included validation of all 
well locations, measurement of the fluid levels and the total well depths. This 
evaluation is included in Appendix D. 
 
Fluid levels were measured in 69 temporary, monitoring and recovery wells and four 
monitoring wells.  Crude oil was measured in 32 of the temporary and recovery wells 
(Figure 3).  None of the four groundwater monitoring wells have either free-phase or 
dissolved hydrocarbon contamination (Appendix D).   
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The evaluation of the existing borehole wells indicated that many of the wells were 
outside of the impacted area, or were dry and would not be useful for the Stage 2 
abatement activities.  Approximately 35 of the existing wells are proposed to be 
abandoned, primarily due to the minimal groundwater saturation in these wells or 
they are unnecessary to monitor the Site.   
 
Well abandonment will be completed per State guidelines (NMAC19.27.4.30).  To plug 
a well, the entire well will be filled from the bottom upwards to land surface using a 
tremie pipe.  The well will be plugged with neat cement slurry, a bentonite based 
plugging material, or other sealing material approved by the state engineer for use in 
the plugging of non-artesian wells. 
 
2.4 SITE CONCEPTUAL MODEL 

The Site was impacted by a leak in a pipeline by crude oil.  The crude oil on 
groundwater has remained in the same location since 2002 and currently has a 
maximum thickness of 6 feet.  The crude oil is predominantly found in the area of the 
leak (Figure 3).  The primary chemicals of concern are hydrocarbon constituents that 
originated from the crude oil. 
 
Hydrocarbon impacts at the Site appear to be limited to soil and groundwater within 
150 feet of the location of the leak.  Petroleum impacted soil remains in this area below 
17 ft-bgs to the top of groundwater at approximately 55 ft-bgs.  The impacts to 
groundwater appear to be limited to this area with the crude remaining on 
groundwater (Figure 3).  Dissolved phase hydrocarbons have not impacted the 
groundwater monitoring wells or drinking water wells located in the area down-
gradient from the release or near the residences located in this area. 
 
The Site is located in area of multiple crude oil storage tanks and is about 3 miles south 
of Hobbs, NM.  The closest residences are located approximately 625 feet from the area 
and the closet drinking water well is located within 1,000 feet of the leak (Figure 5).  
The well is used for drinking water supply for the nearby residences and has not been 
impacted by the leak, as determined by analytical testing of these wells and the 
groundwater monitoring wells which are situated as sentinels for these supply wells. 
 
There appears to be no immediate threat to the environment or to drinking water wells 
located in the area caused by the release and any remaining impacts.  The crude oil and 
associated impacts have remained in the area of the leak since 2002.  This type of crude 
oil has a very low mobility and does not readily desorb nor dissolve and therefore, any 
remaining impacts are only in the immediate area of the release.   
 
The low mobility rate may be attributed to the high percentage of paraffin in the crude 
oil which is characteristic of this type of crude oil found in the eastern New Mexico 
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Permian Basin area.  The crude oil thickness has been measured at the Site since 2002 
and has not migrated from the area, suggesting that most of the soil impacts have been 
generally mitigated and the released crude oil has a low mobility rate and is not 
readily dissolved in groundwater. 
 
The removal of the crude oil by the current method, which is a manually-operated total 
fluid pumping method that recovers minimal amounts of product and predominantly 
water, is not effective because the groundwater table is not being depressed in the area 
so that that the crude oil can be removed more effectively from groundwater.   
 
The lowering of groundwater table in the area of the crude oil would allow for more of 
the crude oil to be removed efficiently under a depressed water table, however, the 
current groundwater regulations for Lea County, New Mexico do not allow for the 
removal of any groundwater if the TDS in groundwater is less than 10,000 mg/L.  The 
TDS at his site is less than 2,000 mg/L. 
 
The remedial strategy for site closure is based on the current NMOCD requirements.  
To close the Site with no further action, the crude oil would have to be removed 
separately from groundwater (19.15.17.13 NMAC).  Once the phase-separated 
hydrocarbons (crude oil) have been removed to a de minimis thickness, remedial 
actions would then focus on the low-level dissolved phase concentrations.  Based on 
existing conditions, it is likely that monitoring of the dissolved phase hydrocarbons 
and natural attenuation parameters, the state standards could be met as a site closure 
strategy. 
 
The proposed remedial technology for the Site uses a crude oil only skimming system 
that does not depress the groundwater table to remove the crude oil. This system is 
designed to shut down automatically when water is encountered in the pump and can 
be restarted remotely without visiting the Site.  
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3.0 CHARACTERIZATION, MONITORING AND PRODUCT RECOVERY PLAN 

3.1 DOCUMENTATION 

All information collected will be documented in such a manner that it can be easily 
transferred and interpreted by those not familiar with the field activities being 
conducted for the investigation.  In accordance with this goal, bound field logbooks 
will be maintained throughout the project. Each page will be legible when copied and 
written using an indelible-ink pen for all records. The pages in the logbook will be 
dated, numbered and initialed by the recorder. All field data such as monitoring well 
number, depth to water and product, total well depth, and any other qualitative 
observations will be documented in the field log book.  In addition to the field data, 
general information will also be recorded, such as equipment used, daily weather 
conditions, personnel onsite, site safety and any anomalies that may have occurred 
during field activities. 
 
3.2 SUBSURFACE SOIL SAMPLING 

The extent of the impacts has not been adequately documented to assess the extent of 
vadose soil impacts.  In the area of the leak, eight soil borings will be advanced to 
confirm the extent of the subsurface soil impacts in the leak area using an air rotary 
drill rig. The soil borings will used to define the horizontal and vertical extent of 
impacts to the top of groundwater or to approximately 55 ft-bgs.  Figure 4 shows the 
expected locations of the soil borings. 
 
Soil cuttings will be observed and collected continuously.  A soil sample will be 
selected by the Site geologist and analyzed for BTEX compounds, TPH-GRO and 
TPH-DRO, if head space analysis, visual staining and volatile odors are observed in the 
cuttings.  A photo-ionization detector (PID) will be used to monitor the cuttings and 
head space analysis. At a minimum, the soil sample with either the highest head space 
concentration per boring and at the total depth of the boring will be submitted for 
laboratory analysis for a total of two samples per boring. 
 
For head space analysis, a portion of the soil sample interval will be placed into a clean 
Ziploc bag, allowed to warm for 30 minutes and then screened using the PID.  The 
cuttings will be collected and temporarily stockpiled on plastic. The cuttings may be 
separated on-site into impacted and non-impacted soil, based on visual observation 
and head space analysis for waste management. The impacted cuttings will be 
sampled for BTEX, total petroleum hydrocarbons (TPH) and RCRA metals analyses at 
the conclusion of drilling activities. If the results indicate the waste is above state 
standards, the waste will be handled and disposed of properly at an offsite disposal 
facility. 
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3.3 GROUNDWATER CHARATERIZATION 

Two wells will be installed to remove the crude oil impacts from the area of the leak 
(Figure 4).  The wells will be constructed using 4-inch PVC and installed with 15 feet of 
20-slot (0.020 inches) screen so that 5 feet of the screen is above the static fluid level and 
10 feet is below the static fluid level (Figure 7). 
 
The wells will be installed according to New Mexico Office of the State Engineer rules 
(19.27.4 NMAC) using an air rotary drill rig.  The boring diameter is expected to be 
8¼ inches and the total depth of the well will be approximately 10 feet below the top of 
the fluid, approximately 50 to 60 ft-bgs.  Total depths of the wells may vary based on 
observations of subsurface conditions and the fluid level of the product, as determined 
by the on-site geologist.  The well borings will be logged by the on-site geologist based 
on the cuttings. 
 
Figure 7 depicts a typical well construction that will be used for the Site wells.  The 
wells will be constructed with 4-inch diameter schedule 40 PVC casing and screen, 
consisting of 15 feet of 20-slot (0.020 inch) screen.  In addition, a 1-inch piezometer will 
be installed alongside the 4-inch well and constructed the same as the 4-inch well 
(Figure 7).  This piezometer will be used to measure fluid levels so that the pumps will 
not have to be removed for fluid level measurement.  A 10/20 sand filter pack will be 
placed in the boring from the bottom of the well boring to approximately 2 feet above 
the well screens.  A bentonite seal will be placed from the top of the sand pack to 
approximately 5 feet above the sand pack.  The bentonite will be hydrated with potable 
water to create a seal.  A grout seal will be placed from the top of the bentonite seal to 
3 ft-bgs.  A 3-foot manhole cover will be placed on each well and cemented in place. 
 
If soil staining is observed or if volatiles are detected with the photo-ionization detector 
(PID) in the cuttings, a sample will be collected and analyzed for BTEX compounds. 
The cuttings will be collected and temporarily stockpiled on plastic.  The cuttings may 
be separated on-site into impacted and non-impacted soil, based on visual observation 
and head space analysis for waste management.  The impacted cuttings will be 
sampled for BTEX, total petroleum hydrocarbons (TPH) and RCRA metals analyses at 
the conclusion of drilling activities. If the results indicate the waste is above state 
standards, the waste will be handled and disposed of properly at an offsite disposal 
facility. 
 
The final well locations are based on historical crude oil thickness data, utility 
clearances and will be determined by the Site geologist.  Prior to drilling, private and 
public utilities will be cleared and additionally, each well location will be cleared to 
5 ft-bgs using a Hydrovac, if necessary.  The NMOCD will be notified approximately 
one week prior to drilling activities, as required by 19.15.30.14.B NMAC. 
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If product is not measured, each well will be surged with a surge block assembly 
24-hours after the bentonite seal is placed, and developed further with a bailer or 
pump to remove any sediment. All development water will be placed in totes and 
disposed of properly. 
 
All drilling and well development equipment will be cleaned prior to initiation of 
drilling activities and in between all borings using a high pressure washer. 
 
The locations of the wells and the relative elevation of the top of the PVC casing of 
each well will be surveyed by a licensed surveyor to an accuracy of +/- 0.01 ft.  The 
ground surface in the area of the well will also be surveyed to +/- 0.1 ft.  The wells will 
be plugged and abandoned according to state regulations upon completion of all 
groundwater monitoring activities.  Total depths of the wells may vary based on 
observations of subsurface conditions and the fluid level of the product, as determined 
by the on-site geologist. 
 
3.4 PRODUCT RECOVERY 

A Small Diameter Filter Scavenger™ (SDFS) product recovery system will be installed 
in each of the new 4-inch recovery wells.  This system will separate product from water 
within the recovery wells, eliminating the need for an above ground separation system.  
The Filter Scavenger pumps will pump the recovered product into a collection tank for 
recycling. 

This pump is designed to remove product only off the top of groundwater.  The pump 
utilizes a floating intake cartridge to recover hydrocarbons and will turn on and off in 
response to signals sent to the control module by a conductivity/density (reservoir) 
probe, the tank full probe, on-site control panel and remote telemetry system.  A 
portion of the conductivity probe is located inside the pump’s product reservoir to turn 
the pump off when water is encountered during pumping. The reservoir probe 
consists of a HI and LO float actuated sensors.  When the reservoir fills with product 
and water is encountered, the float rises, trips the HI sensor and turns on the product 
pump.  When the product level falls, the float trips the LO sensor and shuts off the 
pump.  A water override conductivity sensor is located inside the product reservoir.  
Once the pump canister is filled via gravity, the magnetically coupled gear pump 
pressurizes the system and pumps the recovered fluid to the surface and into the tank.  
The floating cartridge follows the water table and consists of a float with a treated 
oleophilic/hydrophobic screen.  The oleophilic/hydrophobic screen allows 
hydrocarbons to enter the pump cartridge while repelling water. 
 
The system will be monitored on a monthly basis in the field to assess the amount of 
recovered crude oil, the effectiveness of the pump and equipment maintenance.  Fluid 
levels will be measured in the newly installed wells and all other wells that contain 
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crude oil using an oil/water interface probe.  Additionally, the fluid level will be 
measured in the recovery tank.  The recovered crude oil will be scheduled for recycling 
when the tank is at 80 percent of capacity. 
 
3.5 GROUNDWATER MONITORING 

Groundwater monitoring will be conducted at the Site in June and December.  Prior to 
groundwater sampling, fluid levels will be measured in all wells using a water level 
indicator or an oil/water interface probe.  If crude oil is not observed in the monitoring 
well, dissolved oxygen will be measured using a down hole probe.  Groundwater 
samples will only be collected from the monitoring wells that do not contain crude oil.   
 
The wells will be purged and groundwater samples will be collected using the low 
flow purging technique and monitored during purging of each well for chemical 
stability.  All purged water will be managed in accordance to state and federal 
requirements and temporarily placed in a plastic tote.  The samples sent to the 
laboratory for analysis will be given the well name, date and time of the sample 
collection, requested analyses and the initials of the sampler. Field parameters obtained 
during purging will include temperature, specific conductance, pH, and oxidation 
reduction potential (ORP). The meter used for the field parameters will be calibrated 
daily when in use and the calibration will be recorded in the logbook. Groundwater 
samples will be placed into the appropriate laboratory provided containers following 
field parameter measurements. The samples will be placed in an ice-chilled cooler for 
transport to the laboratory under chain-of-custody procedures.  
 
The fluid levels will be used for analysis of the product recovery system.  The 
groundwater sampling will be used to characterize the extent of dissolved-phase 
hydrocarbon distribution.  An annual report containing the results of the product 
recovery, groundwater monitoring, and any recommendations for the monitoring and 
recovery network will be submitted at the end of each calendar year. 
 
3.6 ANALYTICAL PROGRAM 

All groundwater and quality assurance and quality control (QA/QC) samples will be 
analyzed for BTEX by Method 8120B or 8260B.  Soil samples will be analyzed for BTEX 
by Method 8120B or 8260B and TPH by Method 8015M, and if needed, for RCRA 
metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium and Silver) 
by Method 6010/6020. The laboratory reporting limits will meet state cleanup levels. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL 

With the report of results, evidence will be presented that the sampling and analysis is 
consistent with the techniques listed in Subsection B of the 20.6.3107 NMAC and with 
20.6.4.13 NMAC of the NMWQCC standards.  Each groundwater sampling event will 
include one duplicate sample, which will be analyzed for BTEX.  A trip blank will be 
included in each cooler shipped to the laboratory and analyzed for BTEX.  A 
temperature blank will be included with each submitted cooler and used to determine 
temperature at the time of submission to the laboratory.  One equipment blank (pump) 
will be submitted for each sampling event and analyzed for BTEX. 
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5.0 POST CLOSURE PLAN 

HEP will petition for closure of the Abatement Plan, when eight consecutive sampling 
events or evidence demonstrates to the satisfaction of the NMOCD that the NMWQCC 
standards of 20.6.4 NMAC are met.  HEP will plug and abandon all wells according to 
the New Mexico Office of the State Engineer Rules and restore the Site.  
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6.0 SCHEDULE 

The schedule anticipated at this time for abatement plan is as follows: 
 
 Well installations – 30 days after Abatement Plan approval 
 Completion of the pump system – 60 days after approval of Abatement Plan 
 Installation of conveyance piping – 60 days after approval of Abatement Plan 
 Groundwater Monitoring – June and December 
• Annual Report – 30 days following the receipt of the December laboratory 

analytical report. 

















































































































































CONESTOGA-ROVERS 
& ASSOCIATES 

~ovember5,2012 

Glenn Von Gonten 
~MED OCD Environmental Bureau 
1220 South St. Francis Drive 
Santa Fe, ~M 87505 

14998 West 61
h Avenue, Suite 800, Golden, Colorado 80401 

Telephone: (303) 974-0942 Fax: (303) 974-0936 
www.CRAworld.com 

Re: Holly Energy Partners- Stage 1 Abatement Plan for the Hobbs Tank 5201 Release, 
NW 1/4 of the NW 1/4 of Section 22, Township 19 South, Range 38 East, Lea County, New 
Mexico 

Dear Mr. Von Gonten: 
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1.0 INTRODUCTION 

This Stage 1 Abatement Plan is submitted on behalf of Holly Energy Partners (HEP) for 
the Hobbs Tank 5201 release (Site) located in Section 22, Township 19 South, 
Range 38 East, Lea County, New Mexico (Figure 1).  The notification of the release was 
submitted to New Mexico Oil Conservation District (NMOCD) on July 22, 2004 
(Appendix A).  This Stage 1 Abatement Plan proposes to complete the lateral extent of 
groundwater impacts and to initiate the removal of crude oil found on groundwater in 
the area of Tank 5201.  The plan is being required pursuant to NMOCD Rule 19.15.30 
NMAC.  The Stage 1 Abatement Plan presented herein complies with the requirements 
of these rules and incorporates work already performed at the site since detection of the 
crude oil release described below. 
 
1.1 DESCRIPTION OF THE SITE 

The Site is located approximately 3.5 miles south of Hobbs, New Mexico.  The site is 
located in the NW ¼ of the NW ¼ of Section 22, Township 19 South, Range 38 East in 
Lea County, New Mexico (32°39.079’N, 103°8.530’W).  The topography at the site is 
relatively flat and the elevation is at approximately 3595 feet mean sea level (Figure 2).  
The Site is located on the HEP Tank Farm on County Road 61.  The surrounding land 
contains crude oil storage tanks and open range land. 
 
1.2 SITE HISTORY AND NATURE OF THE RELEASE 

On July 22, 2004, a leak was discovered in a 6-inch pipeline line from the crude oil truck 
unloading rack to the 5201 storage tank.  The line was exposed and clamped and the 
section was eventually replaced.  Petroleum stained soil in an area of approximately 
4 feet by 20 feet by 18 feet deep was immediately excavated.  Additional staining 
observed close to the tank was not excavated due to the proximity of the tank and fear of 
compromising the 1930-vintage tank’s structural integrity.  No fluid was observed in the 
excavation.  The Site is located on land owned by Enterprise, Inc. 
 
1.3 SUMMARY OF PREVIOUS INVESTIGATIONS 

All of the available data collected prior to 2012 is contained in Appendix B.  Six 
groundwater monitoring wells, seven boreholes and one recovery well have been used 
to characterize the release and initially recover the released crude oil in the area of the 
tank.  Five boreholes and two monitor wells were installed inside of the berm area in 
2004 as illustrated in Figure 3.  The first borehole was completed as a 2-inch monitor 
well (MW-1) adjacent to the leak location when crude oil was observed in the borehole.  
An existing well installed by Teppco in 2004 was used to establish groundwater flow 
direction (Figure 3).  Two monitor wells, MW-2 and MW-3, were installed outside the 
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bermed area in 2004.  A 4-inch recovery well (RW-1) was also installed in the area near 
the tank and MW-1 in 2004.  In 2010, two additional monitoring wells were installed, 
MW-4 outside the bermed area and MW-5 inside the bermed area (Figure 3).  The 
Teppco well was abandoned in 2010. 
 
In 2004 crude oil was measured in MW-1 to be approximately 6 feet thick.  Outside the 
tank berm area and approximately 200 feet southeast from the release point, dissolved 
phase hydrocarbon concentrations were detected in MW-2 above the New Mexico Water 
Quality Control Commission (NMWQCC) standards for benzene, toluene, ethylbenzene 
and xylenes (BTEX) (Appendix B-4). 
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2.0 GEOLOGY AND HYDROGEOLOGY 

The Geologic Map of New Mexico (2003) prepared by the New Mexico Bureau of Geology  
and  Mineral  Resources, and  Geology  and  Ground-Water Conditions in Southern Lea 
County, New Mexico (Ground-Water Report 6) prepared on behalf of the USGS was 
reviewed in association with the evaluation of regional geology and hydrogeology for 
the Site. 
 
The geologic map for the area of site is shown in Figure 4.  The surficial geologic unit 
(Qep) mapped for the location is described as Quaternary aged “Eolian and piedmont 
deposits (Holocene to middle Pleistocene) – Interlayered eolian sands and piedmont 
slope deposits along the eastern flank of the Pecos River Valley.  Typically capped by 
thin eolian deposits.”  This sediment ranges from zero to 20-feet in thickness in this 
portion of Lea County.  The Quaternary sediment unconformably overlies the Tertiary 
age Ogallala Formation.  The Ogallala Formation is comprised of sands, silts, indurated 
calcium carbonate, gravel and some clay. 
 
Groundwater in this area is primarily produced from the Ogallala aquifer.  The Ogallala 
Formation unconformably overlies the Triassic age Dockum group.  The Dockum group 
consists of red shale and sandstone and is commonly referred to as “red beds”.  The red 
beds can exceed 1,000 feet in thickness in this region and may produce small amounts of 
poor quality water at the bottom of the formation. 
 
The regional groundwater flow direction in the Ogallala is toward the southeast and 
follows the Triassic subcrop surface.  Groundwater quality is very good with total 
dissolved solids (TDS) concentrations typically below 1,000 mg/L.  Recharge primarily 
occurs via infiltration from precipitation events. 
 
2.1 SITE GEOLOGY AND HYDROGEOLOGY 

The surface soils encountered at the Site are silty to fine sands approximately 10-feet 
thick.  This surface soil is consistent with the surface soil description (Quaternary 
sediment) for this physiographic province.  The soil types encountered below this 
surface layer at the Site are indurated (hardened) calcium carbonate intervals of variable 
thickness locally referred to as “caliche”, fine-grained sand, sandstone with caliche and 
the saturated zone consisting of fractured sandstone. 
 
Groundwater at the Site is found in fractured sandstone consistent with the Ogallala 
aquifer.  The depth to groundwater at the Site is approximately 45 feet-below ground 
surface (ft-bgs).  Not all of the wells have been surveyed; however, based on the 
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available data, the groundwater flow is towards the east-southeast and the groundwater 
gradient is approximately 0.0013ft/ft. 
 
No water wells are known to have been affected by the leak.  An evaluation of water 
well information obtained from the New Mexico Office of the State Engineer and the 
USGS indicated that there are domestic, agricultural or public water supply wells within 
a 1-mile radius of the Site (Figure 5, Table 1). 
 
2.2 CURRENT SITE CONDITIONS 

Petroleum stained soil in an area of approximately 4 feet by 20 feet by 18 feet deep was 
excavated near the tank.  Additional staining was observed close to the tank but was not 
excavated due to the proximity of the tank.  No fluid was observed in the excavation.  
Monitoring well MW-1, located within the area of the release indicated soil staining and 
soil samples collected from20 to 35 ft-bgs indicated hydrocarbon impacts (Appendix B, 
BH-1).  Borehole BH-4, located approximately 80 feet from the release did not have 
staining or detectable hydrocarbon compounds of interest (Appendix B, BH-4). 
 
Presently, there are five groundwater monitoring wells and one recovery well at the Site.  
The recovery of the crude oil from wells MW-1 and RW-1 at the Site was initiated in 
2004 and continued to 2011(Appendix  B, Tank 5201 Product Thickness).The cumulative 
amount of recovered product at this Site is unknown, as the records from the previous 
consultant are sporadic and incomplete. 
 
Based on available information, crude oil thickness has decreased from 7.90 feet (RW-1) 
in 2004, to 3.62 feet (MW-1) and 2.95 feet (RW-1) respectively in August 2012 (Figure 3).  
Historically, BTEX constituents above NMWQCC standards have been only detected in 
monitoring well MW-2 from 2004 through 2006 (Appendix B, Water Quality Data).  
Monitoring wells MW-2 through MW-5 were sampled on August 7, 2012 for BTEX.  
There were no detections of any BTEX constituents above NMWQCC standards.  
Current site condition photographs are presented in Appendix C. 
 
2.3 SITE CONCEPTUAL MODEL 

The Site stores crude oil in a 55,000 barrel tank located within a bermed area (Figure 3).  
Tanker trucks off-load crude oil to the tank through a 6-inch pipe.  The Site impacts are 
the result of a leak in a 6-inch pipeline from the truck unloading rack to the 5201 storage 
tank.  The 5201 tank is one of 4 tanks located in the area.  The primary chemicals of 
concern are hydrocarbon constituents that originated from the crude oil. 
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Hydrocarbon impacts at the Site appear to be limited to soil and groundwater in the area 
near the tank.  Petroleum stained soil in an area of approximately4 feet by 20 feet by 
18feet deep was excavated in the area near the tank in 2004.  No fluid was observed in 
the excavation.  Soil borings within close proximity to the tank did detect hydrocarbons 
in vadose soil above the NMOCD action levels (Appendix A).  A borehole located 
approximately 80 feet from the release did not show any staining or detection of 
hydrocarbons in the vadose soil.  The impacts to groundwater appear to be limited to 
the area within the bermed area. 
 
Groundwater at the Site is found at approximately 45 ft-bgs and groundwater flow 
direction is towards the southeast.  The wells located within close proximity to the 
release or to the tank contained initially contained 7.90 feet of crude oil decreasing to 
3.62 feet in August 2012.  Dissolved phase hydrocarbons were detected outside the berm 
only in MW-2 from 2004 to 2006.  Dissolved phase hydrocarbons have not been detected 
in any of the wells since 2006. 
 
The Site is located in a crude oil tank-farm area about 3.5 miles south of Hobbs, New 
Mexico.  The closest residences are approximately 0.50 miles northeast and cross-
gradient from the Site and three water wells are located within 0.50 miles.  The well for 
the residences has been sampled for hydrocarbons in association with another release 
site, and no hydrocarbons were detected above NMWQCC standards. 
 
There appears to be no immediate threat to the environment or to drinking water wells 
in the area caused by the release and any remaining impacts.  The crude oil has a very 
low mobility and does not readily desorb nor dissolve and therefore, any remaining 
impacts are only apparent in the immediate area of the release. 
 
The low mobility rate may be attributed to the high percentage of paraffin in the crude 
oil which is characteristic of this type of crude oil found in the eastern New Mexico 
Permian Basin area.  The crude oil has been measured on groundwater at the Site since 
2004 and has not migrated from the area, suggesting that soil impacts have been 
mitigated and the released crude oil has a low mobility rate and is not readily dissolved 
in groundwater. 
 
The extent of dissolved phase hydrocarbons is not completely understood in the 
immediate area down-gradient from the release point and within the bermed area due 
to the lack of monitoring wells.  To date, product recovery has been minimal using total 
fluid pumps that have been fouled by sand and grit, suggesting inadequate well design 
and pump selection.  The removal of the crude oil by the current method, which is 
predominantly a total fluid pumping method that recovers some product and mostly 
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water, is not effective because the groundwater table is not being depressed in the area 
so that that the crude oil can be removed more effectively from groundwater. 
 
The lowering of groundwater table in the area of the crude oil would be more effective 
and would allow for more of the crude oil to be removed efficiently under a depressed 
water table.  However, the current groundwater regulations for Lea County, New 
Mexico do not allow for the removal of any groundwater if the TDS in groundwater is 
less than 10,000 mg/L.  The TDS at his site is less than 2,000 mg/L. 
 
The remedial strategy for site closure is based on the current NMOCD requirements.  To 
close the Site for no further action, the crude oil would have to be removed separately 
from groundwater (19.15.17.13 NMAC).  Once the phase-separated hydrocarbons (crude 
oil) have been removed to a de minimus thickness, remedial actions would then focus on 
the low-level dissolved phase concentrations.  Based on existing conditions, it is likely 
that monitoring of the dissolved phase hydrocarbons and natural attenuation 
parameters, the state standards could be met as a site closure strategy. 
 
The proposed remedial technology for the Site uses a crude oil or product only pumping 
system that does not depress the groundwater table to remove the crude oil.  This 
system is a low maintenance product only system that shuts down automatically when 
water is encountered in the pump and can be restarted remotely without visiting the 
Site. 
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3.0 CHARACTERIZATION, MONITORING AND PRODUCT RECOVERY PLAN 

This section presents the plan for further site characterization, groundwater monitoring 
and product recovery. 

 
3.1 DOCUMENTATION 

 
All information collected will be documented in such a manner that it can be easily 
transferred and interpreted by those not familiar with the field activities being 
conducted for the investigation.  In accordance with this goal, bound field logbooks will 
be maintained throughout the project.  Each page will be legible when copied and 
written using an indelible ink pen for all records.  The pages in the logbook will be 
dated, numbered and initialed by the recorder.  All field data such as monitoring well 
number, depth to water and product, total well depth, and any other qualitative 
observations will be documented in the field log book.  In addition to the field data, 
general information will also be recorded, such as equipment used, daily weather 
conditions, personnel onsite, site safety and any anomalies that may have occurred 
during field activities. 
 
3.2 GROUNDWATER CHARACTERIZATION 

Four additional wells will be installed to further characterize the lateral extent of 
impacts down-gradient of the present location of the crude oil (Figure 3) at the Site.  
These wells will be used to monitor groundwater conditions and to remove crude oil, if 
present in the wells.  The wells will be constructed using 4-inch PVC and installed with 
15 feet of 20-slot (0.020 inches) screen so that 5 feet of the screen is above the static fluid 
level and 10 feet is below the static fluid level (Figure 6).    
 
The four wells will be installed according to New Mexico Office of the State Engineer 
rules (19.27.4 NMAC) using an air rotary drill rig within the bermed area of the tank 
(Figure 3).  The boring diameter is expected to be 8¼ inches and the total depth of the 
well will be approximately 10 feet below the top of the fluid, approximately 45 to 50 
ft-bgs.  Total depths of the wells may vary based on observations of subsurface 
conditions and the fluid level of the product, as determined by the on-site geologist.  The 
well borings will be logged by the on-site geologist based on the cuttings. 
 
Figure 6 depicts a typical well construction log.  The wells will be constructed with 
4-inch diameter schedule 40 PVC casing and screen, consisting of 15 feet of 20 (0.020 
inch) slot screen.  A 10/20 sand filter pack will be placed in the boring from the bottom 
of the well to approximately 2 feet above the well screen.  A bentonite seal will be placed 
from the top of the sand pack to approximately 5 feet above the sand pack.  The 
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bentonite will be hydrated with potable water to create a seal.  A grout seal will be 
placed from the top of the bentonite seal to 3 ft-bgs.  A 3 feet manhole cover will be 
placed on each well and cemented in place. 
 
If soil staining is observed or if volatiles are detected with the Photo ionization detector 
(PID) in the cuttings, a sample will be collected and analyzed for BTEX compounds.  The 
cuttings will be collected and temporarily stockpiled on plastic.  The cuttings may be 
separated on-site into impacted and non-impacted soil, based on visual observation and 
head space analysis for waste management.  The cuttings will be sampled for BTEX, 
total petroleum hydrocarbons (TPH) and RCRA metals analyses at the conclusion of 
drilling activities.  If the results indicate the waste is above state standards, the waste 
will be handled and disposed of properly at an offsite disposal facility. 
 
The final well locations are based on historical crude oil thickness data, utility clearances 
and will be determined by the Site geologist.  Prior to drilling, private and public 
utilities will be cleared and additionally, each well location will be cleared to 5 ft-bgs 
using a Hydrovac, if necessary.  The NMOCD will be notified approximately one-week 
prior to drilling activities, as required by 19.15.30.14.B NMAC. 
 
If product is not measured, each well will be surged with a surge block assembly 
24-hours after the bentonite seal is placed, and developed further with a bailer or pump 
to remove any sediment.  All development water will be placed in totes and disposed of 
properly. 
 
All drilling and well development equipment will be cleaned prior to initiation of 
drilling activities and in between all borings using a high pressure washer. 
 
The locations of the wells and the relative elevation of the top of the PVC casing of each 
well will be surveyed by a licensed surveyor to an accuracy of +/- 0.01 ft.  The ground 
surface in the area of the well will also be surveyed to +/- 0.1 ft.  The wells will be 
plugged and abandoned according to state regulations upon completion of all 
groundwater monitoring activities. 
 
3.3 PRODUCT RECOVERY 

A Small Diameter Filter Scavenger™ product recovery system manufactured by 
Geotech, Inc.  will be installed in the well containing the most crude oil.  This pump will 
be moved and utilized for all wells that contain product at the Site, on an as needed 
basis.  This system will separate product from water in the recovery well eliminating the 
need for an above ground product separation system.  The recovered product will be 
placed into a collection tank for recycling. 
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This pump is designed to pump product only off the top of groundwater.  The pump 
utilizes a floating intake cartridge to recover hydrocarbons and will turn on and off in 
response to signals sent to the control module by a conductivity/density (reservoir) 
probe, the tank full probe, onsite control panel and remote telemetry system.  A portion 
of the conductivity probe is located inside the pump’s product reservoir to turn the 
pump off when water is encountered during pumping. The reservoir probe consists of a 
HI and LO float actuated sensors.  When the reservoir fills with product and water is 
encountered, the float rises, trips the HI sensor and turns on the product pump.  When 
the product level falls, the float trips the LO sensor and shuts off the pump.  A water 
override conductivity sensor is located inside the product reservoir.  Once the pump 
canister is filled via gravity, the magnetically coupled gear pump pressurizes the system 
and pumps the recovered fluid to the surface and into the tank.  The floating cartridge 
follows the water table and consists of a float with a treated oleophilic/hydrophobic 
screen.  The stainless steel screen allows hydrocarbons to enter the pump cartridge while 
repelling water. 
 
The system will be monitored on a monthly basis in the field to assess the amount of 
recovered crude oil, the effectiveness of the pump and equipment maintenance.  Fluid 
levels will be measured in the newly installed wells and all other wells that contain 
crude oil using an oil/water interface probe.  Additionally, the fluid level will be 
measured in the recovery tank.  The recovered crude oil will be scheduled for recycling 
when the tank is at 80 percent of capacity. 
 
3.4 GROUNDWATER MONITORING 

Groundwater monitoring will be conducted at the Site in June and December.  Prior to 
groundwater sampling, fluid levels will be measured using a water level indicator or an 
oil/water interface probe.  Dissolved oxygen will be measured using a downhole probe, 
if crude oil is not measured in the monitoring wells.  Groundwater samples will only be 
acquired from the monitoring wells that do not contain crude oil. 
 
The wells will be purged and groundwater samples will be collected using the low flow 
purging technique and monitored during purging of each well for chemical stability.  
All purged water will be managed in accordance to state and federal requirements and 
temporarily placed in a plastic tote.  The samples sent to the laboratory for analysis will 
be given the well name, date and time of the sample collection, requested analyses and 
the initials of the sampler.  Field parameters obtained during purging will include 
temperature, specific conductance, pH, and oxidation reduction potential (ORP).  The 
meter used for the field parameters will be calibrated daily when in use and the 
calibration will be recorded in the log book.  Groundwater samples will be placed into 
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the appropriate laboratory provided containers following field parameter 
measurements.  The samples will be placed in an ice chilled cooler for transport to the 
laboratory under chain-of-custody procedures. 
 
The fluid levels will be used for analysis of the product recovery system.  The 
groundwater sampling will be used to characterize the extent of dissolved-phase 
hydrocarbon distribution.  An annual report containing the results of the product 
recovery, groundwater monitoring, and any recommendations for the monitoring and 
recovery network will be submitted at the end of each calendar year. 
 
3.5 ANALYTICAL PROGRAM 

All groundwater and quality assurance and quality control (QA/QC) samples will be 
analyzed for BTEX by Method 8120B or 8260B.  Soil samples will be analyzed for BTEX 
by Method 8120B or 8260B and TPH by Method 8015M, and if needed, for RCRA metals 
(Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium and Silver) by 
Method 6010/6020.  The laboratory reporting limits are expected to meet the state 
cleanup levels.  
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4.0 QUALITY ASSURANCE/QUALITY CONTROL 

With the report of results, evidence will be presented that the sampling and analysis is 
consistent with the techniques listed in Subsection B of the 20.6.3107 NMAC and with 
20.6.4.13 NMAC of the NMWQCC standards.  Each groundwater sampling event will 
include one duplicate sample, which will be analyzed for BTEX.  A trip blank will be 
included in each cooler shipped to the laboratory and analyzed for BTEX.  A 
temperature blank will be included with each submitted cooler and used to determine 
temperature at the time of submission to the laboratory.  One equipment blank (pump) 
will be submitted for each sampling event and analyzed for BTEX. 
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5.0 POST CLOSURE PLAN 

HEP will petition for closure of the Abatement Plan, when eight consecutive sampling 
events or evidence demonstrates to the satisfaction of the NMOCD that the NMWQCC 
standards of 20.6.4 NMAC are met.  HEP will plug and abandon all wells according to 
the New Mexico Office of the State Engineer Rules and restore the site. 
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6.0 SCHEDULE 

The schedule anticipated at this time for abatement plan is as follows: 
 
• Well installations – 30 days after Abatement Plan approval 
• Completion of the pump system – 60 days after approval of Abatement Plan 
• Installation of conveyance piping – 60 days after approval of Abatement Plan 
• Groundwater Monitoring – June and December 
• Annual Report – 30 days following the receipt of the December laboratory 

analytical report. 
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15'-4" 20-Slot Screen
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Approximate Fluid Level
45' bgs

Filter Pack to Approximately
2' Above Screen

Bentonite Chips/Grout to approximately 3' bgs

Ground Surface

~40' of 4" Blank PVC

~40' of 1" Blank PVC

Total Well Depth
~55' bgs

Total Boring Depth
~55'

10/20 Sand

Bentonite Seal to
5' Above the Top of Sand



 

 

 

 

 

 

 

 

Tables 



Well # Diversion Owner Use Twsp Rng Sec q q q Latitude Longitude Date Installed
Surface 

Elevation
Death to 

Water (feet)
Distance from 

Site (feet)
Total Well 

Depth (feet)

L04833 Cactus Drilling Corp. PRO 19S 38E 22         3 3 32.64 ‐103.142 3/3/1962 50 3,900 115
L03424 Yates Drilling Co. PRO 19S 38E 21         1 2 32.651 ‐103.151 1/26/1957 45 2,500 102
L02146 Coroce Drilling Co. PRO 19S 38E 22         2 2 32.649 ‐103.132 1/12/1955 60 3,600 110
L04335 McAllister Fueling Co. PRO 19S 38E 16         4 4 32.654 ‐103.147 12/7/1959 35 2,000 110
L10503 3 Augila Oil & Cattle Co. STK 19S 38E 15             4 32.653 ‐103.131 7/21/1995 70 3,800 100
L11015 3 Martin Romero DOM 19S 38E 15         3 4 32.653 ‐103.135 12/8/1999 45 2,400 120
L09821 3 Benny Boddy DOM 19S 38E 15             4 32.656 ‐103.132 5/2/1986 51 3,600 100
L08890 unknown 19S 38E 32.649 ‐103.14 7/15/1982 130 900 unknown
L09456 unknown 19S 38E 32.657 ‐103.137 5/24/1984 74 2,900 unknown
L07882 unknown 19S 38E 32.659 ‐103.135 4/18/1979 32 3,500 unknown
L09052 unknown 19S 38E 32.657 ‐103.139 1/25/1983 58 2,600 unknown
L08279 unknown 19S 38E 32.654 ‐103.138 6/9/1980 58 1,900 unknown

Table 1

Water Well Information for the Hobbs Tank Farm area 
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