
From: Patterson, Heather, EMNRD
To: Bratcher, Mike, EMNRD
Subject: FW: LRE- Staley-Williams A Release
Date: Thursday, July 23, 2015 2:10:26 PM
Attachments: RemediationPlan.pdf

Transmit Staley-Williams RemedaitionPlan.pdf

Mike Stubblefield called.  He noticed you weren’t on this email and asked me to forward it to you.
 
Heather Patterson
Environmental Specialist
NMOCD District II
Office (575)748-1283 ext.101
Cell (575)703-0228
 

From: Randall Hicks [mailto:r@rthicksconsult.com] 
Sent: Wednesday, July 22, 2015 4:56 PM
To: mike@rthicksconsult.com; Patterson, Heather, EMNRD; Billings, Bradford, EMNRD; 'Amos,
 James'
Cc: 'Michael Barrett'; mike@rthicksconsult.com
Subject: LRE- Staley-Williams A Release
 
Lady and Gentlemen
 
We have revised the Remediation Plan and have tried to address several administrative problems
 identified with the previously-submitted (and withdrawn) plan.
 
As stated in the transmittal letter, if OCD and/or BLM wish to meet and work out some additional
 details – we are available to do so.  Such a meeting might avoid an OCD hearing to appeal a denial.
 
We look forward to working through this project.  As produced water recycling expands, these types
 of releases will occur from time to time.  Creating a protocol to avoid routine dig-haul-dispose will
 be another way that OCD will be encouraging recycling. 
 
Thanks all.
 
Randall Hicks
R.T. Hicks Consultants
Cell: 505-238-9515
Office: 505-266-5004
 

mailto:/O=STATE OF NEW MEXICO/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=HEATHER.PATTERSONBB2
mailto:mike.bratcher@state.nm.us



                                                                                  June 2015 
 
 


Stalely State-Williams Federal 
Remediation Plan 
 


 
View south-southwest from Williams A Federal #5 production pad to 
stockpiled, chloride-impacted soil at release site.   
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Description of Release 
The release occurred on the Federal lease associated with the Williams A Federal wells #5 and 
#10.  On May 5, 2015 a 10-inch transfer line moving treated waters from the NW State 19 
Recycling Containment to the Staley State No.20 well ruptured and released about 65 barrels 
of treated produced water.  Plate 1 shows the release area relative to nearby wells and Plate 2 
shows the topography of this same area.  The pad of the Williams A Federal wells is less than 
100 feet north of the release location.  The release area is located in Unit M Sec. 29, T17S-
R28E.  Appendix A is the initial notification report (C-141). 
 
Service work was being performed on the Staley State #20 at the time of the release, located 
south of the release site. A valve on the transfer line vibrated shut, maximum operating 
pressure for the 10-inch line was exceeded, and the line ruptured. As Blue Water Transfer 
Personnel were at the site monitoring the water transfer; the transfer line was immediately 
shut-in, a vacuum truck was brought to the location, standing water in the transfer line was 


removed, and free fluids were recovered from 
the impacted area.  
 
Of the release volume (65 bbls) and estimated 5-
10 bbls was recovered. Produced water pumped  
from the NW State 19 Recycling Containment 
had been treated to remove hydrocarbons and 
consisted only of brine water. The impacted area 
was pasture land next to the transfer line. The 
impacted area measures 195 feet by 108 feet.  
Figure 1 shows the area of impact.  The 
southwest corner of the Williams A #5 
production pad is in the northeast corner of the 
image. 
 


Characterization of Impacted Area 
On May 15, 2015, Hicks Consultants collected 
soil samples from the release area. Locations are 


shown on Figure 2. The area was divided into six grid sections with each having dimensions of 
about 65 feet by 36 feet. Utilizing a backhoe, soil samples were collected from trenches 
configured in a five (5) spot pattern within each grid section. The samples were collected from 
the surface to 4-feet below ground surface (bgs). Soil samples were transported to Cardinal 
Laboratories located in Hobbs, New Mexico for analysis.  
 


Figure 1: Cross hatched area is the release area. 
North is up the page. 
 







 


 
 
Table 1 presents Lab 
results for samples 
collected on May 15, 
2015. Analytical results 
demonstrate that the 
chloride impact from the 
release to be less than 1-
foot bgs in the majority of 
the impacted area. 
Greatest depth of impact 
was observes at sample 
location S-2.  
 
Soil samples were 
analyzed for BTEX in 
sample location S-1 and 


S-2 (1-foot depth).  As shown in the laboratory reports and the table below, BTEX components 
were not detected. 
 
Table 1: Laboratory results from the six trench sample locations. 


Sample Location 
and Depth Chloride BTEX


Sample Location 
and Depth Chloride BTEX


Sample Location 
and Depth Chloride


mg/kg
S-1, 0.0' 12900 S-2, 0.0' 26400 S-3, 0.0' 15200
S-1, 0.5' 4280 S-2, 0.5' 4960 S-3, 0.5' 2200
S-1, 1.0' 496 <0.300 S-2, 1.0' 3920 <0.300 S-3, 1.0' 736
S-1, 2.0' 960 S-2, 2.0' 144 S-3, 2.0' 160
S-1, 3.0' 128 S-2, 3.0' 144 S-3, 3.0' 112
S-1, 4.0' 48 S-2, 4.0' 96 S-3, 4.0' 80


S-4, 0.0' 15600 S-5, 0.0' 18800 S-6, 0.0' 16600
S-4, 0.5' 64 S-5, 0.5' 272 S-6, 0.5'
S-4, 1.0' 112 S-5, 1.0' 672 S-6, 1.0' 160
S-4, 2.0' 80 S-5, 2.0' 48 S-6, 2.0' 128
S-4, 3.0' 64 S-5, 3.0' 80 S-6, 3.0' 112
S-4, 4.0' 48 S-5, 4.0' 80 S-6, 4.0' 128


Background <16.0


mg/kg mg/kg


 
 
Table 2 presents laboratory results from five-point composite samples taken from the walls and 
floor of the excavated release area. After initial excavation, chloride concentrations of the 
samples from the west, north, and east walls of the excavated area exceeded 7000 mg/kg 
(results in Appendix A). The excavation footprint was extended approximately five-feet further 
in each of these directions. After the additional excavation, no wall concentration exceeded 225 
mg/kg. 
 


Figure 2: Sample locations 
 







 


The laboratory concentration for the composite sample taken from the excavated material 
(stockpiled soil) was 2720 mg/kg (Table 2). 
 
Table 2: Laboratory results from the wall and floor of the excavation and from the excavated material. 


Sample 
Location May 26


Sample 
Location May 29


West Wall S-9 11600 S-13 48
North Wall S-10 7040 S-14 64
East Wall S-11 8800 S-15 224
South wall S-12 48


Excavation Floor S-8 480


Stockpiled Material S-7 2720


Chloride in mg/kg
Sample Location (all samples 


are 5-point composites)


 
 


Environmental Setting 


Geology 
The Staley State 20 release site is located in the Great Plains physiographic province. The 
Plains are considered a Cenozoic depositional feature composed of erosional materials from 
the eastern front of the Rocky Mountains and similarly aligned Basin and Range mountain 
chains further to the south.  Cenozoic erosional materials (Quaternary alluvium and piedmont 
deposits) are unconformably deposited on top of the Permian Salado Formation (Psl on Plate 3) 
and the Permian Rustler Formation (Pr) near the release location (Plate 3). 
 
Much of the Plains material that comprises the surface was deposited between 40 and 50 
million years ago (ma). With some uplift of the Plains, depositional rates slowed or stopped 
from 30 to 40 ma. Beginning 30 ma, additional deposition spreading from the north to the 
south and reworking of the earlier materials resulted in the deposition of the Ogallala 
formation.  The later formation of the Pecos Valley by headward erosion due to either uplift to 
the west or solution/subsidence of the valley resulted in partial stripping of material from the 
fronts of the mountains (Reeves, 1972).  This action has left the Great Plains isolated from the 
mountain fronts.  
 
The release location is between the Mescalero rim (the western edge of the Ogallala formation) 
and the Pecos River.  The above mentioned development of the Pecos Drainage removed and 
reworked the remnants of the Ogallala formation between the Mescalero rim and the Pecos 
River.  This surface is called the Mescalero Plain and is composed of relatively thin pediment 
deposits and alluvium of fluvial and eolian origins deposited on top of the older Triassic and 
Permian formations.   
 
As shown on Plate 3, the release location is in the eastern edge of an area mapped as Salado As 
the Salado is not considered a potable aquifer, the location of two wells (Misc-60 and Misc-59) 
about 1.5 miles south of the release location suggests that bedrock in that area is probably 







 


lower Rustler Formation. As the Salado is not considered a potable aquifer, the location of two 
wells (Misc-60 and Misc-59) about 1.5 miles south of the release location suggests that 
bedrock in that area is probably lower Rustler Formation. deposit of newer materials. To the 
north and northeast this alluvium overlies the Rustler Formation (Pr).  
 
At the release site, our foot survey did not identify any exposed bedrock that would permit a 
determination if the mapped Older Alluvium to the east overlies the upper Salado or lower 
Rustler.   
 
Hydrology 
Neither the Salado nor the lower Rustler are considered potable aquifers due to the presence of 
abundant evaporates in these rock units.  Plate 3 shows that the distribution of wells in the area 
does not include wells on the Salado exposure.  Water supply wells are present on exposures of 
the middle/lower Rustler (e.g. Misc-17, USGS 1393 and probably Misc 60 and Misc 59).  
Exposures of the Artesia Group (Pat) to the west of the site also show water supply wells on 
this surface (e.g. Misc 21 and USGS 1520).  We cannot verify the location of nearby wells 
shown on the OSE database.  We were unable to find any evidence of well RA-4554 located 
about 3 miles northwest of the release site.  Well L-1370 is a Lea County well that the database 
plots in the southwest corner of Plate 3. 
 
Plate 4 shows the elevation of the top of groundwater.  At the release site, the depth to 
groundwater is calculated as follows: 
 
Surface Elevation – Groundwater Elevation = Depth to Groundwater 
 
The surveyed ground surface elevation of the nearby Williams A Federal #10 is 3645 and the 
groundwater elevation in the area of the release is about 3350 feet asl.  Thus, the depth to 
groundwater is about 295 feet.  If the Salado Formation is close to the thickness of 575 feet 
described for the Loco Hills area in the New Mexico Bureau of Mines and Mineral Resources 
Open File Report 671, then any groundwater beneath the release site will probably be brine.  
More than likely, the thickness of the Salado is less than 575 feet due to solution and removal 
of the salt.  Nevertheless, we believe any groundwater in the Salado would not be fresh. 
 
With respect to surface water, Plate 5 shows the nearby intermittent streams mapped by the 
USGS.  The nearest mapped arroyo is about 1 mile north.  Our foot survey of the area 
identified no watercourses within several hundred feet.  While we witnessed some erosion 
channels north of the Williams A #5 & #10 pad that appeared to be associated with oilfield 
activity (roads and pipelines), these features were not present downhill where the topographic 
gradient flattened. 


Other Environmental Characteristics 
• The release site location is in the southwestern quarter of Section 29 on a relatively flat 


area that drains to the northwest. 


                                                 
1 https://geoinfo.nmt.edu/publications/openfile/downloads/0-99/67/ofr_67.pdf 







 


• The nearest surface body of water is an intermittent “Freshwater Pond” about 1.15 
miles southeast of the release location. See Plate 4.  These “pond” features are playas 
that have developed within the alluvium overlaying the Permian Salado and Rustler 
Formations (see Plate 5). 


• Wetlands are mapped in the area (Plate 6) but the closest wetland is a freshwater pond 
about 1 mile southeast 


• Plate 7 is a map of karst potential for the area around the release site. The surrounding 
area is mapped as having either “high potential “or “medium” potential”. The 
boundaries are generalized as is obvious from the straight line character of the contact 
between the two regions.  Comparison with Plate 1 explains that the area of “high 
potential’ karst is an approximation of the contact between the Permian Salado 
formation and the Quaternary alluvium. 


• Our foot survey of the area and the trench sampling identified no evidence of unstable 
ground. 


• We found no evidence that suggests the area is subject to a 100-year flood.  FEMA 
mapping of the area confirms this observation (Plate . 


• As Plate 1and the site visit demonstrate that  
o there are no residences near the release site 
o the site does not lie within a municipal boundary.  Artesia is about 10 miles 


west-northwest. 
o The closest mines are caliche pits and subsurface mines are absent in this area 


Remediation Plan 
The first phase of the surface remedy is complete: 


• Impacted material in the release area has been excavated and stockpiled. 
• Sampling demonstrates that the remaining soil is less than 600 mg/kg chloride 


 
The remediation plan is attached as Contractor Instructions.  A closure report with a final C-
141 form will be submitted for the Staley State 20 release after implementation of the plan to 
the satisfaction of BLM and OCD.  Please contact me or Mike Stubblefield if further 
information is required. 


 
 
 
References 
 
Reeves, C.C., Jr., 1972, Tertiary-Quaternary Stratigraphy and Geomorphology of West Texas 
and Southeastern New Mexico, In Guidebook, East-Central New Mexico, ed. V.C. Kelley and 
F. D. Trauger, 103-17, New Mexico Geological Society 23 







Contractor Instructions – Lime Rock Staley 20 Release 
 


1. Excavate a trench with dimensions of 30 feet wide by 80 feet long by 11 
feet deep on the north side of the production pad shared by the Williams 
A Federal #5 and Williams A Federal #10 wells (see Plate 9)..  This 
trench area will be staked by Lime Rock or their representatives with the 
selected contractor on site. 


2. Lime Rock or their representative will inspect the bottom and walls of 
the trench for subsidence features or evidence of instability.  Any 
features that suggest unstable ground will be reported to BLM and, if 
necessary, the project will halt to enable the design and implementation 
of appropriate measures.  A sampling trench at the nearby release 
showed no features of instability, solution cavities, etc. 


3. The impacted (stockpiled) material will be placed into the trench such 
that all material will be at least 4-feet below ground surface 


4. Clean fill material will be used to backfill the trench and capped by 
compacted caliche to restore the production pad surface.  The total 
thickness of the soil cover will be greater than 4 feet. 


5. The excavated area will be graded to match with the surrounding terrain. 
6. The graded release footprint will be reseeded using the BLM approved 


seed mixture for the area. 
7. The burial of the impacted soil will be noted in the BLM and OCD files by 


appropriate forms (e.g. C-141 for the OCD file) associated with the 
Williams A Federal #5 and #10 wells, which is on the same lease as the 
release site. 


8. A surface marker will also identify the burial trench to allow for 
appropriate reclamation of the surface when the last of the two wells are 
plugged and abandoned. 


9. Excess soil generated by the burial trench excavation will be added to the 
soil stockpile on the north side of the Williams A production pad. 


  







R.T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd. NW, Suite F-142 
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Plate 3Depth To Water and Geology
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


RE: STALEY STATE NO. 20


ALBUQUERQUE, NM 87104


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


Enclosed are the results of analyses for samples received by the laboratory on 05/29/15  16:35.


Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-13-5.  Accreditation 


applies to drinking water, non-potable water and solid and chemical materials.  All accredited analytes are denoted by 


an asterisk (*).  For a complete list of accredited analytes and matrices visit the TCEQ website at


www.tceq.texas.gov/field/qa/lab_accred_certif.html.


Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:


Method EPA 552.2            Haloacetic Acids (HAA-5)


Method EPA 524.2            Total Trihalomethanes (TTHM)


Method EPA 524.4            Regulated VOCs (V1, V2, V3)


Accreditation applies to public drinking water matrices.


This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original 


chain-of-custody.  If you have any questions concerning this report, please feel free to contact me.


Sincerely, 


June 01, 2015


Celey D. Keene


Lab Director/Quality Manager


Page 1 of 4







PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


06/01/2015


05/29/2015 05/29/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T17S- R28E


Soil


** (See Notes)


Celey D. Keene


Sample ID: S-13 WESTSIDE WALL (H501386-01)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: CKChloride, SM4500Cl-B


Chloride 48.0 16.0 06/01/2015 ND 416 104 0.00400


Sample ID: S-14 NORTHSIDE WALL (H501386-02)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: CKChloride, SM4500Cl-B


Chloride 64.0 16.0 06/01/2015 ND 416 104 0.00400


Sample ID: S-15 EASTSIDE WALL (H501386-03)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: CKChloride, SM4500Cl-B


Chloride 224 16.0 06/01/2015 ND 416 104 0.00400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


Notes and Definitions 


Relative Percent DifferenceRPD


Analyte NOT DETECTED at or above the reporting limitND


** Samples not received at proper temperature of 6°C or below.


Insufficient time to reach temperature.***


Chloride by SM4500Cl-B does not require samples be received at or below 6°C-


Samples reported on an as received basis (wet) unless otherwise noted on report


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


RE: STALEY STATE NO. 20


ALBUQUERQUE, NM 87104


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


Enclosed are the results of analyses for samples received by the laboratory on 05/26/15  16:20.


Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-13-5.  Accreditation 


applies to drinking water, non-potable water and solid and chemical materials.  All accredited analytes are denoted by 


an asterisk (*).  For a complete list of accredited analytes and matrices visit the TCEQ website at


www.tceq.texas.gov/field/qa/lab_accred_certif.html.


Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:


Method EPA 552.2            Haloacetic Acids (HAA-5)


Method EPA 524.2            Total Trihalomethanes (TTHM)


Method EPA 524.4            Regulated VOCs (V1, V2, V3)


Accreditation applies to public drinking water matrices.


This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original 


chain-of-custody.  If you have any questions concerning this report, please feel free to contact me.


Sincerely, 


May 27, 2015


Celey D. Keene


Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/27/2015


05/26/2015 05/26/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T17S- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S-7 STOCKPILED MATERIAL (H501309-01)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 2720 16.0 05/27/2015 ND 416 104 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


Notes and Definitions 


Relative Percent DifferenceRPD


Analyte NOT DETECTED at or above the reporting limitND


** Samples not received at proper temperature of 6°C or below.


Insufficient time to reach temperature.***


Chloride by SM4500Cl-B does not require samples be received at or below 6°C-


Samples reported on an as received basis (wet) unless otherwise noted on report


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager


Page 3 of 4







Page 4 of 4







PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


RE: STALEY STATE NO. 20


ALBUQUERQUE, NM 87104


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


Enclosed are the results of analyses for samples received by the laboratory on 05/18/15  13:03.


Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-13-5.  Accreditation 


applies to drinking water, non-potable water and solid and chemical materials.  All accredited analytes are denoted by 


an asterisk (*).  For a complete list of accredited analytes and matrices visit the TCEQ website at


www.tceq.texas.gov/field/qa/lab_accred_certif.html.


Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:


Method EPA 552.2            Haloacetic Acids (HAA-5)


Method EPA 524.2            Total Trihalomethanes (TTHM)


Method EPA 524.4            Regulated VOCs (V1, V2, V3)


Accreditation applies to public drinking water matrices.


This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original 


chain-of-custody.  If you have any questions concerning this report, please feel free to contact me.


Sincerely, 


May 20, 2015


Celey D. Keene


Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S - 1   0 ' (H501260-01)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 12900 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S-  1   .5 ' (H501260-02)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 4280 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S-  1   1 ' (H501260-03)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: MSBTEX 8021B


Benzene* <0.050 0.050 05/19/2015 ND 1.81 90.7 1.582.00


Toluene* <0.050 0.050 05/19/2015 ND 1.97 98.4 3.912.00


Ethylbenzene* <0.050 0.050 05/19/2015 ND 1.86 93.0 3.462.00


Total Xylenes* <0.150 0.150 05/19/2015 ND 5.54 92.3 4.126.00


Total BTEX <0.300 0.300 05/19/2015 ND


Surrogate: 4-Bromofluorobenzene (PID) 110 % 61-154


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 496 16.0 05/18/2015 ND 400 100 0.00400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  1   2 ' (H501260-04)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 960 16.0 05/18/2015 ND 400 100 0.00400


Sample ID: S -  1   3 ' (H501260-05)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 128 16.0 05/18/2015 ND 400 100 0.00400


Sample ID: S -  1   4 ' (H501260-06)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 48.0 16.0 05/18/2015 ND 400 100 0.00400


Sample ID: S -  2   0 ' (H501260-08)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 26400 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S -  2   .5 ' (H501260-09)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 4960 16.0 05/20/2015 ND 400 100 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  2   1 ' (H501260-10)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: MSBTEX 8021B


Benzene* <0.050 0.050 05/19/2015 ND 1.81 90.7 1.582.00


Toluene* <0.050 0.050 05/19/2015 ND 1.97 98.4 3.912.00


Ethylbenzene* <0.050 0.050 05/19/2015 ND 1.86 93.0 3.462.00


Total Xylenes* <0.150 0.150 05/19/2015 ND 5.54 92.3 4.126.00


Total BTEX <0.300 0.300 05/19/2015 ND


Surrogate: 4-Bromofluorobenzene (PID) 110 % 61-154


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 3920 16.0 05/18/2015 ND 400 100 0.00400


Sample ID: S -  2   2 ' (H501260-11)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 144 16.0 05/18/2015 ND 400 100 0.00400


Sample ID: S -  2   3 ' (H501260-12)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 144 16.0 05/18/2015 ND 400 100 0.00400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  2   4 ' (H501260-13)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 96.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  3   0  ' (H501260-14)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 15200 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S -  3   .5 ' (H501260-15)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 2200 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S -  3   1 ' (H501260-16)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 736 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  3  2 ' (H501260-17)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 160 16.0 05/18/2015 ND 400 100 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager


Page 5 of 15







PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  3  3  ' (H501260-18)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 112 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  3    4  ' (H501260-19)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 80.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  4    0  ' (H501260-20)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 15600 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S -  4    .5 ' (H501260-21)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 64.0 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S -  4    1 ' (H501260-22)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 112 16.0 05/18/2015 ND 400 100 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  4    2 ' (H501260-23)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 80.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  4    3 ' (H501260-24)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 64.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  4    4 ' (H501260-25)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 48.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  5    0  ' (H501260-26)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 18800 16.0 05/20/2015 ND 400 100 3.92400


Sample ID: S -  5   .5' (H501260-27)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 272 16.0 05/20/2015 ND 400 100 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  5   1  ' (H501260-28)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 672 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  5    2 ' (H501260-29)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 48.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  5   3 ' (H501260-30)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 80.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  5   4  ' (H501260-31)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 80.0 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  6   0   ' (H501260-32)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 16600 16.0 05/20/2015 ND 400 100 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  6   1  ' (H501260-33)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 160 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  6   2  ' (H501260-34)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 128 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  6    3   ' (H501260-35)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 112 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: S -  6    4  ' (H501260-36)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 128 16.0 05/18/2015 ND 400 100 3.92400


Sample ID: BACKGROUND (H501260-37)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride <16.0 16.0 05/18/2015 ND 400 100 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


R T HICKS CONSULTANTS


901 RIO GRANDE BLVD SUITE F-142


MIKE STUBBLEFIELD


ALBUQUERQUE NM, 87104


NONE


Analytical Results For:


Fax To:


Received:


Reported:


Project Name:


Project Number:


Project Location:


Sampling Date:


Sampling Type:


Sampling Condition:


Sample Received By:


05/20/2015


05/18/2015 05/15/2015


STALEY STATE NO. 20


30-015-40983


UT M SEC. 29 -T175- R30E


Soil


** (See Notes)


Jodi Henson


Sample ID: S -  6   .5  ' (H501260-38)


Analyte Result Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier


mg/kg Analyzed By: APChloride, SM4500Cl-B


Chloride 1280 16.0 05/20/2015 ND 400 100 3.92400


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240


Notes and Definitions 


Relative Percent DifferenceRPD


Analyte NOT DETECTED at or above the reporting limitND


** Samples not received at proper temperature of 6°C or below.


Insufficient time to reach temperature.***


Chloride by SM4500Cl-B does not require samples be received at or below 6°C-


Samples reported on an as received basis (wet) unless otherwise noted on report


Cardinal Laboratories


PLEASE NOTE:  Liability and Damages.  Cardinal�s liability and client�s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.  All claims, including those for negligence and 


any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.  In no event shall Cardinal be liable for incidental or consequential damages, 


including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 


claim is based upon any of the above stated reasons or otherwise.  Results relate only to the samples identified above.  This report shall not be reproduced except in full with written approval of Cardinal Laboratories.


 *=Accredited Analyte


Celey D. Keene, Lab Director/Quality Manager
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R. T.  HI C KS CON S U LTA N TS ,  LTD. 
901 Rio Grande Blvd NW  Suite F-142  Albuquerque, NM 87104  505.266.5004  Fax: 505.266-0745 
Artesia    Carlsbad    Durango    Midland 


 
July 23, 2015 
 
Mr. Mike Bratcher 
Heather Patterson 
NMOCD District 2 
811 S. First Street 
Artesia, New Mexico 88210 
 
RE:  LRE Operating Staley-Williams A Release 
 T17S R28E Section 29 Unit Letter M, Eddy County NM 
 
Dear Mr. Bratcher and Ms. Patterson: 
 
R.T. Hicks Consultants, Ltd. (Hicks Consultants) is pleased to submit the remediation plan 
pursuant to NMOCD Rule 19.15.29.11.  This submission is copied to Mr. Billings of OCD in 
Santa Fe and Mr. Jim Amos of BLM Carlsbad.  The remediation plan is composed of three 
parts 


1. The description of the release (location, cause and the findings of the 
characterization) 


2. Presentation of the environmental setting, including a short discussion of the 
distance of the site from certain cultural features, such as residences and 
municipal boundaries. 


3. The remediation plan is included as a set of Contractor Instructions as the third 
part of the plan. 


 
The remediation plan calls for trench burial of the impacted material on lease.  The 
proposed trench lies about 300 feet north of the release site, adjacent to the Williams A 
#5 and #10 production pad.  The plan intends to do the following: 


A. Accommodate the surface owner’s representative goal to manage E&P waste on-
lease while not creating new waste disposal sites around the countryside.  The July 
1, 2015 email of Mr. Amos presents the position of the BLM. 


B. Remediate the site in a way that provides the greatest Net Environmental Benefit.  
For the convenience of OCD and BLM, we attach a NEBA analysis conducted for a 
site in Loco Hills NM that compares six different potential remedies ranging from 
exportation of impaired material to a landfill and importation of clean fill to an on-
lease trench burial.  While the conditions and circumstances of the Loco Hills site 
are different from this release, we are confident that a similar evaluation would 
create the same result: on-lease burial in a trench provides the highest 
environmental benefit while trucking impacted material to R360 provides the 
lowest environmental benefit.  The NEBA evaluation is attached to this letter and 
the summary table showing the various scores is presented below. 


C. Comply with Part 29 of OCD Rules 
D. Comply with Part 34 of OCD Rules1  


                                                 
1 Currently Part 34 of OCD Rules contains a typographic error.  Part 34 now includes a circular reference and 
deleted a reference to Part 29 that was in the original rule.  Rule 19.15.34.20 should read “Except as 
authorized by 19.15.17 NMAC, 19.15.26.8 NMAC, 19.15.30 NMAC, 19.15.29 NMAC or 19.15.36 
NMAC…”  Mr. Brancard and Mr. Feldewert are working through this change.  







July 21, 2015 
Page 2 
 


E. Provide the surface owner and OCD with a simple method of tracking on-lease 
burials like the Staley-Williams A release by placing a burial trench adjacent to 
another E&P waste disposal site, the buried reserve pit associated with the 
Williams A #5 well. 
 


Net Environmental Benefit Analysis of Various Surface Remedies (Arco Federal Site) 


 
 
The trench burial proposed in the remediation plan meets all of the technical criteria 
established by the Oil Conservation Commission for the on-lease management of similar 
oilfield waste (i.e. stabilized drilling solids).  LRE is in full compliance with Part 29 as OCD 
and BLM were notified of the release in a timely manner.  OCD has been working with LRE 
on this plan as evidenced by our withdrawal of the first remediation plan submitted on 
June 29, 2015 – we appreciate the open lines of communication.  Meetings with OCD 
revealed several administrative issues and associated deficiencies in the initial plan that 
we have strived to correct with this revision.   
 
LRE will be pleased to meet with OCD regarding this second proposal if such a meeting 
would help avoid a denial of the proposed protocols and the need for a hearing. 
 
Sincerely, 
R.T. Hicks Consultants 


 
Randall Hicks 
Principal 
 
Copy:  LRE Operating 
 Brad Billings, NMOCD Santa Fe 
 Jim Amos, State Land Office (surface owner) 


Multiplication 
Factor - Site 
Conditions


Multiplication 
Factor - 


Stakeholders


Score Weighted 
Value


Score Weighted 
Value


Score Weighted 
Value


Score Weighted 
Value


Score Weighted 
Value


Score Weighted 
Value


Environmental 
Ground Water 0 0
Surface Water 0 0
Air Quality


Dust generation 1 1 1 2 2 4 2 4 2 4 2 4 3 6
Exhaust generation 1 2 1 3 2 6 3 9 3 9 2 6 3 9


Habitat > 5 years
Restore Native Vegetation 3 3 3 18 2 12 2 12 2 12 3 18 1 6


Restore Original Landforms 1 1 3 6 3 6 3 6 3 6 3 6 2 4
Connectivity 2 2 2 8 2 8 2 8 2 8 2 8 2 8


Wildlife 1 1 2 4 2 4 2 4 2 4 2 4 2 4
Social-Economic


Regulatory Review Time 1 1 3 6 3 6 3 6 3 6 3 6 2 4
Forage for livestock/access 1 1 2 4 2 4 2 4 2 4 2 4 2 4
Impact on Resources


water 3 1 2 8 2 8 2 8 2 8 2 8 2 8
Cost 3 1 1 4 1 4 2 8 2 8 2 8 3 12


Human Safety 3 3 1 6 2 12 3 18 3 18 2 12 3 18


Total Score 69 74 87 87 84 83


Remedy A - Dig and haul impacted soil, import clean fill and amendments
Remedy B - Dig and haul hot spots, import clean fill and blend
Remedy C - Dig up hot spots and dispose of impacted soil in on-site trench, import fill and blend
Remedy D - Dig up hot spots and dispose of impacted soil in on-site trench, create depression for water collection, use water plus "straw" to restore native soil
Remedy E - Dig and haul hot spots, install liner "shingles" 4' below ground surface, import fill for area above liner and blend
Remedy F - Rip and disc site, add amendments


Remedy D Remedy E Remedy FRemedy A Remedy B Remedy C







R.T. Hicks Consultants, Ltd.
901 Rio Grande Blvd. NW, Suite F-142


 Albuquerque, NM 87104


Attachment 


Net Environmental Benefi t


Analysis 
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Attachment 3: Net Environmental Benefit Analysis 


Explanation of Scoring 
The alternatives considered for a semi-quantitative Net Environmental Benefit Analysis 
(NEBA) for surface restoration at the SW Royalties Arco Federal Tank Battery are: 


A.  Dig and haul all impacted soil with chloride >1,000 ppm to a maximum depth of 
5-feet, import clean fill and amendments. 


B. Dig and haul hot spots (>2,000 ppm chloride, maximum depth 3-feet), import 
clean fill and blend to <1,000 ppm chloride.  


C. Dig up hot spots (>2,000 ppm chloride, maximum depth 3-feet) and dispose of 
impacted soil in on-site trench, import fill (from trench) and blend to <1,000 ppm. 


D. Dig up hot spots and dispose of impacted soil in on-site trench, import some soil 
from trench, create depression for water collection, use water plus "straw" to 
restore native soil. 


E. Dig and haul hot spots, install liner "shingles" 4' below ground surface, import fill 
for area above liner and blend.  


F. Remove surface caliche, rip and disc site, add amendments. 
 
NEBA methodologies are described by several authors, including: 


• Efroymson and others (2003, esd.ornl.gov/programs/ecorisk/documents/NEBA-
petrol-s-report-RE.pdf ) 


• Robertson (2006, www.freshwaterspills.net/neba/neba.ppt ) 
• ASTM (2006, http://www.astm.org/Standards/F2532.htm) 
• Kealy and others (2001, www.iosc.org/papers/01338.pdf) 


 
For the Arco Federal Battery site, we elected to modify the NEBA method described by 
Robertson (2006) and ASTM (2006).  Because the site comprises less than 1-acre, the use 
of Habitat Equivalency Metrics, as presented by Kealy and others (2001) is not 
appropriate.  While Robertson uses a color-coded ranking system (green, yellow, red) 
that allows the user of the NEBA to visually discern which response action provides a 
more favorable outcome, we used a numerical ranking system where a score of 3 
provides the greatest benefit (or least harm), and a ranking of 1 provides the least benefit.   
 
Each criterion has two multiplying factors: one that considers the importance to 
stakeholders and a second that considers the importance of the criteria to the site-specific 
environmental setting.  In theory, the site-specific environmental setting would be 
established by good data.  In practice, one stakeholder may conclude that site data 
demonstrate the absence of a water table aquifer beneath the site.  According to that 
stakeholder, ground water quality cannot be impaired and a site multiplication factor of 
zero is appropriate.  Another stakeholder may conclude that data do not demonstrate with 
a reasonable degree of scientific certainty that a water table aquifer is absent.  This 
second stakeholder may assign a site multiplication factor of 2.  Consensus, which is 
critical to the NEBA process, could create a final site multiplication factor of 0.5, 1 or 
zero – depending upon which stakeholder is most convincing to the group.   
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The stakeholder multiplication factor considers the importance of the criteria to the 
stakeholder.  A stakeholder with a surface grazing lease may have sufficient water 
supplied by a pipeline or nearby source and protecting ground water quality beneath the 
site may not be important.  To this surface leaseholder, forage for livestock may be the 
most important criteria and assigned a multiplication factor of 3 while protection of 
ground water would be assigned a factor of 1.  Consensus may create a simple average of 
the various stakeholder scores. 
 
The score and the two multiplication factors are used to calculate a weighted value for 
each remedy.  This weighted value = (Site Multiplication Factor*Score) + (Stakeholder 
Multiplication Factor * Score). 
 
At this time, the stakeholder multiplication factor is essentially a placeholder as we need 
additional input from the BLM, adjacent landowners and surface users.  Most 
publications that describe the NEBA process emphasize that success requires a consensus 
among stakeholders.  This DRAFT report is the first step in creating a consensus between 
all stakeholders.  After review of this DRAFT by BLM, we would anticipate a review by 
surface and subsurface lessees, nearby landowners and possibly the NMOCD. 


Ground Water 
Data demonstrate that ground water is not present at the site (see Hicks Consultants letter 
to NMOCD, 2-2-11).  Therefore, the multiplication factor for site conditions and 
stakeholders is zero and scoring is not warranted. 


Surface Water 
A surface water body (a playa or an arroyo that may hold water for several days) is not 
present in the area.  This condition creates a multiplication factor for surface water of 
zero for both the site and stakeholders. 


Air Quality 
Dust generation    
Our evaluation suggests that the footprint of the historic release(s) covers slightly less 
than 10,500 square feet.  Data suggest that soil with a chloride concentration greater than 
1,000 ppm exists to a depth of 4-8 feet beneath this footprint.  Under Remedy A, we 
estimate that dust generation would occur due to the excavation of the site to an average 
depth of 5-feet, generating a total of 2,528 cubic yards of soil.  The transport of 126 
belly-dump trucks over about 1-mile of dirt road toward the landfill would generate 
additional dust.  We assigned a score of 1 for Remedy A.  For the purposes of this 
evaluation, we estimate that excavation and removal of “hot spots” (>2,000 ppm 
chloride) to a depth of about 4-feet will generate about 1,463 cubic yards of soil requiring 
transport (Remedies B and E), thus, Remedies B and E will generate about 40% less dust 
than Remedy A.  Remedies C and D call for excavation to 4-feet and generate the same 
1,463 cubic yards of soil but avoids transport along the dirt road through on-site trench 
burial thus creating slightly less dust than Remedies B or E.  Because Remedies B, C, D, 
and E generate about the same volume of dust, all receive a score of 2.  Remedy F will 
require some removal of asphaltic soil and caliche prior to ripping/discing and adding 
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amendments of straw (to increase soil permeability) and water (to flush chloride below 
the root zone).  As a result, Remedy F will generate the least dust, and we assigned a 
score of 3 to Remedy F.   
 
Assigned Values for Dust Generation 


Remedy Score Site 
Multiplication 


Factor  


Stakeholder 
Multiplication 


Factor 


Weighted Value, 
Dust Generation 


A 1 2 
B 2 4 
C 2 4 
D 2 4 
E 2 4 
F 3 


 
 
1 
 
 


 
 
1 
 


6 
 
During the next 1-5 years, which is the timeframe anticipated to achieve a successful 
remedy at the Arco Federal Battery site, oil and gas operations in the area will create a 
significant amount of dust.  The incremental contribution of any of the remedies is very 
small in comparison to the dust generated by other activities and natural processes.  We 
assigned a stakeholder multiplication factor of 1. 
 
In addition to addressing soil impacted by salt, all of the remedies call for the removal of 
about 4,000 square feet of caliche associated with the unused dirt road loop shown in 
Figure 1.  We anticipate this caliche will be suitable for re-use at nearby roads or well 
locations and any dust generation created by the removal of caliche at the spill site is 
offset by the lack of dust created by a need to mine caliche elsewhere and transport it to a 
nearby location. 
 
The footprint of the release is relatively small and the distance to pavement from the site 
is less than 1 mile; dust creation by any proposed remedy is relatively small.  Therefore, 
we assigned a site multiplication factor of 1.   
 
Exhaust Generation 
The 65-mile haul distance to a landfill creates a relatively large exhaust impact to 
Remedy A so we assigned it a score of 1.  Remedies B and E call for less transport and 
receive a score of 2.   Remedies C and D generate about the same exhaust at the site due 
to excavation but not the exhaust caused by transport to a landfill.  Remedy F requires 
earthworking equipment to condition the soil and will probably generate about the same 
mass of air pollution from engine exhaust as Remedies C and D.  Remedies C, D and F 
received a score of 3. 
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Assigned Values for Exhaust Generation 
Remedy Score Site 


Multiplication 
Factor 


Stakeholder 
Multiplication 


Factor 


Weighted Value, 
Exhaust 


Generation 
A 1 3 
B 2 6 
C 3 9 
D 3 9 
E 2 6 
F 3 


 
 
1 


 
 
2 


9 
 
From a stakeholder perspective, air pollution and generation of greenhouse gas appears 
more important than dust generation at this site; creating a stakeholder multiplication 
factor of 2.  The site multiplication factor is 1 for many of the same reasons discussed 
above for dust generation.  The widespread use of closed loop/haul-off drilling in this 
area creates a large volume of exhaust that dwarfs any contribution from any remedy 
discussed herein. 


Habitat Restoration 
Native Vegetation 
Over the long-term, reducing the disturbance footprint and transforming the area to 
natural vegetation (habitat and forage) is important and received a site multiplication 
factor of 3.  With respect to the stakeholder importance, we assigned this criteria a 
multiplication factor of 3 – we believe all stakeholders desire restoration of the site to as 
close as practical to the pre-disturbance condition. 
 
Remedies A and E are the most robust and have worked well at other sites.  Therefore, 
these remedies are ranked higher than all others for this criterion.  Because Remedy F 
relies upon natural precipitation plus some irrigation to flush the salt from the sandy soil, 
some maintenance and time are required for this remedy to succeed.  In other areas where 
the soil contains more clay than this site, the addition of amendments to reduce salinity 
has failed.  We assigned the lowest score for Remedy F, primarily due to the uncertainty 
of success.  Remedies B, C, and D have a good chance of creating re-vegetation and we 
assigned a score of 2 for these remedies. 
 
Assigned Values for Native Vegetation 


Remedy Score Site 
Multiplication 


Factor 


Stakeholder 
Multiplication 


Factor 


Weighted Value, 
Native Vegetation 


A 3 18 
B 2 12 
C 2 12 
D 2 12 
E 3 18 
F 1 


 
 
3 


 
 
3 


6 
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Restore Original Landforms 
The landforms in undisturbed areas appear are small dunes.  Hall and Goble (2006, 
http://redrockgeological.com/pdf/2006_mescalero_sands.pdf) describe these dunes as 
coppice dunes that formed in the region after 1880 due to the northern expansion of 
Torrey Mesquite (see page 305 of the referenced publication).  One can argue that the 
presence of mesquite and the coppice dunes is influenced by ranching and farming in the 
area.  Replacement of dunes at this site is not considered a priority.  In fact, one can argue 
that a remedy that removes mesquite and the accompanying dues creates an 
environmental benefit. 
 
Remedies A-E call for borrowing topsoil from adjacent areas – which will cause 
mesquite/dune removal.  Therefore all these remedies receive a score of 3.  Remedy F 
calls for the creation of a small depression to capture precipitation during soil 
flushing/restoration but does not require removal of topsoil/mesquite from adjacent areas.  
Remedy F receives a score of 2.  All remedies will foster the growth of native grass rather 
than mesquite and help return the area to “pre-Columbian” conditions.   
 
Assigned Values for Restore Original Landforms 


Remedy Score Site 
Multiplication 


Factor 


Stakeholder 
Multiplication 


Factor 


Assigned Value, 
Restore Original 


Landforms 
A 3 6 
B 3 6 
C 3 6 
D 3 6 
E 3 6 
F 2 


 
 
1 


 
 
1 


4 
 
As described by Hall and Goble, the area of dune formation is enormous relative to the 
small area of the Arco Federal Battery impact.  The site ranking multiplication factor is 1 
as a result.  Pending input from stakeholders about the importance of restoring the area to 
pre-1880 conditions, we assigned a stakeholder multiplication factor of 1. 
 
Connectivity 
Within the highly developed area of Loco Hills, creating large habitat corridors and/or a 
landscape with reasonable “connectivity” is very difficult in the short term.  At the site, 
however, oil and gas development to the northwest and northeast is minimal and native 
landscape and relatively dense vegetation is present.  Restoring the small area of the 
release footprint plus the “illegal” caliche road turn-out minimizes the habitat 
fragmentation between the northeast and northwest areas of undeveloped land to the 
width of the lease road – therefore we assigned a site multiplication factor of 2.  Pending 
stakeholder input, we assigned a stakeholder multiplication factor of 2.  As oil and gas 
activity in the area shuts down in 20-30 years, connectivity will become more important 
to stakeholders than today. 
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All remedies are ranked the same for this criterion because this scoring assumes that all 
remedies will be equally successful in restoring natural vegetation and soil in which 
animals can burrow.  All of the remedies received a score of 2, a site multiplication factor 
of 2, a stakeholder multiplication factor of 2 and a weighted value for connectivity of 8. 
 
Wildlife 
The small area of the historic spill is not a critical habitat for wildlife and restoration of 
this small area will have little impact on wildlife, given the existing oil and gas 
development in the area.  We assigned a site multiplication factor of 1 and a stakeholder 
multiplication factor of 1. By assuming that all remedies will succeed, all of the remedies 
are ranked equal 2 for the protection of wildlife, all receive a weighted value of 4. 


Social Costs and Benefits 
Allocation of Regulatory Review Time 
As indicated above, Remedy F requires the most on-going maintenance and monitoring 
and will require more oversight than other remedies.  Therefore this remedy receives the 
lowest score, 2.  Although Remedies A and E are the most robust and Remedies B, C and 
D are familiar to the agencies – all of these remedies require some on-going monitoring 
and oversight by the agencies.  These five remedies receive a score of 3. 
 
Assigned Values for Regulatory Review 


Remedy Score Site 
Multiplication 


Factor 


Stakeholder 
Multiplication 


Factor 


Assigned Value, 
Regulatory Review 


Time 
A 3 6 
B 3 6 
C 3 6 
D 3 6 
E 3 6 
F 2 


 
 
1 


 
 
1 


4 
 
We assigned a multiplication factor of 1 for the site and a multiplication factor of 1 for 
stakeholder input because the small size of the impact.   
 
Forage for Livestock and Multiple Use Access 
The area of the historic spill footprint is small.  During re-vegetation, the area may be 
fenced to prevent grazing and silt fences may be employed to minimize erosion.  After 2 
years, we believe vegetation can be re-established under all remedies.  Therefore the site 
and stakeholder multiplication factors are both 1 and all remedies received the same score 
of 2, for a total value for forage of 4 for each remedy. 
 
Impact on Resources 
All of the remedies use fresh water for dust suppression during excavation.  At the 
landfill, we assume that produced water or brine is employed for dust suppression.  
Remedy F relies upon the addition of a relatively small volume fresh water after large 
precipitation events to flush the salt below the root zone.  However, Remedy F also calls 
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for the creation of a small depression to capture and hold precipitation, which may be 
considered a benefit.  Because the amount of added water to enhance salt flushing is 
small, Remedy F receives the same score as all the other remedies, 2.  Water is precious 
in the area of Loco Hills and we assigned a site multiplication factor of 3.  Because 
stakeholders are accustomed to scarce water and the water used and/or saved by the 
remedies is small, the stakeholder multiplication factor is 1. 
 
Assigned Values for Impact on Water Resources 


Remedy Score Site 
Multiplication 


Factor 


Stakeholder 
Multiplication 


Factor 


Assigned Value, 
Impact on Water 


Resources 
A 2 8 
B 2 8 
C 2 8 
D 2 8 
E 2 8 
F 2 


 
 
3 


 
 
1 


8 
 
The impact of each remedy to the environmental budget of the operator is also considered 
in this analysis, with a site multiplication factor of 3.  This high multiplication factor is a 
function of the value of the land relative to the cost of the remedies.  If, instead the 
impacted 1/3 acre were in suburban Dallas, the value of the land could be much more 
than the cost of any remedy and the site multiplication factor would be 1.  With respect to 
the stakeholder multiplication factor, cost is generally not considered as a factor by 
government agencies – except for the evaluation of remedies under CERCLA.  For the oil 
and gas operators who are also stakeholders, cost is very important.  Nevertheless, we 
assigned a stakeholder multiplication factor of 1 because the requirements of a surface 
owner generally trump the wishes of a lessee.   If a low-cost remedy can be successful 
and provide a high environmental benefit, the operator will be more willing to employ the 
low-cost remedy at other sites where environmental conditions warrant.  Remedy A is the 
most expensive and receives the lowest score.  Remedy F is the least expensive and 
receives a score of 3.   
 
Assigned Values for Impact on Cost 


Remedy Score Site 
Multiplication 


Factor 


Stakeholder 
Multiplication 


Factor 


Assigned Value, 
Impact on Cost 


A 1 4 
B 1 4 
C 2 8 
D 2 8 
E 2 8 
F 3 


 
 
3 


 
 
1 


12 
 
Evaluation of cost in ranking environmental responses is not unique.  Kealy and others 
(2001) consider cost in their NEBA analysis.  Natural Resource Damage Assessments 
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determine the monetary value of environmental impacts.  Habitat Equivalency Analysis is 
used to determine how much land a responsible party may purchase to offset the loss of 
habitat (ecological service).  For a price of $35,000 (the lowest cost remedy) we believe 
the operator could purchase ten times the area of impact (i.e. 3 acres) at a location of 
nearby “sensitive habitat” selected by the current surface owner. 
 
 


Remedy A
Remedies B & 


E
Remedies


 C, D Remedy F
Sq. ft.footprint of release(s) 10,500 10,500 10,500 10,500


Percent of footprint excavated 100% 40% 40% 30%
Ft. deep of 1000 ppm Cl 5 3 3 1
Total cubic feet of impact 52,500 31,500 31,500 10,500


ft3/yrd3 27 28 29 30
Total cubic yards of impacted soil 1,944 1,125 1,086 350


Expansion factor for soil 1.3 1.3 1.3 1.3
Cubic yards for transport 2,528 1,463 1,412 455


Yards/truck 20 21 0 0
Number of truckloads to landfill 126 70 0 0


Approx. cost/yrd excavation (remove 
and import soil) 45.00$            45.00$            45.00$          45.00$          


Approx cost/yrd haul to landfill 30.00$           30.00$           -$             -$            
Consulting and Analytical 10,000.00$    15,000.00$    15,000.00$   20,000.00$  


Total Cost 173,333.33$   109,500.00$   63,879.31$   35,750.00$    


Human Safety 
All remedies require on-site earthwork and some vehicular transport.  The safety threat 
posed by transport is greater than on-site earthwork as this element can involve the 
public.  Remedy A requires the greatest amount of on-site earthwork and vehicular 
transport (waste to the landfill), we assigned it a score of 1.  Remedies B and E require 
less earthwork and transport than Remedy A, and receive a score of 2.  For Remedies C, 
D and F, the only vehicular transport involves moving equipment to and from the site.  
These three remedies involve about the same amount of on-site earthwork as B and E.  A 
score of 3 was given to Remedies C, D and F.  Human safety should be the most 
important factor; a multiplication factor of 3 is assigned for the site and stakeholders. 
 
Assigned Values for Human Safety 


Remedy Score Site 
Multiplication 


Factor 


Stakeholder 
Multiplication 


Factor 


Assigned Value, 
Human Safety 


A 1 6 
B 2 12 
C 3 18 
D 3 18 
E 2 12 
F 3 


 
 
3 


 
 
3 


18 
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Summary 
Table 3 presents the scoring of all remedies based upon the analysis presented above, 
listed from highest scoring to lowest.  Remedy A and B are ranked relatively low and 
Remedies C, D and E rank highest.   
 


Remedy Total Score of all Weighted Values 
C 87 
D 87 
E 84 
F 83 
B 74 
A 69 


 
This scoring represents the opinion of one professional and provides a starting point for 
creating a final NEBA, which is a collaborative effort between various stakeholders.   
 
 










