
Form C-141 State of New Mexico 
Page 3 Oil Conservation Division 

Incident ID 
District RP 
Facility ID 
Application ID 

Site Assessment/Characterization 
This information must be provided to the appropriate district office no later than 90 days after the release discovery date. 

Attach a comprehensive report (electronic submittals in .pdf format are preferred) demonstrating the lateral and vertical extents of soil 
contamination associated with the release have been determined.  Refer to 19.15.29.11 NMAC for specifics. 

If the site characterization report does not include completed efforts at remediation of the release, the report must include a proposed remediation 
plan.  That plan must include the estimated volume of material to be remediated, the proposed remediation technique, proposed sampling plan 
and methods, anticipated timelines for beginning and completing the remediation.  The closure criteria for a release are contained in Table 1 of 
19.15.29.12 NMAC, however, use of the table is modified by site- and release-specific parameters. 

What is the shallowest depth to groundwater beneath the area affected by the release? 

Did this release impact groundwater or surface water? 

Are the lateral extents of the release within 300 feet of a continuously flowing watercourse or any other significant 
watercourse? 

Are the lateral extents of the release within 200 feet of any lakebed, sinkhole, or playa lake (measured from the 
ordinary high-water mark)? 

Are the lateral extents of the release within 300 feet of an occupied permanent residence, school, hospital, institution, 
or church? 

Are the lateral extents of the release within 500 horizontal feet of a spring or a private domestic fresh water well used 
by less than five households for domestic or stock watering purposes? 

Are the lateral extents of the release within 1000 feet of any other fresh water well or spring? 

Are the lateral extents of the release within incorporated municipal boundaries or within a defined municipal fresh 
water well field? 

Are the lateral extents of the release within 300 feet of a wetland? 

Are the lateral extents of the release overlying a subsurface mine? 

Are the lateral extents of the release overlying an unstable area such as karst geology? 

Are the lateral extents of the release within a 100-year floodplain? 

Did the release impact areas not on an exploration, development, production, or storage site? 

  (ft bgs) 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

Characterization Report Checklist:  Each of the following items must be included in the report. 

  Scaled site map showing impacted area, surface features, subsurface features, delineation points, and monitoring wells. 
  Field data 
  Data table of soil contaminant concentration data 
  Depth to water determination 
  Determination of water sources and significant watercourses within ½-mile of the lateral extents of the release 
  Boring or excavation logs 
  Photographs including date and GIS information 
  Topographic/Aerial maps 
  Laboratory data including chain of custody 
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Form C-141 State of New Mexico 
Page 4 Oil Conservation Division 

Incident ID 
District RP 
Facility ID 
Application ID 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to OCD rules and 
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger 
public health or the environment.  The acceptance of a C-141 report by the OCD does not relieve the operator of liability should their operations have 
failed to adequately investigate and remediate contamination that pose a threat to groundwater, surface water, human health or the environment.  In 
addition, OCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other federal, state, or local laws 
and/or regulations. 

Printed Name: ___________________________________________  Title: ______________________________________________ 

Signature:______________________________________________    Date: ______________________________________________ 

email: ________________________________________________     Telephone: _________________________________________ 

OCD Only 

Received by: ___________________________________________        Date: ____________________________________________ 

NRM2020352997

Rajan Prasad Vice President

rajan.prasad@hppcinc.com (432) 557-5067

09/28/2020

Cristina Eads 09/28/2020



Form C-141 State of New Mexico 
Page 5 Oil Conservation Division 

Incident ID 
District RP 
Facility ID 
Application ID 

Remediation Plan 

I hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to OCD 
rules and regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases 
which may endanger public health or the environment.  The acceptance of a C-141 report by the OCD does not relieve the operator of 
liability should their operations have failed to adequately investigate and remediate contamination that pose a threat to groundwater, 
surface water, human health or the environment.  In addition, OCD acceptance of a C-141 report does not relieve the operator of 
responsibility for compliance with any other federal, state, or local laws and/or regulations. 

Printed Name: ___________________________________________    Title: ______________________________________________ 

Signature: _______________________________________________   Date: _____________________________________________ 

email: __________________________________________________   Telephone: ________________________________________ 

OCD Only 

Received by: ____________________________________________    Date: ____________________________________________ 

  Approved                  Approved with Attached Conditions of Approval             Denied     Deferral Approved 

Signature:          Date: _____________________________________________ 

Remediation Plan Checklist:  Each of the following items must be included in the plan. 

  Detailed description of proposed remediation technique 
  Scaled sitemap with GPS coordinates showing delineation points 
  Estimated volume of material to be remediated 
  Closure criteria is to Table 1 specifications subject to 19.15.29.12(C)(4) NMAC 
  Proposed schedule for remediation (note if remediation plan timeline is more than 90 days OCD approval is required) 

Deferral Requests Only:  Each of the following items must be confirmed as part of any request for deferral of remediation. 

  Contamination must be in areas immediately under or around production equipment where remediation could cause a major facility 
deconstruction. 

  Extents of contamination must be fully delineated. 

  Contamination does not cause an imminent risk to human health, the environment, or groundwater. 

NRM2020352997

Rajan Prasad Vice President

rajan.prasad@hppcinc.com (432) 557-5067

X

X
X

X
X

09/28/2020

Cristina Eads 09/28/2020

11/23/2020
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Environmental Site Remediation Work Plan 

General Information 

 NMOCD District:   District 1  Incident #      NRM2020352997 

Landowner:   New Mexico State Lands Office    

Client:   HPPC Inc   Site Location:       Lea 946 State – Flowline 

Date:   September 21, 2020  Project #:      20E-01925-001 

Client Contact:   Rajan Prasad  Phone #:      (432) 557-5067 

Vertex PM:   Natalie Gordon  Phone #:       (505) 506-0040 

 

Objective 

The objective of this environmental remediation work plan is to identify areas of exceedance for constituents of concern 

found during spill assessment and site characterization activities and propose appropriate remediation techniques to address 

the open release at Lea 946 State (hereafter referred to as “Lea Flowline”). This incident occurred on June 30, 2020, when a 

poly pipeline connected to the Lea 946 State #3 oil well ruptured. Approximately 3 barrels (bbls) of oil were released into 

pasture off-lease. The location and boundaries of this release are identified on Figure 1 (Attachment 1).  

 

Initial site research and characterization have been completed and a closure criteria determination worksheet is included in 

Attachment 2. Using a 2019 New Mexico Office of the State Engineer-identified well located approximately 0.5 miles from 

the release site, depth to groundwater is determined to be approximately 60 feet below ground surface (bgs). The release at 

Lea Flowline is not subject to the requirements of Paragraph (4) of Subsection C of 19.15.29.12 New Mexico Administrative 

Code (NMAC) and the closure criteria for the site are determined to be associated with the following constituent 

concentration limits as determined by depth to groundwater.  

 

Table 1. Closure Criteria for Soils Impacted by a Release  
Minimum depth below any point within the horizontal 

boundary of the release to groundwater less than 
10,000 mg/L TDS1 

Constituent Limit 

51 < 100 feet 

Chloride 10,000 mg/kg 

TPH2 
(GRO + DRO + MRO) 

2,500 mg/kg 

GRO + DRO 1,000 mg/kg 

BTEX3 50 mg/kg 

Benzene 10 mg/kg 
         1Total Dissolved Solids (TDS) 
          2Total petroleum hydrocarbons (TPH) = gasoline range organics (GRO) + diesel range organics (DRO) + motor oil range organics (MRO) 
          3Benzene, toluene, ethyl benzene and xylenes (BTEX) 

 

In addition to the Closure Criteria established in Table 1, further remediation will be required for the release in order to meet 

restoration and reclamation requirements associated with releases into undisturbed areas, as outlined in Paragraph (1) of 

Subsection D of 19.15.29.13 NMAC. This regulation requires a minimum of four feet of non-waste containing, 

uncontaminated, earthen material with chloride concentrations of less than 600 mg/kg, and levels of other contaminants 

that meet the most protective concentrations contained in 19.15.29.12 NMAC as shown in Table 2. 
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Environmental Site Remediation Work Plan 

Table 2. Reclamation Criteria for Soils Impacted by a Release  
Minimum depth below any point within the horizontal 

boundary of the release to groundwater less than 
10,000 mg/L TDS 

Constituent Limit 

<50 feet 

Chloride 600 mg/kg 

TPH 
(GRO + DRO + MRO) 

100 mg/kg 

BTEX 50 mg/kg 

Benzene 10 mg/kg 

Site Assessment/Characterization 
The Lea Flowline release characterization was completed on August 12, 2020. A total of 5 sample points were established 

across the release area (Attachment 1) and soil samples were collected from these locations at depths between the ground 

surface and 0.5 feet bgs. Initial characterization samples were field screened using an electrical conductivity (EC) meter to 

estimate the level of chloride in the soil and Petroflag to estimate the level of hydrocarbons. The results were then used to 

determine the horizontal extent of the release. The characterization soil samples were submitted to a laboratory for full 

analysis to support the in-field findings.  

Typically, the same field screening method is used to determine the vertical extent of the release; however, at Lea Flowline, 

there is a layer of rock refusal at approximately 0.5 feet bgs that prevented soil sampling at deeper depths. Based on field 

screening and laboratory data from soil samples collected at this rock layer, chloride and hydrocarbons appear to have 

penetrated up to the rock layer and remained there. Additional sampling of the caprock itself is advised to demonstrate that 

contaminants have not permeated past the layer of refusal, and will be done at the time of remediation fieldwork. 

The NM OCD requires full release delineation to the extent possible and has provided guidance specific to this situation, 

whereby remediation to the rock layer is required and full documentation should be conducted to demonstrate that 

everything possible was done to clean up contaminants. The NM OCD response regarding this remediation process is included 

as Attachment 3. 

Data from the field screening and laboratory analyses have been compared to the above noted reclamation criteria results 

to establish the appropriate level of remediation required. Complete characterization field screening and laboratory results 

are presented in Table 3 (Attachment 4) and exceedances are identified in the table as bold with a grey background.  

Proposed Remedial Activities 

Vertex proposes areas identified with contaminant concentrations approaching, or above, reclamation criteria be remediated 

through excavation and removal of contaminated soil with the use of mechanical equipment, followed by in-situ treatment 

of the top layer of caprock with a mixture of an hydrocarbon treatment product, such as Soil Rx, and the chloride treatment 

product, SA-1000. Please see Rx and SA-1000 in-situ treatment product information for details (Attachment 5).  

The proposed excavation will be guided by an onsite Vertex environmental technician, who will be conducting field screening 

during the excavation activities. Excavation depths will be to rock refusal, which is approximately 0.5 feet bgs, for the release 

area; approximately 45 cubic yards of contaminated soil are projected to be removed as part of the remediation. 

Contaminated soils should be removed from site immediately for disposal at an approved facility. 

Once the environmental technician confirms removal of contaminated soil such that sidewalls are below reclamation criteria 

as shown in Table 2, the exposed caprock will be sampled to depths of 1 to 1.5 feet using a rotary drill or other equipment, 

to verify that no liquids have permeated the rock. If the rock samples show that no contaminants have penetrated the 
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caprock, these samples may be used as confirmatory base samples. If the rock samples show that contaminants have 

penetrated the caprock, the rock will be excavated and/or treated with Soil Rx and/or SA-1000 prior to commencing 

confirmatory sampling. 

Confirmatory Sampling

Five-point composite confirmatory samples will be collected from the base and sidewalls of the excavation in accordance 

with the sampling plan detailed in Attachment 6. The sampling plan is based on a non-parametric statistical sampling design, 

using the methods developed by Hahn and Meeker (1991), and was developed through the Visual Sample Plan (VSP) program. 

Sampling using VSP meets the Environmental Protection Agency’s data quality assessment standards (DQAs) for composite 

sampling. This type of sampling approach is a variance from the alternative 200 square foot rule as described in Subparagraph 

(c) of Paragraph (1) of Subsection D of 19.15.29.12 NMAC. Please let this workplan serve as a formal variance request to the

above-mentioned sampling method per the variance process outlined in Subsection A of 19.15.29.14 NMAC.

The need for a variance to the 200 square foot sampling method is based on the presence of a solid caprock existing just 0.5 

feet below ground surface. Currently, the caprock acts as a protective barrier, preventing contaminants from filtering into 

the soil toward the water table. Obtaining valid confirmatory samples from this caprock is not only a difficult process, it is 

likely to weaken the caprock and create multiple pathways through the rock’s protective, solid surface to the soil beneath.  

Using the VSP program to design a statistical sampling plan allows for a sampling approach that provides high statistical 

confidence in proving that no contaminants of concern, above the closure and remediation requirements shown in Tables 1 

and 2, remain in the release area. Statistically, the high level of confidence obtained by following the VSP sampling method 

in Attachment 6 is not significantly increased by collecting additional samples. For each additional sample collected over the 

VSP-recommended number, the incremental increase in confidence gets smaller but the risk of future contamination 

increases. Once the caprock is breached, contaminants from potential future releases may leak into the soils beneath the 

caprock. Having the protective nature of the caprock compromised with multiple holes could result in more widespread 

contamination during future release incidents. Subsequently, future remediation efforts would be incredibly destructive in 

having to remove the caprock partially or entirely to reach those contaminated soils, and would alter the landscape 

permanently and irreparably. Allowing use of the proposed sampling plan would allow for complete confirmatory sampling 

while providing better protection to the environment than would sampling every 200 square feet.   

Regardless of the sampling method chosen, all confirmatory samples will be placed into laboratory-provided containers, 

preserved on ice and submitted to a National Environmental Laboratory Accreditation Program-approved laboratory for 

chemical analysis. Laboratory analyses will include Method 300.0 for chlorides, Method 8021B for volatile organics, including 

benzene and BTEX, and EPA Method 8015 for TPH, including MRO, DRO and GRO. 

A GeoExplorer 7000 Series Trimble global positioning system (GPS) unit, or equivalent, will be used to map the approximate 

center of each of the five-point composite samples.  

Post-Remediation

If not required prior to confirmatory sampling, following completion of confirmatory sampling, the surface of the caprock will 

be treated with Soil Rx to remediate any contamination remaining on the surface of the caprock, and to meet the 

requirements of NM OCD as outlined in their guidance email (Attachment 3). 

Excavations will be backfilled with clean soil sourced locally and contoured to achieve erosion control, long-term stability and 

preservation of surface water flow patterns as outlined in Subsection A of 19.15.29.13 NMAC. Because the native soil at Lea 
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Flowline is not currently four feet deep, the depth of clean soil meeting Table 2 criteria will likely be limited to no more than 

six inches, as required to reconstruct existing grade. 

Timeline for Completion 

Remediation activities, as outlined in this workplan, are projected to be completed within 120 days of NM OCD notice 

of approval of the workplan and alternate sampling plan. 

If there are any questions regarding this report, please contact Natalie Gordon at 505-506-0040. 

Sincerely, 

Natalie Gordon 

PROJECT MANAGER 

Attachments 
Attachment 1: Figure 1 – Release Area and Field Screen Sample Points  

Attachment 2: Closure Criteria Determination Worksheet and Documentation 

Attachment 3: NM COD Guidance on Remediation of Soils on Solid Rock 

Attachment 4: Table 3 – Release Characterization Sampling – Field Screen and Laboratory Data 

Attachment 5: SA-1000 and Soil Rx Treatment Product Information 

Attachment 6: Sampling to Compute a Nonparametric One-Sided Upper Tolerance Limit to Test that a Large Portion of a 

        Room Surface Does Not Contain Contamination 



ATTACHMENT 1
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Note:  Background image from ESRI, 2019.Geospatial data presented in this figure may be derived from external sources and Vertex does not assume any liability for
inaccuracies. This figure is intended for reference use only and is  not certified for legal, survey, or engineering purposes.
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FIGURE:

1±NAD 1983 UTM Zone 13N
Date: Aug 17/20

Initial Characterization Sampling and Site Schematic 
Lea 946 State FlowlineMap Center:

Lat/Long: 32.780278, -103.434218 

HPPC Inc.
0     10 20 Feet
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X:  32.778542 Y:  -103.436796
Value Unit

1 Depth to Groundwater 60 feet

2
Within 300 feet of any continuously flowing 
watercourse or any other significant watercourse

270,705 feet

3
Within 200 feet of any lakebed, sinkhole or playa lake 
(measured from the ordinary high-water mark)

22,651 feet

4
Within 300 feet from an occupied residence, school, 
hospital, institution or church

2,904 feet

i) Within 500 feet of a spring or a private, domestic 
fresh water well used by less than five households for 
domestic or stock watering purposes, or

1,478 feet

ii) Within 1000 feet of any fresh water well or spring 1,478 feet

6

Within incorporated municipal boundaries or within a 
defined municipal fresh water field covered under a 
municipal ordinance adopted pursuant to Section 3-27-
3 NMSA 1978 as amended, unless the municipality 
specifically approves

No (Y/N)

7 Within 300 feet of a wetland 1,900 feet
8 Within the area overlying a subsurface mine No (Y/N)

9 Within an unstable area (Karst Map) Low

Critical
High

Medium
Low

10 Within a 100-year Floodplain Undetermined year

NMAC 19.15.29.12 E (Table 1) Closure Criteria 51-100'
<50'

51-100'
>100'

5

Site Specific Conditions
Spill Coordinates:    
Site Name:   Lea 946 State
Closure Criteria Worksheet



Lea 946 State Tank Overflow - Nearest OSE Wells



8/10/2020 nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=10294&suffix=

nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=10294&suffix= 1/1

New Mexico Office of the State Engineer
Point of Diversion Summary

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest) (NAD83 UTM in meters)

Well Tag POD Number Q64 Q16 Q4 Sec Tws Rng X Y
L   10294          2 4 03 18S 35E 646209 3627419*

x

Driller License: 1235 Driller Company: J & K DRILLING COMPANY                            

Driller Name: EARL ELLISON                                      

Drill Start Date: 11/01/1992 Drill Finish Date: 11/02/1992 Plug Date:

Log File Date: 11/18/1992 PCW Rcv Date: Source: Shallow

Pump Type: Pipe Discharge Size: Estimated Yield: 122 GPM

Casing Size: 6.00 Depth Well: 90 feet Depth Water: 61 feet

x

Water Bearing Stratifications: Top Bottom Description

60 65 Other/Unknown
65 85 Other/Unknown
85 90 Other/Unknown

x

*UTM location was derived from PLSS - see Help

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied,
concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

8/10/20 2:30 PM POINT OF DIVERSION SUMMARY

 

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=646209.0&north=3627419.0


8/21/2020 nmwrrs.ose.state.nm.us/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=10404&suffix=

nmwrrs.ose.state.nm.us/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=10404&suffix= 1/1

New Mexico Office of the State Engineer
Point of Diversion Summary

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest) (NAD83 UTM in meters)

Well Tag POD Number Q64 Q16 Q4 Sec Tws Rng X Y
L   10404          4 4 4 34 17S 35E 646283 3628523*

x

Driller License: 1292 Driller Company: BENTLE WATER WELL SERVICE                        

Driller Name: BENTLE, BILLY L.                                  

Drill Start Date: 07/21/1994 Drill Finish Date: 07/24/1994 Plug Date:

Log File Date: 08/09/1994 PCW Rcv Date: Source: Shallow

Pump Type: Pipe Discharge Size: Estimated Yield:

Casing Size: 5.00 Depth Well: 115 feet Depth Water: 115 feet

x

Casing Perforations: Top Bottom

95 115
x

*UTM location was derived from PLSS - see Help

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied,
concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

8/21/20 9:09 PM POINT OF DIVERSION SUMMARY

 

http://nmwrrs.ose.state.nm.us/PodMap.jsp?east=646283.0&north=3628523.0


8/21/2020 nmwrrs.ose.state.nm.us/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14712&suffix=POD1

nmwrrs.ose.state.nm.us/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14712&suffix=POD1 1/1

New Mexico Office of the State Engineer
Point of Diversion Summary

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest) (NAD83 UTM in meters)

Well Tag POD Number Q64 Q16 Q4 Sec Tws Rng X Y
222AB L   14712 POD1      1 3 2 02 18S 35E 647299 3627869
x

Driller License: 1044 Driller Company: EADES WELL DRILLING & PUMP SERVICE                

Driller Name: EADES, ALANESL.G. HAYDENAS                    

Drill Start Date: 07/18/2019 Drill Finish Date: 07/18/2019 Plug Date:

Log File Date: 08/02/2019 PCW Rcv Date: Source: Artesian

Pump Type: Pipe Discharge Size: Estimated Yield: 24 GPM

Casing Size: 5.00 Depth Well: 190 feet Depth Water: 60 feet

x

Water Bearing Stratifications: Top Bottom Description

60 130 Sandstone/Gravel/Conglomerate
130 190 Sandstone/Gravel/Conglomerate

x

Casing Perforations: Top Bottom

150 190
x

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied,
concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

8/21/20 9:07 PM POINT OF DIVERSION SUMMARY

 

http://nmwrrs.ose.state.nm.us/PodMap.jsp?east=647298.6&north=3627869.1
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Natalie Gordon

From: Dhugal Hanton <vertexresourcegroupusa@gmail.com>
Sent: Tuesday, May 12, 2020 4:30 PM
To: Natalie Gordon
Subject: Fwd: [EXT] Release characterization/delineation question

---------- Forwarded message --------- 
From: Hamlet, Robert, EMNRD <Robert.Hamlet@state.nm.us> 
Date: Tue, May 12, 2020 at 4:11 PM 
Subject: RE: [EXT] Release characterization/delineation question 
To: Dhugal Hanton <vertexresourcegroupusa@gmail.com>, Venegas, Victoria, EMNRD <Victoria.Venegas@state.nm.us>, 
Bratcher, Mike, EMNRD <mike.bratcher@state.nm.us>, rmann@slo.state.nm.us <rmann@slo.state.nm.us> 

Dhugal, 

Rock Refusal (Remediation Process) 

If rock refusal interferes with the remediation process, use a back-hoe/track-hoe to remove the rock.  If the rock is 
immovable and target depth cannot be reached, use a hydrovac to clean the contaminated soil off of the rock surface 
and outline specific locations and steps taken on the Closure Report. 

The OCD likes to see samples taken from the rock to see if the liquids have permeated the rock.  This might consist of a 
12-18” hole drilled with a rotary drill.  If the drill sample doesn’t show contaminants, spray the rock with Microblaze or 
other surfactants that will digest the organics ( Get Approval by State/Federal Agency).  At that point you’ve shown the 
OCD that you’ve done everything possible to clean up the contaminants. 

Hopefully this helps. 

Robert J Hamlet 

State of New Mexico 

Energy, Minerals, and Natural Resources 

Oil Conservation Division 
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811 S. First St., Artesia NM 88210 

(575) 748-1283 

Robert.Hamlet@state.nm.us 

  

  

  

From: Dhugal Hanton <vertexresourcegroupusa@gmail.com>  
Sent: Tuesday, May 12, 2020 2:27 PM 
To: Venegas, Victoria, EMNRD <Victoria.Venegas@state.nm.us>; Hamlet, Robert, EMNRD 
<Robert.Hamlet@state.nm.us>; Bratcher, Mike, EMNRD <mike.bratcher@state.nm.us>; rmann@slo.state.nm.us 
Subject: [EXT] Release characterization/delineation question 

  

Hello District 2 and SLO reps, 

  

I have a question regarding delineating a release vertically. When we try to vertically delineate a produced water release 
and hit a solid hardpan/refusal at approximately 1-2 feet below ground surface, are we supposed to try to drill or break 
through that rock layer? The soil collected and field screened/analyzed from immediately atop the refusal layer still 
shows chloride levels of greater than 10,000 mg/Kg so within closure criteria for the area, but NOT within reclamation 
standards of 600 mg/Kg for the off-pad portion. 

  

Breaking through the solid layer opens a conduit for contamination to move deeper into the soil so it seems like a less-
than-great idea. However, fully delineating the release is a necessity. 

  

Please advise the OCD preferred method for handling this type of situation. 

  

Thank you, 

Natalie 

  

Natalie Gordon 
Project Manager 
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Vertex Resource Group Ltd. 
213 S. Mesa Street 
Carlsbad, NM  88220 
 
P 575.725.5001 ext 709 
C 505.506.0040 
F 
 
www.vertex.ca 
 
Confidentiality Notice: This message and any attachments are solely for the intended recipient and may contain confidential or privileged 
information. If you are not the intended recipient, any disclosure, copying, use, or distribution of the information included in this message 
and any attachment is prohibited. If you have received this communication in error, please notify us by reply email and immediately and 
permanently delete this message and any attachments. Thank you.  

  



ATTACHMENT 4



Client Name: HPPC, Inc
Site Name:  Lea 946 State #2 - Flowline
NM OCD Tracking #: NRM2020352997
Project #: 20E-01925-001
Lab Report: 2008836
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SS20-01 0 August 12, 2020 - 159 <0 - - - - - - - -
SS20-02 0 August 12, 2020 - 40 <0 <0.023 <0.210 <4.7 11 <46 11 11 <60
SS20-03 0 August 12, 2020 - 117 <0 - - - - - - - -
SS20-04 0 August 12, 2020 - 48 <0 <0.024 <0.215 <4.8 <9.4 <47 <14.2 <61.2 <60

0 August 12, 2020 - - - <0.120 <1.090 28 57,000 51,000 57,028 108,028 980
0.5 August 12, 2020 - - - <0.120 2.930 240 16,000 10,000 16,240 26,240 630

Bold and shaded indicates exceedance outside of NM OCD Closure Criteria

Table 3. Release Characterization Sampling - Depth to Groundwater 51 < 100 feet
Sample Description Petroleum Hydrocarbons

Inorganic

Sample ID Depth (ft) Sample Date 
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Product Overview  
Soil Rx utilizes a new approach to solving soil and water hydrocarbon contamination problems. 
Specifically formulated for safe, effective and environmentally friendly applications, Soil Rx 
utilizes a blend of Polyelectrolyte Enhanced Bio-Polymers, highly concentrated live, 
hydrocarbon-oxidizing bacteria, and a readily biodegradable natural amino acid complex 
consisting of a nutrient-rich extract with a broad-spectrum package of identifiable amino acids 
and other proteins. This triple action product works together synergistically to degrade 
hydrocarbons with minimal use of equipment, labor and cost. Soil Rx is a low-cost liquid, making 
it an easy-to-use, cost effective means to eliminate hydrocarbon contamination problems within 
various types of industry. Soil Rx is an excellent product to remediate hydrocarbons in soil and 
water. It is effective on gasoline, jet fuels, diesel fuels, grease, tar, motor oils, crude oils, organic 
solvents, etc.  

Soil RX “The 
Hydrocarbon Solution”

I N D U S T R I E S



Application Methods  

Soil Rx is a liquid concentrate that must be diluted prior to use. Soil Rx can be sprayed after 
dilution using standard spray application equipment including but not limited to hand sprayers, 
mechanical sprayers, water trucks, fire or emergency response equipment, pressure washers, 
aerial spray equipment, soil injection, well injection, wastewater injection, etc.  

Soils Applications: Mix and saturate diluted mixture with contaminated soils thoroughly for 
maximum performance. For shallow/surface contamination, drench affected areas with enough 
dilution to fully saturate the soil using normal spray equipment or water trucks. For general 
contamination less than two feet, contaminated soil may require tilling or excavation to properly 
mix concentrate/water dilution into soils. For deeper contamination greater than two feet, 
product application can be applied through boring-n-pour method, soil injection, or on-site soil 
land farming and/or bio-piling. 

Water Applications: For contaminated water such as marshes, shore- lines and open water with 
floating hydrocarbons, apply dilution directly to the contaminated areas using appropriate spray 
equipment or water cannons. For wastewater systems, contact Tidwell Industries directly for 
appropriate treatment methods.  

Application Rates 

Soil Rx must be diluted using 1 part concentrate to 10 parts clean water prior to use. Product can 
be diluted up to 100 parts water as directed for specific applications. Application rates are 
determined by level of contamination, area of application, and speed required for cleanup. 
Specific application rates are determined prior to sale by the manufacturer and/or distributor.  

Soil: Standard application rate for contaminated soil is one gallon (5 liters) 10:1 diluted product 
per cubic yard (meter) of soil. 

Water: Normal application rate for water applications is three gallons (12 liters) 10:1 diluted 
product per 1000 sq. feet (93 sq. meters) of contaminated surface area. Wastewater systems will 
receive application rates between 5 and 100 PPM of the average GPD or system volume. 



Technical Information  

Soil Rx contains naturally occurring, single-celled, hydrocarbon-oxidizing microorganisms; a 
biodegradable natural amino acid complex consisting of a nutrient-rich extract with a broad-
spectrum package of identifiable amino acids, coenzymes, and other proteins in a blend of 
organic bio-polymers.  

Product Effectiveness: The effectiveness and “speed” of this product is determined by several 
factors.  

In general, these factors are:  

Temperature: Optimum performance temperatures range from 40°F (5°C) to 98°F (36°C).  

pH: Maximum performance range is 5 – 9, acceptable range is 4 – 10.  

Soil Moisture: Optimum soil moisture is 15% to 20% moisture content.  

Remediation Speed: Factors that influence speed of process include type, level, depth, and 
age of contaminants as well as method of applications, regulatory standards, and urgency. 

Performance Tips: Various strategies may be used to maximize performance like application 
rate & frequency, the addition of aeration, and method of application. 

Shelf Life: Properly stored unopened containers have a shelf life of 2 years, 1 year after opening.  

Benefits 

Cost Effective In-Situ Method 

No Dig-N-Dump Costs for Contaminated Soils “Green” Remediation Technology 

Significant Labor & Application Cost Savings 

Can be Used Through Multiple Application Methods 

For more information, contact us at: 

www.tidwellind.com • (361) 200-0012 • Tidwell Industries • steve@tidwellind.com 
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Grid cell sampling for achieving high confidence of discovering unacceptable grid cells if they exist

Summary
This report summarizes the sampling design developed by VSP based on inputs provided by the VSP user.

The hypergeometric model used in this design requires that each sample result be categorized as a binary outcome, such 
as 1) the presence or absence of a particular quality, 2) a sample result being acceptable or unacceptable as defined by 
an action level threshold, 3) contamination being detected or not detected, etc.  This statistical model presented here is an 
alternative interpretation of the same hypergeometric model used in Compliance Sampling (Schilling and Neubauer 2009) 
and Accept on zero attribute compliance sampling (AOZ-ACS) (Squeglia, 1994; Bowen and Bennett, 1988).  Instead of 
using a test of hypothesis as the basis for the sampling design, the discovery sampling model consists of calculating the 
probability that at least one of the grid cells in the random sample will be unacceptable, if the percentage of the population 
that is unacceptable is at least P x 100%.

The following table summarizes the sampling design.   Figures that show the grid cell placement are also provided below.

SUMMARY OF SAMPLING DESIGN

Primary Objective of Design Achieve high certainty unacceptable
grid cells will be detected if they are present

Type of Sampling Design Square grid cells

Formula for calculating the achieved
confidence level

Hypergeometric model with Jaech
approximation (described below)

Number of selected sample areas 1

Sampling surface area 2522.03 ft2

Grid cell side length 1 feet

Sample placement method Random grid cell sampling

Possible number of grid cells a 2522

Actual possible number of grid cells on map b 2522

Desired minimum percentage of sampling area
that is acceptable

85%

Achieved confidence that unacceptable grid
cells will be detected.

72.9%

Number of sampled grid cellsc 8

Actual number of grid cells on map marked
for sampling d

8

Area to be sampled
(Area under the grid cells)

8.00 ft2

Total cost of sampling e $TBD

a This is the total number of grid cells (N) used to calculate how many grid cells must be sampled (n).
b The actual possible number of grid cells on the map may differ from the number used in calculations due to 1) rounding 
effects of room surface areas, 2) manually entering the number of grid cells, or 3) selecting or unselecting sample areas.
c This is the number of grid cells to be sampled as determined by the VSP user (n)
d The actual number of grid cells to be sampled on the map may differ from the calculated number (n) due to 1) rounding 
effects of room surface areas, or 2) selecting or unselecting sample areas.
e See the Cost of Sampling section for an explanation of the costs presented here.



Grid Unit Placement

Primary Sampling Objective
The primary objective of the sampling design in this decision area is to discover, with high probability, the presence of 
unacceptable grid cells if they exist.

Selected Sampling Approach
The sampling approach was grid cell sampling using a compliance sampling method based on the hypergeometric 
distribution.  The population size is determined by dividing the decision area surfaces into non-overlapping, equal-size grid 
cells of specified size that correspond to the sampling methodology, i.e., 1 feet x 1 feet. It also requires that each sample 
result be categorized as a binary outcome, such as 1) the presence or absence of a particular quality, 2) a sample result 
being acceptable or unacceptable as defined by an action level threshold, 3) contamination being detected or not detected, 
etc. 

The size of the grid cell should correspond to the "footprint" of the sampling methodology (e.g. the area sampled by a 
swab, wipe, or vacuum).  If more than one sampling methodology is to be employed in a decision area, the size of the grid 
cell should be chosen to match the sampling methodology with the smallest sampling area.  Samples taken using 
methodologies that cover larger areas should be located in a consistent fashion, i.e. the sample is centered on the smaller 
grid cell, or the upper-left corners of the larger sample is aligned with the upper-left corner of the assigned grid cell, etc.  
While this approach to multiple sampling methodologies is conservative, it ensures that the desired confidence level is 
preserved. 

VSP offers options to determine the locations at which measurements are made or samples are collected and 
subsequently measured.  For this design, random grid cell sampling was chosen. Locating the grid cells randomly provides 
data that are separated by varying distances, providing good information about the spatial structure of the potential 
contamination. Knowledge of the spatial structure is useful for geostatistical analysis. However, it may not ensure that all 
portions of the site are equally represented.

Decision Rule
If 8 of the 2522 grid cells are selected using random sampling, you will be 72.875% confident that if  at least 15% of the 
grid cells in the decision area are unacceptable, you will discover at least one unacceptable grid cell.

In addition, if all 8 grid cells are identified as acceptable, then you will be 72.875% confident that at least 85% of the grid 
cells in the decision area are acceptable.



P The smallest hypothetical fraction of
unacceptable grid cells that we wish to discover

0.15

V The smallest hypothetical (and possibly
fractional) number of unacceptable grid
cells that we wish to discover,defined as V=PN

378.3

P The smallest whole number of hypothetical
unacceptable grid cells, defined as V=ceiling(PN)

379

n Number of randomly selected grid cells
that will be measured or inspected

8

Outputs

C Achieved confidence that at least one unacceptable
grid cell will be sampled, given that at least P x 100%
of the sample area is unacceptable

0.72875

Calculating the Confidence
The method discussed here is an alternative interpretation of the same hypergeometric model used in Compliance 
Sampling (Schilling and Neubauer 2009) and Accept on zero attribute compliance sampling (AOZ-ACS) (Squeglia, 1994; 
Bowen and Bennett, 1988).  Instead of using a test of hypothesis as the basis for the sampling design, the discovery 
sampling model consists of calculating the probability that at least one of the grid cells in the random sample will be 
unacceptable, if the percentage of the population that is unacceptable is at least Px100%.

The achieved confidence is given by:

where

is the gamma function.

Interpreting Sample Results
If no unacceptable grid cells are observed in the sample, then we may also conclude with Cx100% confidence that at least 
(1-P)x100% of the grid cells in the decision area are acceptable. 

Assumptions that Underlie Compliance Sampling
1. The size of the grid cell has been determined to be appropriate for the measurement (inspection) method to be

performed.  For example, an appropriate grid cell size might be a 10cm by 10cm surface area.
2. The total number of grid cells in the decision area, N, is known.
3. All N grid cells are the same size.
4. n of the N grid cells are selected using random sampling.
5. The n selected grid cells are representative of the total population of N grid cells.
6. Each of the n grid cells are measured or inspected using an approved method.
7. Each sample is correctly classified as being acceptable or unacceptable (no false positives or false negatives).

Cost of Sampling
The total cost of the completed sampling program depends on several cost inputs, some of which are fixed, and others 
that are based on the number of sample areas and grid cells.  Based on the numbers of grid cells determined above, the 
estimated total cost of sampling this site is $1,108.00.  Note:  these costs are for the sampling effort only, and do not 
include any cleanup or follow-up investigations.  The following table summarizes the inputs and resulting cost estimates.

Table of Inputs and Outputs
Symbol Description Value

Inputs

N Total number of grid cells 2522



Total cost $1,108.00
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This report was automatically produced* by Visual Sample Plan (VSP) software version 7.12a.

This design was last modified 9/22/2020 12:22:29 PM.

Software and documentation available at http://vsp.pnnl.gov 

Software copyright (c) 2020 Battelle Memorial Institute.  All rights reserved.

* - The report contents may have been modified or reformatted by end-user of software.

COST INFORMATION

Cost Details Cost / Unit Units Total

Collection costs $1.00 / grid unit 8 grid units $8.00

Setup costs $100.00 / area 1 areas $100.00

Fixed planning and validation costs $1,000.00


