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ABSTRACT 

Objective 

The Energy & Environmental Research Center (EERC), along with internationally recognized experts 

Kerry Sublette (Sublette Consulting, Inc.) and Ken Carlson (Habitat, Management, Inc.), proposes a 

research project with the goal of selecting, applying, and validating the best techniques for remediating 

salt and any other contamination from the soil surrounding legacy (1951–1984) waste pits in north-central 

North Dakota reclaimed by trenching. Prior to 1982, North Dakota permitted storage of high-salinity 

produced water resulting from oil production in evaporation ponds. The remaining soil salinity and 

subsequent diffusion transport left many scarred acres of land across hundreds of pit sites. This pilot 

project will demonstrate successful approaches to remediate these brine pit sites and will provide a 

blueprint for additional repeated reclamation activities by state and/or industry entities. 

Expected Results 

The results of the proposed work will demonstrate current best practices and possible improved/advanced 

practices to remediate these saline-affected sites and will validate cost estimates for such remediation 

efforts. It is anticipated that this demonstration will provide a blueprint for remediation of other legacy 

brine pit sites in Renville and Bottineau Counties. The affected soils will be remediated and made 

conducive to native seed germination, restoring the site to fertile condition. 

Duration 

The duration of the proposed project will be 22 months (September 1, 2015, to June 30, 2017), which 

includes one growing season, as specified in HB1358 Section 9. 

Total Project Cost 

The total cost of the project is $500,000. The amount requested from the Oil and Gas Research Council 

(OGRC) is $500,000. Complementary resources of approximately $200,000 have been made available via 

existing funding through the Bakken Production Optimization Program, cofunded by the North Dakota 

Industrial Commission (NDIC) and its industry members. This linkage stems from preexisting parallel 

efforts within the Bakken Production Optimization Program (BPOP). BPOP has been working toward 

remediation demonstrations during the past year in close cooperation with its industry sponsors. 

Participants 

Proposed participants include the EERC; the NDIC Oil and Gas Research Program (OGRP); Sublette 

Consulting, Inc.; Habitat Management, Inc.; and Mr. Daryl Anderson, affected landowner. Additional 

financial and technical input from members of the Bakken Production Optimization Program will be 

utilized to leverage the demonstration effort.  
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PROJECT DESCRIPTION 

The Energy & Environmental Research Center (EERC) and its partners Sublette Consulting, Inc., and 

Habitat Management, Inc., propose to develop a pilot project and perform a demonstration with the goal of 

providing a framework for addressing and remediating brine impacts from legacy waste pit activities 

operated from 1951 through 1984. 

 The proposed activities will be performed at an existing legacy brine-impacted site in Bottineau 

County and will compare and contrast the efficacy of “best available conventional practices” against 

“common practices,” as well as demonstrate the potential for a novel brine remediation technology. 

The proposed demonstration site is unique in the sense that the brine-impacted soils are separated by an 

access road and well location, creating two distinct impacted areas approximately equal in size 

(approximately 1.5 acres each) and a third smaller area (approximately 0.5 acres) which is separated from 

the other two impacted areas by a reclaimed road. This separation enables the application of different 

remediation activities in a “test plot” approach. 

 The EERC intends to couple the efforts mandated by HB1358 with its existing spill remediation and 

land reclamation work under way within the Bakken Production Optimization Program, thereby leveraging 

the potential of both efforts to magnify the impact of results achieved from this legacy brine pit remediation 

demonstration. 

Goals and Objectives: The primary goals of the proposed project are to a) apply a best practice, a 

common practice, and a novel remediation approach to a representative field site with distinct and 

separated areas to facilitate direct comparison of alternatives and b) validate each approach for efficacy 

and cost. Specific objectives supporting these goals include initial site characterization to determine areal 

and vertical extent of brine contamination; site remediation support system design (drain tile, sumps, 

wells, irrigation, deep hydraulic delivery); site preparation; extensive site irrigation at the best practice 

site area and hydraulic delivery of amendments at the novel technique site area; and periodic, regular soil 

sampling until threshold levels are met. 
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Methodology: All work will be conducted as outlined in the proposed Scope of Work and, if necessary, 

with clarifications and modifications directed by the Oil and Gas Research Council (OGRC). 

1. Safety Plan and Risk Assessment. A site-specific project safety plan, a general health and safety 

plan, a hazard communication program, and a complete project risk assessment will be developed 

immediately after contract award. 

2. Study Site Selection. A suitable study site (Study Sites N, S, and SW, collectively, as shown in 

Figure 1) that represents a typical legacy waste pit that has been previously reclaimed using a variety of soil 

mitigation and revegetation techniques and requires additional mitigation has been selected. The site’s use 

has been negotiated prior to submittal of this proposal. The site is an oil production facility located in the 

Wiley Field area in Bottineau County, near the town of Renville. The Bull B1R Tank Battery is located in 

the eastern half of the southwest quarter of Section 23, Township 161 North, Range 82 West. 

Approximately 3.5 acres are impacted by produced brine water, distributed among three distinct areas. A 

letter of commitment for the study site can be found in Appendix B. 

3. Preliminary Document Review and Site Assessment. A preliminary assessment of past 

reclamation plans, reports, and activities for each of the selected study site areas will be completed. Well 

pad site maps with aerial images, topography, Natural Resources Conservation Service (NRCS) soil 

surveys, and initial and current brine impact areas will be developed. The preliminary assessment will 

 
 

Figure 1. Selected study site – Bull B1. 
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involve an initial site reconnaissance visit to examine the current well pads and operating facilities and 

become familiar with the details of the project area, such as surface water impacts, vegetation establishment, 

surface soil conditions, erosion, and topographic relief. An EM (electromagnetic) survey will be conducted 

on-site in August 2015 to determine the electrical conductivity (EC) concentrations of the near-surface soils. 

4. Baseline Sampling Plan. Current aerial photography, site maps, and EM survey maps along with the 

site inspection notes will be compiled and reviewed to develop a baseline monitoring plan for the selected 

site in 2015. Because of the critical time constraints to get the site mitigated and revegetated by October 

2015, the baseline monitoring plan will be developed by mid-September 2015. 

5. Baseline Site Characterization.  Baseline site characterization will be conducted to effectively 

determine the baseline conditions of the soil, vegetation, and other site parameters resulting from previous 

site mitigation and revegetation activities. An EM survey will be conducted, vegetation sampling of existing 

cover will be conducted, soil sampling will be completed, and irrigation water will be sampled and analyzed. 

6. Soil Mitigation Plan. This demonstration project will prescribe that one area be treated using BACT 

(best available conventional technology) for brine remediation, a second area be treated using common 

industry practices, and a third area be treated using a novel method of hydraulic delivery remediation 

amendments to the subsurface. The baseline soil coring data and the EM survey will be analyzed to 

determine the mitigation methods and amendment rates for each site area. A French drain gallery and 

irrigation system will be designed. The soil mitigation plan will account for the fact that previous mitigation 

attempts have been tried and failed to produce successful results. 

7. Execution of Soil Mitigation Plan 

a. BACT at Site Area N. Best practice for remediation of brine-impacted soil optimizes each aspect of the 

remediation protocol. Therefore, best practice as demonstrated in this project will include the following:  

1) amendments of a calcium source with high surface area (such as gypsum flour) and a source of readily 

biodegradable organic matter, 2) deep ripping and tilling to incorporate amendments to maximum depth 

achievable with commonly available field equipment, 3) installation of a tile drainage system and sump to 

collect salty leachate for disposal, 4) installation of an irrigation system to supply necessary freshwater, and 
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5) placement of a thick mulch cover to maximize infiltration of irrigation water and rainfall. This practice 

will be applied to the north test area. 

b. Novel Hydraulic Delivery Remediation Amendments at Site Area SW. The southwest test area 

will be treated in a similar way, with the exception of the use of a novel hydraulic delivery method for 

injection of remediation amendments. This method will allow the amendments (a calcium source and an 

injectable organic matter) to be injected at a desired rate to an injection depth determined by the depth of 

contamination, the depth of any low permeability zones, and salinity and sodicity profiles. This means of 

delivery of amendments will have the added benefits of 1) deeply fracturing the soil profile increasing 

permeability (and, therefore, rates of migration of salty leachate) and 2) deeply injecting large quantities of 

freshwater during application of the amendments. It is anticipated that the net result will be greater rates of 

salt removal from the site and higher reaction rates in the soil to displace sodium from clays, reducing 

sodicity and rebuilding soil structure. Therefore, it is anticipated that the site will more rapidly be prepared 

for revegetation.  

 Hydraulic injection of remediation amendments is labor-intensive and may be cost-prohibitive for 

most brine-impacted sites but may be ideal for sites that are difficult to access, such as sites with steep 

slopes or for sites where mobilization and collection of brine components is very time sensitive because of a 

threat to environmental receptors. 

c. Control or Common Practice Site S. The results of implementation of the best practice protocol and 

the more novel hydraulic amendment delivery system described above will be compared to common 

practice. In the experience of the principal investigators, common practice typically consists of a) limited 

shallow cultivation of soil; b) shallow incorporation of remediation amendments, typically mine-quality 

(low surface area) gypsum; c) little or no irrigation; d) no subsurface drains; and e) no fencing for livestock 

to prevent soil compaction. This is basically the protocol employed in previous remediation attempts at this 

site in 2007. This general treatment approach will be repeated but will include much more extensive site 

characterization and subsequent site monitoring, allowing demonstration of the behavior of brine 
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components in the soil in common practice as compared to the two more science-based approaches outlined 

above. 

8. Site Monitoring and Management. Irrigation will be initiated on-site in early May 2016. Weekly 

inspections of the irrigation system for coverage and leaks will be conducted. The site will also be inspected 

for erosion and the presence of noxious weed infestations. Vegetation and soil monitoring will be conducted 

in June and September 2016.  

9. Best Available Remediation Methods Report (final report). Following the conclusion of the 

proposed field work, a final project report will document the results of field tests and compare outcomes of 

application of best available conventional remediation methods to the novel amendment and common 

practice application methods described above. These results will also be compared to case studies of 

applications of basic brine remediation principles as applied by various producers in North Dakota to the 

extent that adequate data can obtained. Following the report submittal, the EERC will be available to brief 

state entities as needed through the end of the 2017 Legislative Session. 

Anticipated Results: Quantitative assessment of each of three approaches will clearly demonstrate best 

practices for other similar legacy brine pit spill sites. This activity will result in a nearly complete return to 

foliage cover of the previously contaminated site. Although several additional years will be required for 

foliage to normalize to match surrounding natural plant biota, testing of the soils will prove that the soils are 

capable of supporting normal, natural, native plant growth indistinguishable from surrounding biota. This 

return to productive land utilization will yield public relations benefits to the state and industry partners 

involved in the project, possibly leading to a decrease in overall landowner fatigue with industry. The 

project will yield valuable insights to guide state regulators in protecting North Dakota lands. 

Facilities, Resources, and Techniques to Be Used: The EERC possesses a number of laboratory 

facilities that may be employed at will by individual tasks within this project. The Applied Geology 

Laboratory conducts geomechanical, petrographic, geochemical, and customized core sample-related 

experiments designed to solve targeted problems in the oil and gas industry. The Natural Materials 

Analytical Research Laboratory includes x-ray diffraction, x-ray fluorescence, and scanning electron 
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microscopy systems. The Analytical Research Laboratory conducts wet-chemistry and advanced trace 

element analyses. The Water and Wastewater Treatability Laboratory offers bench- and pilot-scale testing 

and evaluation of a variety of processes for the treatment of wastewaters, contaminated groundwaters, and 

soils. The EERC’s experienced staff encompasses the geology, chemistry, physics, and engineering 

disciplines. These laboratories have decades of experience and have been instrumental in conducting a 

broad range of wastewater cleanup, soil remediation, and Bakken research activities. Highly competent 

out-of-state soil laboratories will also be utilized. 

Environmental and Economic Impacts While Project Is under Way: The project will likely 

exhibit the following environmental and economic impacts: 

Environmental 

• Increased vehicle and equipment traffic at the site. 

• Disturbance of the brine-impacted surface areas to perform soil sampling, install drain tile systems, and 

perform remediation activities such as amendment placement and tillage. 

• Disturbance of nonimpacted surface areas to install an irrigation well. 

• Creation and off-site disposal of additional brine from the drain tile system(s). 

Economic 

• The project will generate additional revenue for the selected contractors installing infrastructure and 

executing remediation activities as well as for any outside laboratories that are contracted to perform 

analysis. 

Ultimate Technological and Economic Impacts: Ultimately, it is anticipated that the results of this 

activity will provide a blueprint for successful remediation of multiple additional legacy brine pit sites of 

similar character and composition. Successful remediation of the selected site will demonstrate that 

hundreds of other similar legacy sites in north-central North Dakota can be remediated in a similar manner. 

Also, the costs of such remediation efforts will be well established, allowing industry and the state of North 

Dakota to address these scarred lands responsibly for improved landowner relations. 
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 The data collected during this demonstration will also be available for use with other current and 

future remediation efforts across the state. Lessons from this project will be applicable throughout the state 

and will address a large public relations liability for both industry and the state of North Dakota. Lessons 

learned from this project will be disseminated via outreach efforts already under way within the Bakken 

Production Optimization Program, managed by the EERC. 

Why the Project Is Needed: During the past few years of Bakken growth, landowners have become 

increasingly fatigued by industry efforts to negotiate cooperative use of landowners’ surface rights to gain 

access to subsurface mineral resources. This fatigue has been exacerbated by hundreds of spills that remain 

unaddressed decades after the fact in north-central and northwestern North Dakota. In many cases, the entities 

responsible for the spills no longer exist, leaving the state no recourse to encourage industry remediation 

efforts or pursue punitive damages to financially support state-directed remediation efforts. In turn, this leaves 

landowners wary of new agreements with industry to engage in new exploration pursuits. 

 From industry’s perspective, there has been little incentive, other than positive public relations, to 

address spills that were not caused by current, active industry entities. This is especially true given that these 

decades-old legacy spill sites are much more difficult (and, therefore, expensive) to remediate after decades 

of weathering action and soil diffusion. The unknowns of remediating aged, weathered, affected soils 

increase the liability encountered by any companies willing to step up, even if only for improved public 

relations. This proposed project will provide both state and industry interests a successful path forward with 

known costs and known outcomes, possibly encouraging a more rapid pace of reclamation of these sites. 

STANDARDS OF SUCCESS 

Success will be achieved when the soil is returned to fertile conditions supportive of native species plant 

growth. This will be validated through multiple soil tests. Although the project intends to seed and 

germinate native plant species as part of the methodology, the short, single growing season prescribed 

within the scope of HB1358 will not necessarily result in final results for complete reclamation of the 

affected land. Plant growth will continue to reclaim the affected land for several growing seasons. However, 

this proposal team strongly believes that sufficient data will be obtained within the relatively short 
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prescribed project schedule to declare success in the absence of final normalized results. Data from soil 

samples before and after new plant germination will demonstrate a sustained return to normal soil salinity 

levels supportive of unfettered plant growth. 

 All results of the demonstration project will be made available via reports to the North Dakota 

Industrial Commission (NDIC) and via the Bakken Production Optimization Program Web site, as this work 

is inextricably linked to the soil remediation and land reclamation work already under way within that 

program and with participation from program partners. Success will also be measured by timely 

achievement of project objectives. 

Deliverables 

1. Quarterly reports to the Oil and Gas Research Program (OGRP) highlighting results of ongoing 

remediation efforts and outlining upcoming activities. 

2. Final report to OGRP summarizing project achievements and including a data package containing soil 

sample results, cost analysis, and before/after photographs of site reclamation. 

BACKGROUND/QUALIFICATIONS 

Personnel: Resumes of key personnel are provided in Appendix A. John Harju, EERC Associate Director 

of Strategic Partnerships, will serve as project advisor. Jay Almlie, EERC Senior Research Manager, will 

serve as project manager, and Brad Stevens, P.E., Research Engineer, will serve as principal investigator 

and will guide technical aspects and integration of the project, including direction of contractors.  

Energy & Environmental Research Center: The EERC is a high-tech, nonprofit branch of the 

University of North Dakota, exclusively conducting contract research for a multinational client base. The 

EERC’s oil and gas experience is highlighted within the Center for Oil and Gas, a specialized technical 

group focusing on design and implementation of new approaches to the exploration, development, and 

production of oil and gas. Related ongoing projects include the Bakken Production Optimization 

Program, which includes tasks focused on soil remediation and land reclamation, and the North Dakota 

legislature-mandated Gathering Pipeline Study. Related projects conducted in the past include studies 
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focused on the Williston, Powder River, Denver–Julesburg, and Alberta Basins, and multiple soil and 

groundwater remediation efforts within the Water Management Center. 

Sublette Consulting, Inc.: Sublette Consulting, Inc., will contract with Habitat Management to 

accomplish in-field work and will provide spills remediation expertise. Kerry Sublette is a nationally 

renowned expert in practical solutions for remediation of contaminated soils. Sublette Consulting, Inc. has 

completed contaminated soil remediation projects in seven states and has extensive experience with 

oilfield contamination, including brine spills. 

Habitat Management, Inc.: Habitat Management, Inc., will contract with the EERC to provide in-field 

direction of all field efforts and soil science expertise to the project. Ken Carlson has over 33 years of soil 

science, environmental permitting, and operational experience in the oil and gas industry. He has technical 

and project managerial expertise in baseline data collection and assessments, reclamation success 

evaluations, reclamation liability releases, noxious weed control, construction oversight, and environmental 

compliance and audits. He has completed a large number of baseline soil and vegetation surveys, topsoil 

substitution and overburden suitability determinations, acid/alkaline soil-handling plans, saline and sodic 

soil mitigation plans, test plot studies, and disturbed land reclamation plans. Mr. Carlson and team members 

were awarded the 2012 Excellence in Reclamation Award for abandoned mine land reclamation work near 

Raton, New Mexico. He has completed projects in Arizona, Colorado, Kansas, Kentucky, Louisiana, 

Minnesota, Mississippi, Missouri, Montana, Nevada, New Mexico, Texas, Utah, and Wyoming. 

MANAGEMENT 

The EERC manages approximately 216 contracts a year, with more than 1300 clients in 52 countries. Best 

practices are provided to EERC project managers and clients with regard to fund accounting, budget 

reporting, contract milestone tracking, and contract services. The deliverables of this proposal will be 

incorporated into a contract agreement ensuring timely accomplishment of milestones. Progress reports 

will be prepared on a quarterly basis and will serve as a means of evaluating the project with respect to 

budget, schedule, and technical achievement. 
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 Jay Almlie, Senior Research Manager, will oversee the project. He will be responsible for 

understanding technical details, budget details, schedule details, project coordination, guidance, and 

supervision to ensure consistent progress. Further, he will be responsible for communicating project and 

task progress to NDIC OGRC on a regular basis via reports and in-person meetings with NDIC OGRC. 

 Brad Stevens, P.E., Research Engineer, will provide technical experience and expertise. He has a 

background in commercial remediation efforts and will be highly effective in coordinating the efforts of 

the proposed contractors. Mr. Stevens will also be responsible for interpreting and reporting results in 

coordination with the project manager. 

TIMETABLE 
This project is proposed as a 22-month project beginning on September 1, 2015, and ending on  

June 30, 2017, as prescribed by HB1358. As dictated by the terms of the OGRC request for proposals, all 

field work will be completed in time to provide a final project report to OGRC by November 1, 2016. 

OGRC will be briefed upon request or at its semiannual meetings. The EERC will also be available to 

brief legislative committees and other state agencies as required during the course of the project. Figure 2 

summarizes the project timetable. 

BUDGET 

The total cost of the project and the amount requested from OGRC is $500,000 (see Table 2 for budget 

breakdown). Complementary resources of approximately $200,000 have been made available via existing  

 
Figure 2. Preliminary project timetable. 
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Semiannual OGRC Briefings

Quarterly Reports to OGRC

Risk Assessment

Study Site Selection

Preliminary Document Review and Site 
Assessment

Baseline Sampling Plan

Baseline Site Characterization

Soil Mitigation Plan

Execution of Soil Mitigation Plan

Site Monitoring and Management

Final Reporting

Final Report Due

Postproject Briefings to State Entities, 
Industry, and Landowners

2015 2016 2017
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Table 2. Budget Breakdown 
Labor $53,231 
Travel $6,377 
Supplies $200 
Subcontractor – Habitat Management, Inc. $387,887 
Other $177 
Laboratory Fees & Services: Graphics Service $6,120 
Total Direct Costs $453,992 
Facilities & Admin. Rate – % of MTDC – 50.5% $46,008 
Total Project Costs – U.S. Dollars $500,000 

 
funding through the Bakken Production Optimization Program, cofunded by NDIC and by industry 

members including Continental Resources, Marathon Oil, Whiting Petroleum, Oasis Petroleum, SM 

Energy, Hess Corporation, ConocoPhillips, XTO Energy, Nuverra Environmental Solutions, and Hitachi 

Data Systems. This project linkage stems from preexisting parallel efforts within the Bakken Production 

Optimization Program. This program has been working toward remediation demonstrations during the past 

year with the concurrence of the Bakken Production Optimization Program’s industry membership. The 

EERC will contract with Habitat Management Inc. to accomplish much of the required fieldwork (a budget 

justification is included in Appendix C). Dr. Kerry Sublette, of Sublette Consulting, Inc., will contract with 

Habitat Management to accomplish in-field work and will provide spills remediation expertise. 

CONFIDENTIAL INFORMATION 

There is no confidential information included in this proposal. 

PATENTS/RIGHTS TO TECHNICAL DATA 

No patentable technologies are expected to be created during this work. 

STATUS OF ONGOING PROJECTS 

The EERC has previously been awarded OGRC funding for several different projects. Active projects 

include the Plains CO2 Reduction Partnership; the Program to Determine the Uniqueness of the Three 

Forks Bench Reserves, Determine Optimal Well Density in the Bakken Pool, and Optimize Bakken 

Production (also known as the Bakken Production Optimization Program, or BPOP); the project known as 

the Oil Characterization Study; and the Produced Fluids Gathering Pipeline Study (commissioned by the 

64th North Dakota Legislative Assembly). The status of those projects is presented in Appendix D.  
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JOHN A. HARJU 
Associate Director for Strategic Partnerships 

Energy & Environmental Research Center (EERC), University of North Dakota (UND) 
15 North 23rd Street, Stop 9018, Grand Forks, North Dakota 58202-9018 USA 

Phone: (701) 777-5157, Fax: (701) 777-5181, E-Mail: jharju@undeerc.org 
 
Principal Areas of Expertise 
Mr. Harju’s principal areas of interest and expertise include carbon sequestration, enhanced oil recovery, 
unconventional oil and gas development, waste management, geochemistry, technology development, 
hydrology, and analytical chemistry, especially as applied to the upstream oil and gas industry. 
 
Qualifications 
B.S., Geology, University of North Dakota, 1986. 
Postgraduate course work in Management, Economics, Marketing, Education, Climatology, Weathering 

and Soils, Geochemistry, Geochemical Modeling, Hydrogeochemistry, Hydrogeology, Contaminant 
Hydrogeology, Advanced Physical Hydrogeology, and Geostatistics. 

 
Professional Experience 
2002–Present: EERC, UND, Grand Forks, North Dakota. 
July 2015–Present: Associate Director for Strategic Partnerships. Mr. Harju leads efforts to build and 
grow dynamic working relationships with industry, government, and research entities globally in support 
of the EERC’s mission to provide practical, pioneering solutions to the world’s energy and environmental 
challenges. He represents the EERC regionally, nationally, and internationally in advancing its strategic 
energy and environmental initiatives focused on unconventional hydrocarbon production; zero-emission 
coal utilization; CO2 capture and sequestration; energy and water sustainability; hydrogen and fuel cells; 
advanced air emission control technologies, emphasizing SOx, NOx, air toxics, fine particulate, and 
mercury control; renewable energy; wind energy; water management; flood prevention; global climate 
change; waste utilization; energy efficiency; and contaminant cleanup. 
 
2011–June 2015: Associate Director for Research. Mr. Harju led the activities of a team of scientists and 
engineers focused on research, development, demonstration, and commercialization of energy and 
environmental technologies. Strategic energy and environmental issues included zero-emission coal 
utilization; CO2 capture and sequestration; energy and water sustainability; hydrogen and fuel cells; 
advanced air emission control technologies, emphasizing SOx, NOx, air toxics, fine particulate, and 
mercury control; renewable energy; wind energy; water management; flood prevention; global climate 
change; waste utilization; energy efficiency; and contaminant cleanup. 
 
2003–2011: Associate Director for Research. Mr. Harju’s responsibilities included developing and 
administering programs involving petroleum technology, natural resource evaluations, water management 
and contamination cleanup and building industry–government–academic teams to carry out research, 
development, demonstration, and commercialization of energy and environmental products and 
technologies.  
 
2002–2003: Senior Research Advisor. Mr. Harju’s responsibilities included development, marketing, 
management, and dissemination of market-oriented research; development of programs focused on the 
environmental and health effects of power and natural resource production, contaminant cleanup, water 
management, and analytical techniques; publication and presentation of results; client interactions; and 
advisor to internal staff. 
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1999–2002: Vice President, Crystal Solutions, LLC, Laramie, Wyoming. Mr. Harju’s firm was involved 
in commercial E&P produced water management, regulatory permitting and compliance, and 
environmental impact monitoring and analysis.  
 
1997–2002: Gas Research Institute (GRI) (now Gas Technology Institute [GTI]), Chicago, Illinois. 
2000–2002: Principal Scientist, Produced Water Management. Mr. Harju’s responsibilities included 
development and deployment of produced water management technologies and methodologies for cost-
effective and environmentally responsible management of oil and gas produced water. 
 
1998–2000: Program Team Leader, Soil, Water, and Waste. Mr. Harju’s responsibilities included project 
and program management related to the development of environmental technologies and informational 
products related to the North American oil and gas industry; formulation of RFPs, proposal review, and 
contract formulation; technology transfer activities; and staff and contractor supervision. Mr. Harju served 
as Manager of the Environmentally Acceptable Endpoints project, a multiyear, $8MM effort focused on a 
rigorous determination of appropriate cleanup levels for hydrocarbons and other energy-derived 
contaminants in soils. He also led GRI/GTI involvement with numerous industry environmental consortia 
and organizations, including PERF, SPE, AGA, IPEC, and API. 
 
1997–1998: Principal Technology Manager, Soil and Water Quality. 
1997: Associate Technology Manager, Soil and Water Quality. 
 
1988–1996: EERC, UND, Grand Forks, North Dakota. 
1994–1996: Senior Research Manager, Oil and Gas Group. Mr. Harju’s responsibilities included the 
following: 
− Program Manager for program to assess the environmental transport and fate of oil- and gas-derived 

contaminants, focused on mercury and sweetening and dehydration processes. 
− Project Manager for field demonstration of innovative produced water treatment technology using 

freeze crystallization and evaporation at oil and gas industry site. 
− Program Manager for environmental transport and fate assessment of MEA and its degradation 

compounds at Canadian sour gas-processing site. 
− Program Manager for demonstration of unique design for oil and gas surface impoundments. 
− Director, National Mine Land Reclamation Center for Western Region. 
− Co-Principal Investigator on project exploring feasibility of underground coal gasification in southern 

Thailand. 
− Consultant to International Atomic Energy Agency for program entitled “Solid Wastes and Disposal 

Methods Associated with Electricity Generation Fuel Chains.” 
 
1994: Research Manager. 
1990–1994: Hydrogeologist. 
1989–1990: Research Specialist.  
1988–1989: Laboratory Technician. 
 
Synergistic Activities 
Member, National Petroleum Council 
Outgoing Chairman, Interstate Oil & Gas Compact Commission, Chairman, Energy Resources, Research 

and Technology Committee 
Member, U.S. Department of Energy Unconventional Resources Technology Advisory Committee 
Member, Rocky Mountain Association of Geologists 
 
Publications and Presentations 
Has authored and coauthored numerous publications. 
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JAY C. ALMLIE 
Senior Research Manager 

Energy & Environmental Research Center (EERC), University of North Dakota (UND) 
15 North 23rd Street, Stop 9018, Grand Forks, North Dakota 58202-9018 USA 

Phone: (701) 777-5260, Fax: (701) 777-5181, E-Mail: jalmlie@undeerc.org 
 
Principal Areas of Expertise 
Mr. Almlie’s principal areas of interest and expertise include hydrogen production technologies, particle 
capture in electrostatic precipitators, mercury control technologies, thermal control systems, water-
processing systems, and environmental control and life support systems. 
 
Qualifications 
B.S., Mechanical Engineering, and B.S., Engineering Management, University of North Dakota, 1995.  
Proficient in the use of LabView, AutoCad, Autodesk Inventor, MS Excel, MS Project, MathCAD, 

Rockwell Software RSLogix, and RSView Studio. 
 
Professional Experience 
2009–Present: Senior Research Manager, Environmental Technologies, EERC, UND. Mr. Almlie’s 
responsibilities include supervision and direction of a diverse group of approximately 30 researchers 
focused on emission control technology development and hydrogen generation technology development. 
Mr. Almlie is responsible for technical, managerial, and business development aspects of this work. Mr. 
Almlie has managed several successful multimillion-dollar projects during his tenure in this position. 
 
2006–2009: Research Manager, Environmental Technologies, EERC, UND. Mr. Almlie’s responsibilities 
included supervising a team of researchers focused on mercury emission control, particulate matter 
emission control, and hydrogen production. Mr. Almlie was also involved technically in projects in each 
of these areas. 
 
2001–2006: Research Engineer, Environmental Technologies, EERC, UND. Mr. Almlie’s responsibilities 
included projects involving mercury control, particulate matter emission control, and emission control for 
diesel systems. 
 
2000–2001: Lead Mechanical Engineer, Water Systems, International Space Station Habitability 
Outfitting, and Deputy Project Manager, International Space Station Galley, Lockheed Martin Space 
Operations Company, Houston, Texas. Mr. Almlie’s responsibilities included supervision of the Galley 
Potable Water System and Waste and Hygiene Compartment Crew Hygiene System design teams, 
development of system architecture and component specs, design of water system engineering 
development units, and thermal and fluid mechanics analysis and testing on water systems. He was also 
responsible for customer interfacing, team integration, project direction and cost/schedule estimates for 
both projects, including planning and analyzing project performance, monitoring progress, and 
developing “to-completion” cost estimates within an earned value system. 
 
1995–2000: Mechanical Engineer, Hernandez Engineering, Inc. Mr. Almlie’s responsibilities included 
involvement in several projects: 
− Lead mechanical engineer for a potential Space Shuttle thermal control system upgrade, including 

performing thermal design, analysis, and test functions and serving as project manager for the $1 
million research project. This was one of 10 projects identified by the National Research Council as 
leading contenders to extend the life of the Space Shuttle fleet. 
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− Lead mechanical engineer for water recovery systems, including performing mechanical system 
design and analysis functions; designing, testing, and analyzing a potable water tank/radiation 
protection system for a crew habitat vehicle; and performing project management functions. 

− Test engineer for the International Space Station Active Thermal Control System (ATCS), including 
conducting fluid line, fluid flow balance, and thermal/vacuum testing on ISS Active Thermal Control 
components and participating in Analysis and Integration Team activities to ensure ISS Thermal 
Control System function on-orbit. 

 
1994–1995: Research Assistant, School of Engineering and Mines, UND. Mr. Almlie’s responsibilities 
included computational fluid mechanics model generation for combustion applications using Fluent 
software. 
 
Summer 1994: Engineering Intern, Orbital Sciences Corporation, Inc., Dulles, Virginia. Mr. Almlie’s 
responsibilities included performing launch vehicle dynamic separation analyses, designing payload 
separation system components, performing multiple stress/strain analyses on payload carrier structures 
using COSMOS/M finite element analysis software. 
 
1993–1994: Teaching Assistant, School of Engineering and Mines, UND. Mr. Almlie’s responsibilities 
included assisting with thermodynamics, heat and mass transfer, and fluid mechanics courses. 
 
1991–1993: Mechanical Engineering Cooperative Education Program Participant, Eagle Engineering, 
Inc., Houston, Texas. Mr. Almlie’s responsibilities included authoring a satellite ground tracking code, 
coauthoring a separation simulation code, serving as a company representative on launch vehicle mission 
status reviews, and performing payload fairing separation analysis for the Pegasus rocket. 
 
Publications and Presentations 
Has coauthored several professional publications. 
 
Patents and Technology Disclosures 
Advanced Particulate Matter Control Apparatus and Methods, US8,092,768, January 2012. 
Water Membrane Evaporator 
Radiation Shield Water Tank: Microgravity Water Tank with Capillary Air/Liquid Separation Used for 

Radiation Shielding 
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BRADLEY G. STEVENS, P.E. 
Research Engineer 

Energy & Environmental Research Center (EERC), University of North Dakota (UND) 
15 North 23rd Street, Stop 9018, Grand Forks, North Dakota 58202-9018 USA 
Phone: (701) 777-5293, Fax: (701) 777-5181, E-Mail: bstevens@undeerc.org 

 
Principal Areas of Expertise 
Mr. Stevens’ principal areas of interest and expertise include soil, groundwater, and industrial process 
water remediation; process instrumentation and control; wind power generation; hydrogen production; 
and oil and gas production. 
 
Qualifications 
B.S., Civil Engineering, University of North Dakota, 1989. 
 
Professional Experience 
2011–Present: Research Engineer, EERC, UND. Mr. Stevens’ responsibilities include execution of wide-
ranging projects under the EERC’s Bakken Production Optimization Program, including the study of 
alternative natural gas use, saline and hydrocarbon soil remediation, and statistical analysis of various oil 
and gas industry segments. 

2005–2011: Research Manager/Engineer, EERC, UND. Mr. Stevens’ responsibilities included 
management of the EERC’s Plains Organization for Wind Energy Resources® (POWER®) wind energy 
program. POWER management duties included strategic planning, fiscal management, program 
presentation, proposal preparation, and personnel management. In addition, technical duties included 
installation and setup of wind-monitoring equipment, assessment and analysis of wind resource data, 
wind turbine production estimates, and theoretical project economics. Other responsibilities included 
supervision of the design, installation, and operation of an electrolysis-derived hydrogen production and 
dispensing system. 

1998–2005: Research Engineer, Remediation, EERC, UND. Mr. Stevens’ responsibilities included the 
following: management, testing, data analysis, and report preparation for the commercial application of a 
centrifugal membrane filtration; project management, specification, construction, and demonstration of a 
freeze–thaw process for the utilization of marginal waters; participation in the Red River Water 
Management Consortium (RRWMC) as a technical staff member advising RRWMC members regarding 
pertinent water supply and water quality issues; management and operation of and data analysis and 
report preparation for a sorption and regeneration process for mercury removal from primary and 
secondary liquid wastes assessment; and data analysis activities related to wind energy. 

1992–1998: Project Manager/Engineer, Summit Envirosolutions, Inc., Minneapolis, Minnesota. Mr. 
Stevens’ responsibilities included the following: specification and coordination of the installation of 
remote data acquisition equipment for municipalities in Minnesota for use as aquifer resource 
management tools; specification, installation, and maintenance of groundwater flow control and flow 
measurement equipment in association with a research and development cooperative agreement with 
NASA involving state-of-the-art methods of remote data acquisition, patented as RealFlow®; design, 
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installation, and maintenance of permanent and mobile remediation systems in Minnesota, Wisconsin, 
Nevada, and Arizona, including groundwater pump-and-treat systems, soil vapor extraction systems, and 
coupled air sparging–soil vapor extraction systems; and management of 20 projects in Minnesota, 
Wisconsin, and Illinois involving mechanical and electrical control and data retrieval for remedial 
systems including telemetry-based remedial systems. Other pertinent experience included work with 
programmable logic controllers and ladder logic programming and training in the use of Intellution FIX 
DMACS human–machine interface software. 

1990–1992: Project Engineer, Delta Environmental Consultants, Inc., St. Paul, Minnesota. Mr. Stevens’ 
responsibilities included the design, permitting, installation, and operation of treatment systems for 
remediation of contaminated groundwater and soils. Sites ranged from automotive service stations to 
railroad maintenance yards for projects located in a five-state region. Remediation technologies included 
subsurface air sparging and soil vapor extraction. Other project responsibilities included data 
interpretation and permit compliance for 14 remediation systems for a major oil company; supervising 
excavation of contaminated soils; and permitting and supervising in-place abandonment of a 12,000-gal 
underground storage tank. 

1988–1990: Research/Engineering Technician, EERC, UND. Mr. Stevens’ responsibilities included the 
design, construction, operation and maintenance, data collection and reduction, and formal report 
preparation for bench-scale treatability programs involving single-stage, two-stage, coupled nitrification–
denitrification activated sludge systems, activated carbon adsorption, and ion exchange treatment of coal-
processing waters. He maintained and operated the pure oxygen plug flow reactor for the biological 
treatment of synthetic wastewater. He also assisted in production of a pilot-scale waste water treatment 
facility; design and analysis of bench-scale wastewater treatment models. 

Professional Memberships 
Registered Professional Engineer – North Dakota No. PE-4340, Minnesota No. 25387 

Patents 
Barrett, D.P.; Davis, R.J.; Dustman, J.E.; Gibas, D.R.; Stevens, B.G.L.; Wilson, B.T. Measuring System 
for Measuring Real-Time Groundwater Data. U.S. Patent 5,553,492, Sept 10, 1996. 

Publications and Presentations 
Has authored or coauthored numerous publications. 
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KERRY L. SUBLETTE 
President, Sublette Consulting, Inc. and  

Sarkeys Professor of Environmental Engineering, Depts. of Chemical Engineering and Geosciences, The 
University of Tulsa 

Telephone: Office (918) 631-3085  Fax  (918) 631-3268  Cell (918) 691-0639 
ksublette@microbe.com 

 
Education 
Ph.D. Chemical Engineering 1985 The University of Tulsa 
M.S.E. Chemical Engineering 1980 The University of Tulsa 
M.S. Biochemistry 1974 University of Oklahoma 
B.S. Chemistry 1971 University of Arkansas 
 
Research Interests 
Microbial ecology of contaminated aquifers; remediation of groundwater impacted by petroleum 
hydropcarbons, fuel oxygenates, and chlorinated hydrocarbons; bioremediation of petroleum hydrocarbons 
in soil; remediation of brine-impacted soil, ecological indicators of soil ecosystem restoration  

Selected Publications 
(of 117 refereed publications, 13 patents, and over 700 professional presentations at national and 
international conferences): 

Lawlor, K., Sublette, K. L., Duncan, K., Levetin, E., Buck, P., Wells, H., Jennings, E., Hettenback, S., 
Bailey, S., Fisher, J. B. and Todd, T., “Long-term Effects of Crude Oil Contamination and Bioremediation 
in a Soil Ecosystem”, Bioremediation Journal, 1, 41-51 (1997) 

Duncan, K., Jennings, E., Hettenbach, S., Potter, W., Sublette, K.L., Subramaniam, G. and Narasimhan, R., 
“Nitrogen Cycling and Nitric Oxide Emissions in Oil-Impacted Prairie Soils”, Bioremediation Journal, 
1(3). 195-208 (1998). 

Duncan, K., Kolhatkar, R., Subramanian, G., Narasimhan, R., Jennings, E., Hettenbach, S., Brown, A., 
McComas, C., Potter, W.T., and Sublette, K.L, “Microbial Dynamics of Oil-Impacted Prairie Soil”, Applied 
Biochemistry and Biotechnology, 77-79, 421-434 (1999) 

Duncan, K., Jennings, E., Buck, P., Wells, H., Kolhatkar, R., Sublette, K.L., Potter, W.T., and Todd, T., 
“Multi-Species Ecotoxicity Assessment of Petroleum-Contaminated Soil”, Soil and Sediment 
Contamination, 12 (2), 181-206 (2003) 

Jager, H.I., Efroymson, R.A., Sublette, K.L., and Ashwood, T.A., “Unnatural Landscapes in Ecology: 
Generating the Spatial Distribution of Brine Spills”, Environmetrics, 16, G 687-698 (2005) 

Harris, T.M., Tapp, J.B., and Sublette, K.L., “Remediation of Oilfield Brine-impacted Soil Using a 
Subsurface Drainage System”, Environmental Geosciences, 12, 101-113 (2005) 

Moralwar, A., Sublette, K.L., Ford, L.P., Duncan, K., Thoma, G., and Brokaw, J., “Remediation of a Spill 
of Crude Oil and Brine Without Gypsum”, Environmental Geosciences, 12, 115-125 (2005) 

Fisher, J.B. and Sublette, K.L., “Environmental Releases from E&P Operations in Oklahoma: Type, 
Volume, Causes and Prevention”, Environmental Geosciences, 12, 89-99 (2005) 

Sublette, K.L., Tapp, J.B., Fisher, J.B., Jennings, E., Duncan, K., Thoma, G., Brokaw, J., and Todd, T., 
“Lessons Learned in Remediation and Restoration in the Oklahoma Prairie: A Review”, Applied 
Geochemistry, 22, 2225-2239 (2007)  
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Sublette, K., Jennings, E., Mehta, C., Duncan, K., Brokaw, J., Todd, T., and Thoma, G., “Monitoring Soil 
Ecosystem Recovery Following Bioremediation of a Terrestrial Crude Oil Spill With and Without a 
Fertilizer Amendment”, Soil & Sediment Contamination: an International Journal, 16 (2), 181-208 (2007) 

Zambrano, L., Sublette, K.L., Duncan, K., and Thoma, G., “Probabilistic Reliability Modeling for Oil 
Exploration & Production (E&P) Facilities in the Tallgrass Prairie Preserve”, Risk Analysis: an 
International Journal, 27 (5), 1323-1333 (2008) 

Relevant Experience 

• For 20 years taught a workshop titled “Remediation & Restoration of Hydrocarbon & Brine 
Contaminated Soils” throughout the U.S. for environmental professionals, producers, regulators, and 
landowners 

• For 7 years served on the Oklahoma Environmental Quality Board 
• For 20 years principal advisor to The Nature Conservancy’s Tallgrass Prairie Preserve on remediation 

of oil and brine spills in the Preserve 
• For 5 years technical advisor to the Osage County Cattlemen’s Association on environmental impacts 

of oil and gas operations on rangelands 
• Served in various roles in remediation of numerous oil and brine spills including turnkey remediation 

projects, generating remediation plans, overseeing implementation of remediation plans, and trouble 
shooting 

 

  



A-9 

Kenneth Carlson, CPSS 
Principal Soil Scientist, Owner 
 
 
 
Experience & Qualifications  

Mr. Carlson has over 33 years of environmental permitting and operational experience in the mining, oil 
and gas, electric utility, waste disposal and land development industries. He has technical and project 
managerial expertise in environmental resource issues and projects including RCRA-equivalent soil covers, 
baseline data collection and assessments, EIS, reclamation success evaluations, closed mine management, 
reclamation liability releases, noxious weed control, construction oversight and environmental compliance 
and audits. He has completed a large number of baseline soil, vegetation, T&E, alluvial valley floor, and 
wetland surveys; topsoil substitution and overburden suitability determinations, acid/alkaline soil or 
overburden handling plans, saline and sodic soil mitigation plans, adaptive management plans, test plot 
studies and disturbed land reclamation plans.  

Mr. Carlson has completed a variety of revegetation planning and implementation projects on disturbed 
lands throughout the Rocky Mountain West. He has managed mined land reclamation, tree planting, 
wetland mitigation, soil amendment, and many other projects. Mr. Carlson and team members were 
awarded the 2012 Excellence in Reclamation Award for abandoned mine land reclamation work near Raton, 
NM. 

As a Certified Professional Soil Scientist, Mr. Carlson has the experience to map and evaluate soil 
resources, develop soil handling plans, evaluate soil and overburden suitability for revegetation and topsoil 
substitution, and complete Phase 1 site assessments. Mr. Carlson has an excellent knowledge of state and 
federal regulations pertaining to mining and land development, and has extensive experience interacting 
and negotiating with regulatory agencies. He has completed projects in Arizona, Colorado, Kansas, 
Kentucky, Louisiana, Minnesota, Mississippi, Missouri, Montana, Nevada, New Mexico, Texas, Utah, and 
Wyoming. 

Professional Experience 

• Owner/Principal Soil Scientist, Habitat Management, Inc., Englewood, CO (1997-present) 
• Partner, Habitat Construction, LLC, Englewood, CO (2009-present) 
• Sr. Environmental Engineer, The Pittsburg & Midway Coal Mining, Co., Englewood, CO (1990-97) 
• Senior Reclamation Specialist, Central and South West Services, Dallas, TX (1983-1990) 
• Graduate Research Assistant, CSU, Dept. of Agronomy, Fort Collins, CO (1980-1983)  
 

Education 

• Masters of Science, Agronomy, Major in Soil Science and a concentration in Disturbed Land 
Reclamation, Colorado State University, Fort Collins CO. 

• Bachelor of Arts, Biology, concentration in Botany. St. Olaf College, Northfield, MN. 
 

Professional Certifications 

• Certified Professional Soil Scientist: License #2824  
• New Mexico Recycling Coalition (NMRC) and NMED biosolids composting facility operator 

certification class, Ruidoso, NM, 2009 
• Certified Commercial Pesticide Applicator: Colorado, New Mexico, Navajo Nation & Wyoming  
• OSHA HAZWOPER 40-Hour Training Certificate No. 1007-1304 
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• Railroad Safety Education & Contractor Orientation Courses 
• MSHA Part 46 & 48 Training 
• Safeland Training 
• CPR & First Aid Certified 

 
Professional Affiliations 

• American Society of Agronomy 
• American Society for Surface Mining & Reclamation  
• Colorado Weed Management Association 

 
Publications 

• K.E. Carlson, R.F. Bay, R. Spotts, Z. Isaacson. 2013. Geomorphic Reclamation of Abandoned Coal 
Mines on Vermejo Park Ranch Near Raton, New Mexico II. Reclamation and Revegetation. Oral paper 
was presented at the 2013 National Meeting of the American Society of Mining and Reclamation, 
Laramie, WY Reclamation Across Industries, June 1 – 6, 2013. 

• K.E. Carlson, R.F. Bay, R. Spotts, Z. Isaacson. 2014. Geomorphic Reclamation of Abandoned Coal 
Mines on Vermejo Park Ranch Near Raton, New Mexico: Reclamation and Revegetation. Oral paper 
was presented at the Office of Surface Mining Advances in Geomorphic Reclamation at Coal Mines: 
A Technical Interactive Forum and Field Tour Albuquerque, NM – May 20-22, 2014. Publication: 
http://www.osmre.gov/programs/TDT/geomorph/201401/Papers/12_Carlson.pdf 

• Bay, R.F. and K.E. Carlson. 2012. Reclamation of the Searle Gulch Historic Mining District, Climax, 
Co. In J. Brummer and R. Bay, editors. Proceedings: High Altitude Revegetation Workshop no.20. 
Water Resources Research Institute, Fort Collins, Colorado, USA 

• Bay, R.F., K.E. Carlson, and B.R. Romig. 2011. Riparian and Wetland Creation Along A Newly 
Constructed Segment Of The East Fork Of The Arkansas River At The Climax Mine. In. R.I. Barnhisel 
(Ed.) Proceedings of the National Meeting of the American Society of Mining and Reclamation, 
Bismarck, ND, June 11-16, 2011. 

• Bay, R.F., K.E. Carlson, and W.R. Erickson. 2010. Overburden Revegetation with Low Seeding Rates 
and Minimal Soil Amendments at Tijeras Limestone Quarry, NM. In W. R. Keammerer editor. 
Proceedings of the Nineteenth Biennial High Altitude Revegetation Workshop. Fort Collins, CO. 

• Rogers, T., R. Valentine, K. Carlson and R. Bay. 2009. Lessons Learned Through the Implementation 
of Strategic Reclamation Planning during Closure and Start-up at the Climax Molybdenum Mine, 
Climax, CO. Proceedings of the Society of Mining Engineers, Denver, CO. 

• K.E. Carlson and W.R. Erickson. 2008. Test Plot Design to Evaluate Organic Amendments and 
Planting Densities on Overburden Minesoils at a Limestone Quarry in Tijeras, NM. In W. R. 
Keammerer Editor. Proceedings: High Altitude Revegetation Workshop No.19. Information Series No. 
95. Water Resources Research Institute, Fort Collins, Colorado, USA. 

• Bay, R.F., W. R. Erickson and K. E. Carlson. 2008. Promoting Plant Diversity with Low Broadcast 
Seeding Rates Applied to Amended Overburden Minesoils at a Limestone Quarry in Tijeras, New 
Mexico. In W. R. Keammerer editor. Proceedings: High Altitude Revegetation Workshop no.19. 
Information Series No. 95. Water Resources Research Institute, Fort Collins, Colorado, USA. 

• K.E. Carlson, A.C. Radil and B.R. Romig. 2005. Biosolids Applications at the Climax Mine: 
Revegetation and Soil Results. In W. R. Keammerer editor. Proceedings: High Altitude Revegetation 
Workshop no. 17. Information Series No. 95. Water Resources Research Institute, Fort Collins, 
Colorado, USA. 

• W.R. Erickson and K.E. Carlson. 1995. High Intensity, Short Duration Rotational Grazing on 
Reclaimed Cool Season Fescue/Legume Pastures: System Development. In. R.I. Barnhisel (Ed.) 
Proceedings of the National Meeting of the American Society of Mining and Reclamation, Gillette, 
WY, June 5-8, 1995. 
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• W.R. Erickson and K.E. Carlson. 1995. High Intensity, Short Duration Rotational Grazing on 
Reclaimed Cool Season Fescue/Legume Pastures: Forage Production, Soil and Plant Tissue 
Comparisons between Grazed and Ungrazed Pastures. In. R.I. Barnhisel (Ed.) Proceedings of the 
National Meeting of the American Society of Mining and Reclamation, Gillette, WY, June 5-8, 1995. 

 

Recent Project Examples 

• Ranchers Exploration (2014) - River West and Retta J Drill Pad Reclamation and Erosion Control Plans 
in Weld County, Colorado. 

• Oasis Petroleum (2014-2015) – Romo, Bouvardia, Tim Federal and State Pass Process Water Release 
Sites: Soil Sampling and Mitigation Planning, Bainville, MT 

• Oasis Petroleum (2015) – Sequoia Process Water Release: Soil Sampling and Mitigation Planning on 
35 Acre Impact Area, Tioga, ND 

• Oasis Petroleum (2015) – Schmitz Process Water Release: Soil Sampling and Mitigation Planning on 
Impact Area, Williston, ND 

• Colorado Oil & Gas Conservation Commission (2014-2015) - Drill Pad Reclamation Planning and 
Revegetation on the Halcyon Petroleum Sites in Southeast Colorado.  

• Soil Cap, Amendment and Seeding Rate Reclamation Test Plots (2004-2008) – Tijeras Limestone 
Quarry, GCC, Tijeras, NM 

 

Oasis Brine Spill Assessments & Treatment Plans 

In 2014, Habitat Management performed process brine water spill characterization and remediation 
planning for Oasis at the Romo, Tim Federal, Bouvardia, and State Pass brine spills near Bainville, MT. 
The Romo site characterization involved deep continuous coring to determine depth of brine contamination, 
sampling and core descriptions. Laboratory analyses were evaluated for all four sites to determine depths 
of brine contamination and cleanup thresholds for sodium, chloride, conductivity, agronomic and 
hydrocarbon parameters. Soil amendments and brine mitigation options were evaluated and adjustments 
were recommended for future sampling and analytic protocols. 

In 2015, Habitat Management performed emergency response to a large process brine water spill to perform 
characterization and remediation planning for Oasis at the Sequoia site near Tioga, ND. The impact area 
affect approximately 30 acres of wetland and riparian communities and mitigation activities are currently 
ongoing. 

Union Pacific Railroad Sodium and Sulfuric Acid Spill Characterization and Remediation 

Two large railcar tanker derailments of sodium hydroxide, sulfuric acid, ethylene glycol and diesel fuel on 
the Union Pacific Railroad line between Minturn and Leadville, Colorado resulted in significant long-term 
impacts to native vegetation, soils and the wetland fringe of the Eagle River immediately adjacent to the 
10th Mountain Division Camp Hale historic site. After several years of site cleanup by UPRR, Habitat 
Management mapped and characterized the impact sites, collected soil and water samples for laboratory 
analysis and developed a mitigation plan for USFS and Union Pacific approval. Habitat Management 
implemented soil remediation and revegetation activities in 1997 on the 3.5 acre Tennessee Pass site which 
included a series of soil amendments to treat acid, glycol and fuel affected soils. The USFS approved a 
liability released at the Tennessee Pass site in 2000.  

Habitat Management also characterized the sodium impacted soils at the 2.5 acre Pando Site in 2010 and 
has managed the soil and wetland treatments through 2015 with a variety of amendments including gypsum, 
lime, calcium citrate and organic matter, and seeding with native salt tolerant wetland and mesic species. 
Soil and vegetation monitoring is ongoing at the Pando site. Challenges at both sites included high 
elevation, short growing season, steep slopes, wildlife attraction to sodic soils, and impacts to wetlands and 
the Eagle River.  
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Union Pacific Railroad Trona (Sodium Hydroxide) Waste Characterization and Remediation 

Habitat Management performed soil and vegetation characterization on two Union Pacific trona waste 
dumps near Green River Wyoming. Buried sodic waste was migrating from depth through the landfill cap 
to the surface soils and killing the vegetation. Capillary breaks were constructed and soil amendments were 
used to mitigate sodic soils prior to successful revegetation.  

In 2014, Habitat Management evaluated trona spills along the rail bed near Rock River, WY. Sodic storm 
water was negatively impacting rail bed soils and killing vegetation and resulting is piping and soil erosion 
into wetlands adjacent to Rock Creek. A remediation plan was developed to mitigate the sodium 
contamination in the rail bed and constructed wetland treatment cells to minimize impacts to the creek. 
 

WPX Piceance Basin Saline/Sodic Impacted Well Pad Remediation 

Habitat Management evaluated six well pads constructed on BLM lands that were impacted by process 
water releases. During the site characterizations, two of the sites were identified as having natural sodium 
impacts from the excavation of Mancos Shale lithologic parent materials naturally high in sodium. The 
presence of these natric geologic materials was not identified prior to pad construction and were improperly 
placed within the rooting zone during well pad construction and reclamation. All sodium impacted sites 
were successfully remediated with a variety of amendments including gypsum, lime, calcium citrate and 
organic matter, seeding with native salt tolerant species and innovative Woodstraw mulching techniques 
on the steep slopes (1.5:1). 
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BUDGET JUSTIFICATION 
 

ENERGY & ENVIRONMENTAL RESEARCH CENTER (EERC) 
 

 
BACKGROUND 
 
The EERC is an independently organized multidisciplinary research center within the University of North Dakota 
(UND). The EERC is funded through federal and nonfederal grants, contracts, and other agreements. Although the 
EERC is not affiliated with any one academic department, university faculty may participate in a project, depending 
on the scope of work and expertise required to perform the project. 
 
INTELLECTUAL PROPERTY  
 
The applicable federal intellectual property (IP) regulations will govern any resulting research agreement(s). In the 
event that IP with the potential to generate revenue to which the EERC is entitled is developed under this project, 
such IP, including rights, title, interest, and obligations, may be transferred to the EERC Foundation, a separate legal 
entity. 
 
BUDGET INFORMATION 
 
The proposed work will be done on a cost-reimbursable basis. The distribution of costs between budget categories 
(labor, travel, supplies, equipment, etc.) and among funding sources of the same scope of work is for planning 
purposes only. The project manager may incur and allocate allowable project costs among the funding sources for this 
scope of work in accordance with Office of Management and Budget (OMB) Uniform Guidance 2 CFR 200. 
 
Escalation of labor and EERC recharge center rates is incorporated into the budget when a project’s duration extends 
beyond the university’s current fiscal year (July 1 – June 30). Escalation is calculated by prorating an average annual 
increase over the anticipated life of the project.  
 
The cost of this project is based on a specific start date indicated at the top of the EERC budget. Any delay in the start 
of this project may result in a budget increase. Budget category descriptions presented below are for informational 
purposes; some categories may not appear in the budget.  
 
Labor: Estimated labor includes direct salaries and fringe benefits. Salary estimates are based on the scope of work 
and prior experience on projects of similar scope. Salary costs incurred are based on direct hourly effort on the 
project. Fringe benefits consist of two components which are budgeted as 66% of direct labor. The first component is 
a fixed percentage approved annually by the UND cognizant audit agency, the Department of Health and Human 
Services. This portion of the rate covers vacation, holiday, and sick leave (VSL) and is applied to direct labor for 
permanent staff eligible for VSL benefits. Only the actual approved rate will be charged to the project. The second 
component is estimated on the basis of historical data and is charged as actual expenses for items such as health, life, 
and unemployment insurance; social security; worker’s compensation; and UND retirement contributions. The 
following table represents a breakdown by labor category and hours for technical staff for the proposed effort. 
 
 

Labor Categories Labor, hr 
Research Scientists/Engineers 260  
Research Technicians 193  
Senior Management 77  
Technical Support Services 82  

  612  
 
 
Travel: Travel may include site visits, fieldwork, meetings, and conferences. Travel costs are estimated and paid in 
accordance with OMB Uniform Guidance 2 CFR 200, Section 474, and UND travel policies, which can be found at 
http://und.edu/finance-operations (Policies & Procedures, A–Z Policy Index, Travel). Daily meal rates are based on 
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U.S. General Services Administration (GSA) rates unless further limited by UND travel policies; other estimates such 
as airfare, lodging, etc., are based on historical costs. Miscellaneous travel costs may include taxis, parking fees, 
Internet charges, long-distance phone, copies, faxes, shipping, and postage.  
 
Equipment: Not applicable. 
 
Supplies: Supplies include items and materials that are necessary for the research project and can be directly 
identified to the project. Supply and material estimates are based on prior experience with similar projects. Examples 
of supply items are chemicals, gases, glassware, nuts, bolts, piping, data storage, paper, memory, software, toner 
cartridges, maps, sample containers, minor equipment (value less than $5000), signage, safety items, subscriptions, 
books, and reference materials. General purpose office supplies (pencils, pens, paper clips, staples, Post-it notes, etc.) 
are included in the F&A cost.  
 
Subcontractor – Habitat Management, Inc.: Habitat will facilitate and supervise the field activities, including the 
development of the baseline sampling plan and soil mitigation plan, performance of baseline monitoring, supervision 
of site construction, and performance of remediation performance monitoring. Habitat will be required to subcontract 
several of the listed field activities. Habitat will also be involved in the development of best practices and reporting 
activities.  
 
Professional Fees: Not applicable.  
 
Communications: Telephone, cell phone, and fax line charges are included in the F&A cost; however, direct project 
costs may include line charges at remote locations, long-distance telephone charges, postage, and other data or 
document transportation costs that can be directly identified to a project. Estimated costs are based on prior 
experience with similar projects. 
 
Printing and Duplicating: Page rates are established annually by the university’s duplicating center. Printing and 
duplicating costs are allocated to the appropriate funding source. Estimated costs are based on prior experience with 
similar projects. 
 
Food: Expenditures for project partner meetings where the primary purpose is dissemination of technical information 
may include the cost of food. The project will not be charged for any costs exceeding the applicable GSA meal rate. 
EERC employees in attendance will not receive per diem reimbursement for meals that are paid by project funds. The 
estimated cost is based on the number and location of project partner meetings. 
 
Professional Development: Fees are for memberships in technical areas directly related to work on this project. 
Technical journals and newsletters received as a result of a membership are used throughout the development and 
execution of the project by the research team. 
 
Operating Fees: Operating fees generally include EERC recharge centers, outside laboratories, and freight.  
 
EERC recharge center rates are established annually.  
 
Laboratory and analytical recharge fees are charged on a per-sample, hourly, or daily rate. Additionally, laboratory 
analyses may be performed outside the university when necessary. The estimated cost is based on the test protocol 
required for the scope of work.   
 
Graphics recharge fees are based on an hourly rate for production of such items as report figures, posters, and/or 
images for presentations, maps, schematics, Web site design, brochures, and photographs. The estimated cost is based 
on prior experience with similar projects.  
 
Shop and operation recharge fees are for expenses directly associated with the operation of the pilot plant, including 
safety training, personal safety items (protective eyeglasses, boots, gloves), and annual physicals for pilot plant 
personnel. The estimated cost is based on the estimated hours for pilot plant personnel. 
 
Freight expenditures generally occur for outgoing items and field sample shipments. 
 
 



 

Federal Cost-Reimbursable Budget Justification 
Updated 05/12 

Facilities and Administrative Cost: The F&A rate of 50.5% is approved by the U.S. Department of Health and 
Human Services and is applied to modified total direct costs (MTDC). MTDC is defined as total direct costs less 
individual capital expenditures, such as equipment or software costing $5000 or more with a useful life of greater 
than 1 year, as well as subawards in excess of the first $25,000 for each award. F&A covers items that are not directly 
attributable to any one project, such as office space; facility maintenance; climate control; and accounting, 
procurement, and contracting efforts. Use of an applied rate is the means of spreading those costs to various projects 
on an equitable basis. A copy of the current rate agreement is enclosed. 
 



Habitat Management, Inc. 
Budget
Table 1: 

Costs by Task
 Labor Cost Per Diem Travel Costs

Equipment, Supplies & 

Outside Services Task Totals

Task 1:  Develop Baseline Sampling Plan 18,176.63$   1,530.10$     1,645.93$   9,190.35$       30,543.00$   

Task 2: Test Plot Baseline Monitoring 23,925.00$   4,174.50$     3,031.05$   36,996.00$      68,126.55$   

Task 3: Soil Mitigation Plan 5,403.50$     -$              -$   3,510.00$       8,913.50$   

Task 4: Plot Construction 8,993.00$     1,201.75$     3,263.70$   205,723.20$    219,181.65$   

Task 5: Plot Monitoring & Reporting 18,289.80$   1,960.20$     2,405.70$   19,611.60$      42,267.30$   

Task 6: Final Report and Best Management Practices 7,104.80$     -$              -$   11,700.00$      18,804.80$   

Category Totals  $  81,892.73  $     8,866.55  $   10,346.38  $  286,731.15  $   387,836.80 
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STATUS OF ONGOING PROJECTS 
 
 
1. G-015-030 “Plains CO2 Reduction (PCOR) Partnership Program  – Phase III” 

• Oil and Gas Research Council (OGRC) funding: $500,000; total project cost 
$116,760,635. 

• Period of performance: October 1, 2007 – September 30, 2017. 
• The PCOR Partnership is one of seven regional partnerships awarded in 2003 by the U.S. 

Department of Energy’s National Energy Technology Laboratory to determine the best 
approaches for the geologic storage of CO2, as well as safely and permanently demonstrate 
this technique. Currently in its eighth year of the demonstration phase, the PCOR 
Partnership is testing the validity of different characterization, modeling and simulation, 
risk assessment, and monitoring techniques and technologies at its Bell Creek and 
Aquistore demonstration projects. 

 
2. G-030-060 “Program to Determine the Uniqueness of Three Forks Bench Reserves, 

Determine Optimal Well Density in the Bakken Pool, and Optimize Bakken Production” (also 
known as the Bakken Production Optimization Program, or BPOP) 
• OGRC funding: $8,554,500 (includes $6.26M subcontract to Continental Resources); total 

project expected cost: $116,834,500 (includes $106M in-kind from Continental 
Resources). 

• Period of performance: June 1, 2013 – June 30, 2016 
• This a 3-year program led by the Energy & Environmental Research Center (EERC), in 

close coordination with Continental Resources, Inc., and several of the Williston Basin’s 
premier operating companies. The goal of this program is to simultaneously improve 
Bakken system oil recovery while reducing its environmental footprint. This program is 
investigating new technologies and approaches to simultaneously increase understanding 
of potential petroleum reserves in the Bakken/Three Forks system and decrease recovery 
costs in an environmentally sound manner. Now 2 years into the program, the EERC has 
been heavily involved in headline topics of flaring reduction, TENORM (technologically 
enhanced naturally occurring radioactive material) disposal, saline and hydrocarbon spills 
remediation, and crude oil characterization as it applies to transport-by-rail. 

 
3. G-Sandia 01 “Oil Characterization Study” 

• OGRC funding: $150,000. This study is complementary to funding of $108,000 provided 
to the EERC by Sandia National Laboratories. 

• Period of performance: February 1, 2015 – June 30, 2016. 
• This project is intended to assess oil properties relative to its safe storage and transport. 

The EERC, in collaboration with Sandia National Laboratories, has completed a literature 
review of available data on crude oil properties and prepared a draft sampling, analysis, 
and experimental plan that forms the basis for subsequent Phase II crude oil 
characterization activities. 
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4. G-Produced Water Pipeline 02 “Produced Fluids Gathering Pipeline Study,” commissioned 
by the 64th North Dakota Legislative Assembly 
• OGRC funding: $1,500,000. 
• Period of performance: April 20, 2015 – June 30, 2017 
• This project focuses on conducting an analysis of crude oil and produced water pipelines, 

including construction standards, depths, pressures, monitoring systems, maintenance, 
types of materials used in the pipeline backfill, and analysis of the ratio of spills and leaks 
occurring in this state in comparison to other large oil- and gas-producing states with 
substantial volumes of produced water. The EERC will analyze the existing regulations on 
construction and monitoring of crude oil and produced water pipelines, determine the 
feasibility and cost-effectiveness of requiring leak detection and monitoring technology on 
new and existing pipeline systems, and provide a report with recommendations to the 
North Dakota Industrial Commission and the Energy Development and Transmission 
Committee by December 1, 2015. Work on this project has just begun. Techno-economic 
assessments of monitoring approaches are under way. 
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