( VAREBERG

ENGINEERI

1331 32° AVENUE SOUTH, SUITE 1 - FARGO, ND 58103
PHONE: (701)234-0828 - FAX: [T01)234-0578

October 15, 2021

Ms. Karlene Fine, Executive Director

North Dakota Industrial Commission

ATTN: Oil and Gas Research Program

State Capitol — 14™ Floor

600 East Boulevard Avenue, Department 405
Bismarck, ND 58505-0840

Re: Proposal Entitled “Well Site Thief Hatch Methane Detectors”
Dear Ms. Fine:

On behalf of Vareberg Engineering, Ltd. and Blue Rock Solutions, LLC, we are pleased to submit the
original proposal in electronic format and two (2) copies as directed. Also enclosed with the paper
copies is the $100 Application Contribution. It is our hope that the proposed project will result in an
alternate method to monitor fugitive emissions from oil and gas production site thief hatches that is
more accurate, efficient and economical than the current options available to oil and gas producers.

The Statement of Tax Liability as required:
Vareberg Engineering, Ltd. Does not have any tax liability owed to the State of North Dakota or any of
its political subdivisions.

This transmittal letter represents a binding commitment by Vareberg Engineering, Ltd. and Blue Rock
Solutions, LLC to complete the project described in this proposal. If you have any questions, please

feel free to contact me at 701-234-0926 or by email at troy@varebergltd.com.

Respectfully submitted,
VAREBERG ENGINEERING LTD.
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Troy D. Vareberg, PE
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ABSTRACT
Objective:

This project is to enhance an existing prototype methane detector that addresses the largest source of
methane leaks on an oil and gas production site and incorporate it into a producer’s Leak Detection and
Repair (LDAR) program.

This shall increase the reliability of gas monitoring, shorten response time for repairs and help with the
public’s perception of the environmental impacts by reducing emissions.

Expected Results:

The proposed project is expected to further develop and build multiple prototype methane detection
devices to be used in a Pilot Program. This program will demonstrate how the devices will detect leaks
and emissions at a much faster rate than traditional monitoring practices resulting in a substantial
reduction of fugitive methane emissions from the production site.

Duration:

The pilot project shall last approximately (18) months. This will consist of six (6) months of final device
development, followed by a twelve (12) month Pilot Program.

Total Project Cost:

The total cost of the project is expected to be $582,000. The amount requested from the NDIC Qil and
Gas Commission is $266,000.

Participants:

It is anticipated that all entities previously involved in the initial product development phase will
participate in the project. These participants include

Vareberg Engineering, Ltd. and Blue Rock Solutions, LLC
Continental Resources, Inc

Appareo Systems, LLC

c2renew, LLC




PROJECT DESCRIPTION
Background:

With the ever-increasing scrutiny of the world’s production of Green House Gases (GHG’s), industries
are placing additional emphasis on following Environmental, Social and Governance (ESG) criteria. From
the environmental standpoint, this translates to reductions of GHG’s such as carbon dioxide and
methane being released into the atmosphere.

In the oil and gas industry one of the largest sources of GHG emissions stems from methane leaks on the
thousands of production sites located throughout the United States. Under existing federal, state and
local regulations, each site is required to be inspected on initial start-up as well as on a semi-annual
basis after that. This has historically been accomplished through the utilization of hand-held gas
detectors. Actual monitoring techniques or steps are outlined in the Environmental Protection Agency
(EPA) Method 21- Determination of Volatile Organic Compound Leaks. This is derived from the Federal
Regulation 40 CFR Part 60, SubPart 0000a — Standard for Performance of Crude Oil and Natural Gas
Production, which was published in 1988. This process is very time-consuming and requires personnel
to be on the production site, in very close proximity to potential hazards.

In 2008, an Alternate Method was accepted by the EPA which allows the use of Optical Gas Imaging
(OGI) cameras in lieu of the hand-held gas detectors. This option allows a camera operator to survey the
entire site from a few select “safe” locations in a shorter time span than the previously accepted gas
detectors. However, it still requires personnel to physically travel to each site. In addition, the cameras
require a high capital expenditure of $80,000 to $100,000 each.

Additional techniques being considered are also outlined in a recent Climate and Clean Air Coalition
(CCAC) survey, which indicates that direct field measurements are most accurate for determining
methane emissions. While methods such as IR imaging, laser detection, soap bubble screening, and
other similar approaches offer solutions to quantifying leaks, they each have major setbacks and
limitations. IR cameras are robust and accurate, but often still require manual operation and involve a
high purchase cost. Laser detection and soap bubble screening require short distance, manual
operations, while products like vapor analyzers are slow to operate. Many of these methods also
require optimal weather conditions, which is not a feasible expectation for northwest North Dakota.




Project:

For this particular project, it is our intent to address the one particular area of each site that tends to be
the source of a major portion of gas leaks — thief hatches. After discussions with multiple producers, it
was determined that thief hatches on storage tanks and various processing equipment are responsible
for more methane leaks than any other locations on a typical production site. Our main client estimates
approximately 80% of the methane leaks on their sites can be attributed to open or leaking thief
hatches.

We have recently developed a prototype for a direct-mount gas monitoring device that can be
integrated into thief hatches found on well production site storage tanks and other equipment. The
placement of this device takes advantage of the interstitial space found in all thief hatches by
periodically testing this space for unacceptable accumulations of methane gas. This device will be
further optimized to include communication capabilities such as RF, cellular or loT that will allow for
continuous remote monitoring. In theory, this has the potential to eliminate the need for personnel to
visit each site to survey the thief hatches on a quarterly or semi-annual basis. This will also allow for
notification of leaks to certain Environmental, Safety and Health (ESH) personnel in a much timelier
manner, allowing for a more responsive Leak Detection and Repair (LDAR) program.
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Figure 1. Typical Well Site Storage Tank




Objectives:

The primary objective of this project is to build on an existing prototype for methane detector
developed by Vareberg Engineering & Blue Rock Solutions. This detector addresses the largest source of
methane leaks on an oil and gas production site and incorporate it into a Producer’s Leak Detection and
Repair (LDAR) program. Individual objectives include:

e Finalize device design including housing, sensor selection, antenna selection, battery selection
and overall assembly.
¢ Develop data acquisition and networking/communications capabilities for use by oil and gas

producers.

e Build (20) prototypes for use in Pilot Program with major US oil and gas producer (existing
client)

e Administer Pilot Program over 12-month period to document effectiveness of methane leak
reductions.

e Obtain all required listings from a Nationally Recognized Testing Laboratory (NRTL). Listings
shall include these required for Hazardous Locations.

e lIdentify potential sources for mass production of devices and determine associated costs.

e |dentify other potential opportunities to expand product line for other types of leaks and for
other industries.

Methodology:

Hardware Development

The initial design of the gas monitoring device is complete and was developed around existing, low-
cost, mass-produced methane sensors. Each methane sensor is housed in a standard hazardous
location assembly that also includes a power supply, microprocessor, wireless communications, and
an antenna. The housing is custom designed to be secured to a standard thief hatch cover
assembly. As the overall capabilities are added and refined, the final assemblies shall be revised as
needed to optimize battery performance and communication capabilities.
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Figure 2: Typical Thief Hatch with Sensor Attached




Software Development

The ability for the gas monitoring devices to broadcast their status is a main goal for this proposal.
To accomplish this, each assembly shall include RF, cellular, Bluetooth or loT communications. In
addition, all devices shall be capable of being networked and programmed to report status
information to various Environment, Safety and Health personnel for use in determining
effectiveness of devices, as well as helping to meet federal documentation requirements.
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Figure 1: Topology of the proposed methane sensor communications.




Pilot Project

After the monitoring devices and telecommunications have been fully developed, a group of
approximately 20 devices shall be field installed at an existing Continental Resources production site
to monitor the overall system performance. The pilot project will take place over a 12-month period
to allow the effects of all four (4) seasons to be observed and documented. This will allow the
design team to make adjustments and changes as needed prior to moving into the mass production
phase. The pilot project will also allow Continental Resources to interact with the system and give
any feedback.

Anticipated Results:

This project shall result in the following:

® Finalize overall device design with networked communications capabilities and produce
approximately twenty (20) fully-functioning prototypes for use in pilot project.

e Successful completion of pilot project.

e Demonstration of how the proposed system will detect leaks and emissions at a much faster
rate than traditional monitoring and how that will reduce emissions from oil and gas
production site by up to 80%.

Facilities:

Primary design and partial testing have already been done on the campus of North Dakota State
University through the College of Engineering. Further design and testing, as well as fabrication of
remaining prototype devices and device enclosures shall be completed in Fargo. All field testing shall be
performed on an existing oil & gas production site provided by Continental Resources located near
Tioga, North Dakota.

Resources:

In addition to the staff of Vareberg Engineering and Blue Rock Solutions, the staff at Appareo Systems
and c2renew in Fargo, as well as the ES&H staff with Continental Resources in Oklahoma City, OK will be
a valuable resource for this project. Dr. Chad Ulven and Dr. Benjamin Braaten, both professors in the
College of Engineering at North Dakota State University shall also add their expertise for the success of
the project.

Techniques to Be Used, Their Availability and Capability:

The Project is based on utilizing pre-existing methane detection devices and supplementing with
automation and communication capabilities. The basic components are commercially available and
already meet anticipated performance specifications. Each newly created device shall be intrinsically
safe and shall be suitable for the environment for which they are installed.







