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  April 4, 2024 
 
 
 
Mr. Reice Haase 
Deputy Executive Director 
ATTN: Lignite Research, Development and Marketing Program 
North Dakota Industrial Commission 
State Capitol – 14th Floor 
600 East Boulevard Avenue, Department 405 
Bismarck, ND 58505-0840 
 
Dear Mr. Haase: 
 
Subject: REC Proposal Entitled “Phase I Bridge Study for CCS at Coal Creek Station” 
 
 Rainbow Energy Center (REC) is pleased to submit this proposal to the Lignite Research, 
Development and Marketing Program. The $100 application fee is provided through ACH 
Transaction Number 091310750050064. REC is committed to completing the project as 
described in the proposal if the Commission makes the requested grant.  
 
 If you have any questions, please contact me by telephone at (306) 529-9426 or by email 
at Conway.Nelson@rainbowenergycenter.com.  
 
  Sincerely, 
 
 
 
  Conway Nelson, P. Eng., PMP 
  Director, Carbon Management 
 
 
CN 
 
c: Erin Stieg, North Dakota Industrial Commission 

2875 Third Street SW 
Underwood, North Dakota 58576 

701.207.9988 
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ABSTRACT 

Objective: This project will support Rainbow Energy Center’s (REC’s) Coal Creek Station carbon capture 

plant front-end engineering and design (FEED) through Phase I of a bridge study focused on creating the 

most cost-effective plant while ensuring a high level of reliability. Carbon capture from coal-fired power 

generation is a relatively new technology that brings a higher degree of operational risk and depends on 

high reliability and low-cost construction and operation for success. The FEED study, commenced on 

February 1, 2022, and redundancy study, commenced on May 26, 2023, have identified several 

opportunities to optimize the process design and pursue a more cost-effective design under this bridge 

study. 

Expected Results: Key outcomes from Phase I of this focused study will be a thorough review of the 

initial construction cost estimate and the development of an optimal design for the proposed REC 

capture plant. The results of Phase I of the study will provide REC with essential information to execute a 

second phase of the bridge study that updates the construction and operating cost estimates based on 

an optimized design to support a final investment decision. This effort also supports the original REC 

Coal Creek Station carbon capture project’s intent to 1) reduce the technological and economic risks 

associated with investing in a postcombustion capture retrofit project and 2) provide information and 

learnings that will enable valuation and deployment of similar North Dakota facilities. 

Duration: 10 months (February 1, 2024 –November 30, 2024). 

Total Project Cost: $2,188,833. REC will contribute $716,897 as cash cost share and $377,520 as in-kind 

cost share and requests $1,094,416 from the North Dakota Industrial Commission (NDIC) Lignite 

Research, Development and Marketing Program (LRDMP). 

Participants: REC will lead the project in partnership with NDIC through LRDMP. Additional partners 

include the International CCS Knowledge Centre, Energy & Environmental Research Center, Mitsubishi 

Heavy Industries America, Sargeant & Lundy, and Burns & McDonnell.  
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PROJECT SUMMARY 

Rainbow Energy Center (REC) proposes a two-phase bridge study to complement the ongoing front-end 

engineering and design (FEED) and redundancy studies on carbon capture at Coal Creek Station. This 

project is Phase I of the bridge study and will focus on determining an optimal system design based on 

additional flue gas characterization and a thorough review of the initial construction cost estimate. 

Carbon capture from coal-fired power generation is a relatively new technology that introduces a higher 

degree of operational risk and depends on high reliability and low-cost construction and operation for 

success. 

 The project team will thoroughly review the cost estimate from the FEED study; further 

characterize the Coal Creek Station flue gas; conduct a reliability, availability, maintainability (RAM) 

study; and finalize the process design. Upon completion of this project, it is anticipated a second phase 

of the bridge study will be pursued to refine the cost estimate, prepare a project execution plan, and 

finalize the permitting strategy for construction of the capture system. The carbon capture system (CCS) 

design and, where appropriate, balance-of-plant (BOP) integration and design will reflect data gathered 

during the flue gas characterization and RAM study. Specifically, changes may occur to the size and level 

of redundancy of various systems in the carbon capture plant (CCP), the CCP layout, pretreatment 

equipment, piping and supports, electrical design (power distribution center), design of the 

structural/building steel and, possibly, the plant footprint and foundation. These changes will also be 

reflected (where necessary) in an updated design package that includes general arrangement drawings; 

process flow diagrams; P&IDs (piping and instrumentation diagrams); electrical diagrams; tie-in list; 

equipment list; and preliminary structural, civil, and architectural drawings. 

PROJECT DESCRIPTION 

Objectives: The objective of this project is to support REC’s Coal Creek Station CCP FEED through Phase I 

of a bridge study that will focus on optimizing the CCS design based on additional flue gas 
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characterization and thoroughly reviewing the initial construction cost estimate. The FEED study, 

commenced on February 1, 2022, and redundancy study, commenced on May 26, 2023, have identified 

several opportunities to optimize the process design and pursue a more cost-effective design. To 

achieve these objectives, the project team proposes completion of a bridge study that will closely 

examine the following areas to meet the study objectives: 

1. Perform an open book review with technology and construction partners to validate the  

Class 3 project estimate that was produced during the FEED study. 

2. Perform testing and analysis to further characterize the Coal Creek Station flue gas to reduce 

operating risks associated with the CCP. 

3. Optimize and finalize the process design based on flue gas testing and a RAM study. 

Methodology: The following tasks outline the proposed bridge study as the next phase in the necessary 

due diligence process in project development. The study is scoped such that the project will be able to 

begin construction by December 31, 2032, a requirement for 45Q tax incentives. The methods in the 

proposed Phase I of the bridge study will ensure a thorough understanding of the preliminary capital 

cost estimate and optimize the technical scope of work in sufficient detail to allow the project cost 

estimate to be revised in Phase II of the bridge study (to be pursued in the fall of 2024). Four tasks have 

been identified to execute this work. Additional details can be found in Appendix A, which contains 

estimates from subcontractors. Some of the subcontractor proposals may contain quotes for Phase I and 

Phase II. Phase II scopes and pricing will be updated when the team decides to move forward with  

Phase II. 

Task 1 – Cost Estimate Review and Validation 

This task will consist of a thorough review of the carbon capture and BOP capital and operating cost 

estimates to ensure a thorough understanding of these foundational estimates. The review will include a 
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constructability analysis to consider innovative opportunities for construction cost reductions and a 

reorganization of the FEED estimate to allow adjustments by process system during subsequent tasks. 

Task 2 – Flue Gas Characterization 

The FEED study produced a Class 3 cost estimate for a CCP design based on the pilot test completed in 

2020 and a level of equipment redundancy that maximizes availability of the CCP. This test was part of a 

larger study that was cofunded by the North Dakota Industrial Commission (NDIC) and U.S. Department 

of Energy (DOE). The pilot test was completed to satisfy Subtask 2.7 of this DOE study: WESP (wet 

electrostatic precipitator) and Aerosol Testing at Coal Creek Station. 

 The pilot test satisfied the intended goals of reducing aerosol formation in CCSs by utilizing WESP 

technology and a proprietary Mitsubishi Heavy Industries America (MHIA) amine emission reduction 

(AER) unit. The test also studied the impact of aerosols on the efficiency and degradation products of 

carbon capture amines. The purpose of this test was not to study the optimal design parameters for a 

CCP for Coal Creek Station but rather to give an indication of the feasibility of such an installation. 

 During the FEED study, it was determined that additional flue gas testing was necessary to 

supplement the information gathered in the pilot. In February 2024, the project team measured the 

levels of flue gas constituents that may cause accelerated amine degradation or equipment fouling 

(constituents such as iron and other metals, NOX, and particulate matter [fly ash] were measured). The 

results of this flue gas testing will be used to determine process adjustments that may be necessary to 

minimize the risk of accelerated amine degradation. 

 Additional flue gas testing is planned to measure the presence of very small, submicrometer fly 

ash particles in the Coal Creek flue gas. These micro-fly ash particles were not specifically measured in 

the latest round of flue gas testing and are expected to have a larger effect on amine degradation than 

larger fly ash particles. These collected samples may also be used for the laboratory tests discussed 

below. 
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 In addition to flue gas testing, laboratory tests will be conducted by the Energy & Environmental 

Research Center (EERC) to examine the potential for Coal Creek fly ash to cause degradation reactions 

with the proprietary MHIA amine. This is a known problem with a full-scale CCP that is operating on a 

coal-fired power plant. The level of particulate in the Coal Creek flue gas is lower than the existing unit 

that exhibits this issue; however, it is critical to understand how the specific Coal Creek fly ash will 

interact with the specific MHIA amine. 

Task 3 – Process Design Finalization 

The results of the flue gas characterization work completed in Task 2 will be used to finalize the process 

design, including the potential need for a WESP for flue gas pretreatment and potential adjustments to 

the CCP system to effectively control amine degradation. 

 A high level of redundancy was included in the CCP design (n+1 approach for key equipment) to 

maximize reliability. A systematic RAM study will be completed in Task 3 to determine an optimal level 

of redundancy in the process design that will minimize costs while ensuring reliable operation of the 

CCP. 

 Prior to finalizing the process design, a hazard and operability (HAZOP) analysis will be completed 

to ensure that the revised design will not cause operability problems with Coal Creek Station or the new 

CCP. 

Task 4 – Project Management and Reporting 

REC, with assistance from the EERC, will manage the cost, scope, and schedule of Tasks 1–3 by holding 

regular progress meetings with the team and updating progress relative to the project schedule as well 

as prepare a final report incorporating the results of the FEED and redundancy studies as well as this 

bridge study. 

Anticipated Results: The CCS design packages to be revised may include 1) site plan: civil and 

architectural, 2) electrical, 3) instrumentation, 4) controls, 5) machinery, 6) piping, 7) structural, 8) tie 

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



 

9 

points, 9) cost, 10) schedule, and 11) layout. Key outcomes from this bridge study will be an optimized 

system design and an understanding of the initial construction costs, which will allow REC to move 

forward with Phase II of the bridge study that will update the cost estimate based on the optimized 

design and begin project development steps, including permitting and initial procurement.  

Facilities: REC maintains offices in Bismarck, North Dakota, and at Coal Creek Station between 

Underwood and Washburn, North Dakota. The EERC, located in Grand Forks, North Dakota, has over 

254,000 square feet of facilities for technology demonstration, process modeling, and project execution. 

Additional primary subcontractors, International CCS Knowledge Centre, Sargent & Lundy, Burns & 

McDonnell (BMcD), and MHIA, maintain office and computing facilities in Regina, Saskatchewan; 

Chicago, Illinois; Kansas City, Kansas; and Houston, Texas, respectively. 

Resources: The bridge study primary team of industry experts, BMcD (BOP engineer), Sargent & Lundy 

(owner’s engineer), and MHIA (CCS technology owner), will perform project design activities. 

International CCS Knowledge Centre, the EERC, and plant owner REC will provide review of designs and 

advisory services. REC will be the prime applicant, with additional project administrative services 

provided by the EERC. The project team is committed to providing all necessary personnel and resources 

to ensure the timely completion of all activities outlined in this proposal. 

 The EERC’s engineering and scientific research staff is equipped with state-of-the-art analytical, 

modeling, and engineering facilities to address a wide variety of energy, environmental, and mineral 

resource research topics. 

 Sargent & Lundy, the International CCS Knowledge Centre, MHIA, and BMcD have been a part of 

project teams that have executed similar project scopes of work focused on North Dakota utilities. MHIA 

(with assistance from Kiewit, the designated CCS detailed engineering, procurement, and construction 

contractor) brings experience gained from design and construction of the 240-MW system at the Petra 

Nova facility in Texas as well as another dozen commercial projects around the world. The International 
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CCS Knowledge Centre brings experience from the capture system installed at SaskPower’s 115-MW 

Boundary Dam Power Station. 

Techniques to Be Used, Their Availability and Capability: The primary technique for data generation 

under this project will be to use recognized and generally accepted good engineering practices 

(RAGAGEP) and costing techniques. The individual partners and subcontractors mentioned within the 

proposed project represent decades of experience in CO2 capture and coal plant operations. All project 

participants have committed the necessary resources to execute this project. These same industry 

experts have been a part of several pre-FEED and FEED projects on similarly sized systems within North 

Dakota. In addition to the engineering design work, flue gas testing will be carried out in accordance 

with standard testing procedures and protocols. 

Environmental and Economic Impacts while Project Is Underway: The majority of the proposed work is 

a paper study and will not have an environmental impact to the FEED study area or partner facilities. A 

limited amount of flue gas sampling and fly ash collection will take place at Coal Creek Station, and some 

laboratory analysis will take place at the EERC. Both of these locations are sites where these types of 

activities occur on a daily basis and are equipped to mitigate any potential environmental impacts.  

Ultimate Technological and Economic Impacts: The proposed bridge study is a necessary due diligence 

process in project development and will provide vital information to secure financing for CO2 capture at 

Coal Creek Station. Financing and CCS project business cases continue to be reliant on federal 45Q tax 

incentive programs that require projects must begin construction by December 31, 2032. Continued 

investment in this project ensures that this initiative can be economically viable and successfully move 

along the project development path. Subsequent projects will have a better understanding of challenges 

with ash constituents, resiliency, and cost and will be better informed and more likely to succeed and 

make progress toward Governor Burgum’s goal of North Dakota carbon neutrality by 2030. The later 

projects will benefit by being provided with key information relating to considerations for cost and 
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reliability as well as information on specific carbon capture technologies. By seeking a way to cost-

effectively use lignite in a carbon-constrained world, this project supports the core mission of the Lignite 

Research, Development and Marketing Program (LRDMP) to develop large-scale commercial projects 

that reduce environmental impacts and increase sustainability of energy production and delivery. 

 Maintaining and adding jobs will also be a key economic factor for long-term implementation of 

carbon capture, utilization, and storage (CCUS) in North Dakota. The power industry and a newly created 

CCUS industry will preserve and gain new careers as a result of the proposed project. If North Dakota 

can produce a lower-carbon-intensity power product by implementing CCUS at lignite-fired power 

plants, the state will be able to maintain a reliable baseload power source that can ensure electricity 

security for North Dakota and complement existing and future renewable generation in the state, 

adding thousands of direct, long-term careers in the process. If the proposed work moves into 

construction and deployment phases, Coal Creek Station and the Falkirk Mine will retain the current  

700 direct/indirect jobs and add approximately 35–40 direct jobs. Additionally, short-term construction 

jobs are likely to be over 2000 direct/indirect jobs (Stanislowski and others, 2019). 

Why the Project Is Needed: This project is needed to ensure the most cost-effective and reliable 

capture system is designed for Coal Creek Station, a vital generating asset in our state and region. The 

2019 Polar Vortex (which caused severe limitations of wind power generation capacity and natural gas 

availability) that swept through the Midwest in early 2019 and the 2021 Electric Reliability Council of 

Texas (ERCOT) challenges are profound reminders of why we need to keep our entire power generation 

mix secure and reliable; CCUS can serve as a long-term solution to carbon emissions while continuing to 

provide firm baseload generation to mitigate the impact of increasing intermittent renewable 

generation on grid reliability. Coal Creek Station can serve as a model and learning opportunity for the 

rest of the nation’s existing coal fleet and provide baseload power with reduced CO2 emissions. As with 

the current CCS FEED study, results from this study will support the mission of the LRDMP to 
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concentrate on near-term, practical research and development projects that provide the opportunity to 

preserve and enhance development of our state’s abundant lignite resources. A final report and update 

reports as requested will summarize the findings of this study, which will be useful for other North 

Dakota businesses that wish to pursue carbon capture projects. 

STANDARDS OF SUCCESS 

This project is a necessary next step on the development path for CO2 capture at Coal Creek Station. 

Successful outcomes for the project include development of an optimized CCP design that ensures a 

high level of reliability and a thorough review of the initial cost estimate, preparing the team for Phase II 

of the bridge study that will determine a detailed project cost estimate for 95% CO2 capture at Coal 

Creek Station.  

BACKGROUND/QUALIFICIATIONS 

Background: Many of the project participants have been involved in the pre-FEED study, current FEED 

study, and redundancy study for installing a CCP at Coal Creek Station. As with the pre-FEED, MHIA is the 

technology provider in the current FEED study, redundancy study, and proposed bridge study. MHIA is a 

globally recognized expert in amine-based carbon capture and was the technology provider for the Petra 

Nova project at the W.A. Parish plant in Texas, which is the world’s largest postcombustion carbon 

capture facility installed on an existing 240-MW coal-fueled power plant. The lessons learned from this 

full-scale experience have provided the best methods and control technologies for use at Coal Creek 

Station. The involvement of the International CCS Knowledge Centre has also introduced lessons learned 

from the Boundary Dam Unit 3 CCS project. The pre-FEED and FEED studies for Coal Creek Station 

included development of design packages, cost and performance estimates, and a process hazard 

analysis (PHA, commonly called HAZOP) for both the capture facility and for BOP systems, including, 

among others, the following systems: 

• Flue gas extraction, pretreatment, and handling. 
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• Steam extraction.  

• Cooling water supply and heat rejection equipment. 

• Electrical distribution systems. 

• Fire protection. 

• Plant and instrument air. 

• Process control systems. 

• Demineralized water supply. 

Slipstream Capture Testing 

Although solvent-based carbon capture is common in gas processing, postcombustion carbon capture 

from low-rank coal-fired power stations remains a very new technology at the scale proposed in the 

ongoing work. With any new technology, there is always a risk that full-scale performance will not be as 

expected. The EERC, REC, and MHIA have previously demonstrated 78 days of solvent performance at 

Coal Creek Station using a slipstream system installed on Unit 1 of the plant. During this testing, solvent 

was sampled weekly and analyzed for a wide variety of materials known to be concerns for solvent 

degradation. Over the course of more than 2 months of continuous operation, accumulation of these 

materials was examined and reported to the project team. The solvent performance remained steady 

without indications of major loss of capture capacity. This experience gave preliminary confidence that 

MHIA’s KS1™ and KS-21™ solvent technology is likely to perform well at Coal Creek Station with the 

unique flue gas from this plant. The next steps proposed in the bridge study are to further test and 

validate the findings of the slipstream work with additional sampling and laboratory work. 

 One key factor that has arisen as a concern for postcombustion carbon capture at coal-fired 

power plants in recent years is solvent loss to aerosol formation. Although this is not a major source of 

amine loss in traditional CO2 capture units for natural gas, the very fine fly ash from coal-fired power 

plants provides surface area where volatile amines can condense to form submicrometer aerosols. This 

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



 

14 

aerosol mist is difficult to recover using conventional methods. In flue gas from low-rank coals, this 

aerosol formation can lead to amine losses that are much higher than would be expected from 

traditional vaporization losses. 

 During on-site slipstream testing at Coal Creek Station, the EERC worked with MHIA to test 

MHIA’s AER technology for minimizing aerosol losses. During operation with the AER unit, amine was 

below the 0.1-ppm detection limit at the system outlet, and daily sampling of the solvent over the 

course of more than 2 months of operation showed that amine content was stable within the expected 

range. By contrast, during short-term operation with conventional demisting technology, the aerosol 

and amine contents were significantly higher. Moreover, measurements conducted on the same system 

using a conventional monoethanolamine (MEA) solution and a traditional water wash section showed 

large increases in aerosol content through the capture system. These results demonstrate that MHIA’s 

proprietary combination of solvent and AER technologies are likely to be effective at limiting amine 

losses to aerosols at Coal Creek Station. As noted in the methodology section, the project team will be 

considering implementing a WESP to further mitigate impacts to the solvent and amine emissions. 

FEED/Redundancy 

The results from the pre-FEED and slipstream tests provided initial information for the project team to 

build directly into the current FEED and redundancy study. The proposed bridge study will support 

efforts to improve cost and manage risk with reliability/availability of the carbon capture facility and will 

run concurrently with the current FEED/redundancy study. 

 The FEED study was focused on the addition of a full-scale postcombustion CCS that will capture 

95% of CO2 emissions at the 1100‐MWe Coal Creek Station. The capture system design features 1) steam 

cycle integration with advanced heat recovery to improve energy efficiency, 2) an integrated solution for 

aerosol emissions to improve environmental and operating costs, 3) design of the world’s largest 

capture facility (9.0 million tonnes/yr, representing 19% of the CO2 from North Dakota’s stationary 
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sources), 4) engineering for cold-climate performance, and 5) equipment redundancy to improve CCS 

reliability and availability.  

 To date, the project team has completed many aspects of the FEED and redundancy projects and 

is taking a deeper dive into reliability based on additional flue gas characterization and creating the most 

efficient and cost-effective design that is possible. The bridge study will build off of the work completed 

to date. 

Qualifications: REC is the project lead and the proud owner and operator of Coal Creek Station. The REC 

team works to maximize efficient energy production and sound energy management to unlock the 

energy sector’s full potential. REC is working diligently to capitalize on innovative technologies so that 

future generations have sustainable energy solutions. REC is committed to providing reliable, low-

carbon, baseload power to North Dakota and the region. Carbon capture is vital to the success and 

continued operation of Coal Creek Station, and REC is committed to delivering carbon capture that will 

serve as a showcase for future projects around the world. Mr. Conway Nelson, Director of Carbon 

Management, will be the overall project manager. Mr. Nelson will focus on ensuring the overall success 

of the project by providing experienced management and leadership to all activities within the project. 

Mr. Nelson will ensure that the project is carried out within budget, schedule, and scope. Mr. Nelson will 

also be responsible for communication with project partners and REC project personnel. Additional key 

personnel from REC include Stacy Tschider (CEO), Jeff Jonson (President), Chris Faul (VP Operations), 

Lyndsey Roemmich (VP Finance), Jessica Bell (VP External Affairs), Jon Price (Director, Projects), Dalton 

Norton (Project Engineer), and John Bauer (Plant Manager). Letters of commitment from each entity can 

be found in Appendix B, and qualifications of all key personnel can be found in Appendix C. The 

organizational chart for the bridge study is shown in Figure 1. 
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Figure 1. Organization chart. 

 The EERC is the lead for the current FEED and redundancy projects and will aid with project 

administration, flue gas analysis, and overall design/costing review. Mr. Jason Laumb, Director of 

Advanced Energy Systems Initiatives, will be managing the EERC efforts and is the current project 

manager for the FEED and redundancy studies. Mr. Laumb will also be responsible for communication 

with EERC project personnel.  

 Mitsubishi Heavy Industries America, Inc., and Mitsubishi Heavy Industries Engineering, Ltd., are 

subsidiaries of Mitsubishi Heavy Industries, Ltd., of Japan (together referred to as MHIA). MHIA will be 

responsible for the CCS scope. Starting in the early 1990s, MHIA jointly developed with Kansai Electric 

Power Company (KEPCO) the proprietary Kansai Mitsubishi Carbon Dioxide Recovery Process (KM CDR 

Process™) for carbon dioxide removal from combustion gas exhaust streams. MHIA’s KM CDR Process™ 

is an amine-based CO2 capture process that uses MHIA proprietary solvents. The CCS is capable of 

recovering 95% of the CO2 from the flue gas and compressing the treated CO2 to adequate pipeline 

conditions. MHIA has provided 13 commercial CCSs around the world, including the world’s largest 
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postcombustion system capturing 5265 stons/day from a coal-fired power plant in Thompsons, Texas 

(Petra Nova) for enhanced oil recovery (EOR). Key personnel from MHIA include Mr. Tim Thomas (Senior 

Vice President and Deputy General Manager), Mr. Takashi Kurioka (Project Manager), and Mr. Hiro 

Tanaka (Engineering Manager). 

 BMcD will be responsible for BOP engineering. BMcD is a fully integrated engineering, 

architecture, construction, environmental, and consulting firm with a multidisciplinary staff of more 

than 7600 professionals. Founded in 1898, its singular mission has been to make its clients successful. 

Because BMcD is relationship-focused and dedicated to creating amazing success for its clients, it has a 

90% repeat-business rate and client partnerships that span multiple decades. Being 100% employee-

owned means that everyone has an ownership stake in the success of the clients and all team members 

are driven to find great solutions. Key personnel from BMcD include Mr. Aaron Bennett, Project 

Manager, and Ms. Patricia Scroggin-Walker, Carbon Capture Director. Additional B&McD team members 

include Doug Randall and Justin Schnegelberger. 

 Sargent & Lundy will serve as the owner’s engineer, with involvement in all aspects of the project, 

including a focus on permitting strategy development. Sargent & Lundy is a Chicago-based firm that 

offers the technological know-how for making informed decisions when evaluating and implementing 

postcombustion CCUS technologies. Sargent & Lundy is an industry leader in CO2 capture technologies 

with experience and capabilities for executing pilot- to commercial-scale projects. Sargent & Lundy CCUS 

services encompass feasibility studies, preliminary conceptual designs, FEED studies, plant integration 

planning, BOP detailed designs, permitting support, and project and construction management. Sargent 

& Lundy teams have collaborated with technology suppliers, utilities, investors, and others to support 

the evaluations and development of new CO2 capture initiatives and opportunities. Sargent & Lundy key 

participants are Kevin Lauzze, Project Director, and Donna Eglar, Project Manager. 
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 The International CCS Knowledge Centre will be involved in all technical aspects of the project. 

The CCS Knowledge Centre provides independent, expert advisory services for CCS/CCUS projects across 

multiple industries based on its team’s unparalleled experience developing the world’s first fully 

integrated postcombustion CCS facility on a coal-fired power plant at SaskPower’s 115-MW Boundary 

Dam Unit 3. Key participants from the International CCS Knowledge Centre activities are Everett Rueve, 

Project Manager; Colin Campbell, Principal Chemical Specialist; and Yuewu Feng, Senior Engineer. 

 There are additional project participants not named specifically in the text that will be providing 

services to the project and paid with REC in-kind contributions. These subcontractors will provide flue 

gas sampling services, advisory services, and conduct a RAM study. 

VALUE TO NORTH DAKOTA 

The proposed bridge and the ongoing FEED and redundancy projects’ primary value to North Dakota will 

be maintaining and adding new jobs to the state and local economies in areas where current and new 

regulations threaten to significantly reduce activity in coal utilization, one of the state’s most vital 

resources. The power industry and a newly created CCUS industry that will result from this project will 

preserve and gain new careers. If North Dakota can produce a lower-carbon-intensity power product by 

implementing CCUS at coal-fired generation units, the state will be able to maintain a reliable baseload 

power source that can be used to complement existing and new renewable generation in the state, 

adding thousands of direct, long-term careers in the process. If the proposed work moves into 

construction and deployment, Coal Creek Station and the Falkirk Mine will retain the current  

700 direct/indirect jobs and add approximately 35–40 direct jobs. Additionally, short-term construction 

jobs are likely to be over 2000 direct/indirect jobs (Stanislowski and others, 2019). 

 Beyond the plant, the lignite-fired power plants in North Dakota present an opportunity to 

economically demonstrate the large-scale feasibility of CCS for the existing domestic coal fleet that is 

unique to North Dakota. The North Dakota plants are optimally located near both appropriate geologic 
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storage and fields amenable to EOR operations, an advantage not found in other parts of the world. The 

economic health of the central region of North Dakota is tied to energy jobs in the area, and advancing 

CCUS technologies here can help show the world how projects such as these can be successful. 

Currently, the lignite industry directly employs 3623 people, with another 9500 indirect employees 

supported by the industry, accounting for over $5.4 billion in economic impact. Technology advances 

that continue the responsible use of lignite and bring new industries to the region are critically needed 

to sustain and grow these jobs. Based on a recent study by the EERC, the economic impact to a state 

such as North Dakota from development of a new carbon capture and EOR industry would be 

tremendous if deployed statewide: $2.5 billion – $3.0 billion in annual economic activity, state revenue 

increase of $160 million per year, and creation of approximately 8000 long-term jobs (Stanislowski and 

others, 2019). This diversification provides additional stability to a state heavily reliant on a commodity-

based economy. 

 At a project level, the cost and benefits of a redundancy/sparing approach to the ongoing FEED 

project will benefit the entire lignite fleet. The project will also provide a basis for identifying and 

evaluating those systems, equipment, and parts essential to maintaining high availability and reliability 

of the installed CCS. Because space limitations exist at all utility sites, results from this study will identify 

probable changes to the support structure and overall equipment layout required to implement a 

capture island at an existing plant. This project will reduce risks: both technological and economic risks 

associated with investing in a postcombustion capture retrofit project. 

 The primary deliverable for the project will be a completed Phase I bridge study report. The 

report will include finalization of an optimized process design, including revised equipment lists, process 

flow diagrams, P&IDs, electrical load list and single-line diagram, evaluation of possible civil and 

structural changes required to support the additional equipment recommended within the CCP island, 

and a summary of the basis for the initial cost estimate. It is expected that the tasks associated with the 
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proposed study will be completed by November30, 2024, running concurrently with the ongoing FEED 

and redundancy projects. 

MANAGEMENT 

REC is the lead organization for this project and will oversee all associated tasks and management 

activities. REC will schedule regular internal and external meetings with project staff and advisors to 

ensure that the project is conducted in accordance with the project plan (budget, schedule, deliverables, 

and milestones) and meets quality objectives. These meetings will be used to review project status, 

risks, issues, and potential adjustments to the project plan. REC will keep all partners informed of 

project progress and coordinate activities as necessary for the execution of a successful project and will 

be responsible for timely submission of all project deliverables and transfer of data and products to the 

team.  

TIMETABLE 

The overall project timeline can be found in Figure 2. The proposed bridge study is expected to require 

10 months, with a projected completion date of November 30, 2024. Some portions of the project are 

underway, as flue gas testing was completed at Coal Creek Station in February 2024. This initial work 

was funded by REC and was necessary to keep the project moving. Additional work will start in earnest 

upon approval from NDIC. This timeline is necessary to maintain a schedule that could allow for 

construction activities to begin before December 31, 2032. 

BUDGET AND MATCHING FUNDS 

The proposed budget is $2,188,833, with $1,094,416 from NDIC and $1,094,417 of cash/in-kind support 

from REC. The budget includes subcontracts for all key subcontractors and those providing services 

noted in the proposal for Phase I. The detailed breakdown is shown in Table 1. Budget notes can be 

found in Appendix D. Cash cost share in the amount of $716,897 will be provided by REC. 
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Figure 2. Project timeline. 

Project Associated Expense 
NDIC Share 

(Cash) 
REC Share (In 

Kind) 
REC Share 

(Cash) Total Project 
REC Staff and Subconsultant (in-
kind)   $377,520   $377,520 

Flue Gas Testing     $200,000 $200,000 
International CCS Knowledge 
Centre     $258,811 $258,811 

EERC $426,302     $426,302 
Sargent & Lundy (Owner's 
Engineer) $213,114   $191,886 $405,000 

MHIA $455,000     $455,000 
B&McD     $66,200 $66,200 
Total $1,094,416 $377,520 $716,897 $2,188,833 

 

TAX LIABILITY 

REC has no outstanding tax liability. 

CONFIDENTIAL INFORMATION 

No confidential information is contained in this proposal. 
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  April 2, 2024 
 
 
 
Mr. Conway Nelson 
Director of Carbon Management 
Rainbow Energy Center 
918 East Divide Avenue 
Bismarck, ND 58504 
 
Dear Mr. Nelson:  
 
Subject: EERC Proposal No. 2024-0163 Entitled “Support for Bridge Study Phase I”  
 
Introduction 
 
 The Energy & Environmental Research Center (EERC) is pleased to support Rainbow Energy 
Center (Rainbow) in its Bridge Study Phase I project for the North Dakota Industrial Commission (NDIC) 
Lignite Research Program (LRP). The EERC has a long history of working with NDIC and has worked 
with Rainbow through its front-end engineering and design (FEED) and redundancy studies that have led 
to this proposed effort. The EERC will use this experience to support the proposed project. 
 
 The EERC will support the following tasks within Rainbow’s scope of work submitted to LRP. 
 
Task 1 – Cost Estimate Review and Validation 
 
 The EERC will provide a support role in this task, which will consist of reviewing the carbon 
capture and balance-of-plant (BOP) capital and operating cost estimates to ensure a common 
understanding of these foundational estimates. The review will include a constructability analysis to 
consider innovative opportunities for construction cost reductions and a reorganization of the estimate to 
allow adjustments by specific process systems during subsequent tasks. 
 
Task 2 – Flue Gas Characterization 
 
 The EERC will provide a support role for the flue gas characterization work. During the FEED 
study, it was determined that additional flue gas testing was necessary to measure the levels of flue gas 
constituents that may cause accelerated amine degradation or equipment fouling (constituents such as iron 
and other metals, NO2, and particulate matter [fly ash] were measured). The results of this flue gas testing 
will be used to determine process adjustments that may be necessary to minimize the risk of accelerated 
amine degradation. 
 
 The EERC will play a primary role in designing and executing a laboratory study under this task. 
In addition to the flue gas testing, laboratory tests will be conducted by the EERC to examine the 
potential for Coal Creek Station fly ash to cause degradation reactions with the proprietary Mitsubishi 
Heavy Industries, Ltd. (MHI) amine. The EERC will perform experimentation where the MHI amine is 
exposed to fly ash from Coal Creek Station over long durations. The exposed amine will be periodically 
sampled and analyzed for products of degradation in EERC laboratories. The specific experimental design 
will be developed in concert with Rainbow and other project participants. 

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



Mr. Nelson/2 
April 2, 2024 
 
 

 

Task 3 – Process Design Finalization 
 
 The results of the flue gas characterization work completed in Task 2 will be used to finalize the 
process design, including the potential need for a wet electrostatic precipitator (WESP) for flue gas 
pretreatment and potential adjustments to the carbon capture plant (CCP) system to effectively control 
amine degradation. The EERC will play a support role in this task by making recommendations based on 
the results of the flue gas characterization and amine degradation studies.  
 
 A high level of redundancy was included in the CCP design (n+1 approach for key equipment) to 
maximize reliability. A systematic reliability, availability, maintainability (RAM) study will be completed 
in Task 3 to determine an optimal level of redundancy in the process design that will minimize costs while 
ensuring reliable operation of the CCP. 
 
 Prior to finalizing the process design, the EERC will support a hazard and operability (HAZOP) 
analysis to ensure that the revised design will not cause operability problems with Coal Creek Station or 
the new CCP. 
 
Task 4 – Project Management and Reporting 
 
 The EERC will play a primary management and reporting role in the project. The EERC will aid in 
managing the cost, scope, and schedule of Tasks 1–3 by helping with scheduling regular progress 
meetings with the team and updating progress relative to the project schedule. 
 
 The EERC will work closely with Rainbow to prepare a final report incorporating the results of the 
FEED study as well as this bridge study. The EERC will also support the development of interim status 
updates as required by NDIC. 

 
 The total estimated cost for this proposed scope of work is $426,302 for a project duration of  
6 months. Expenses will be invoiced monthly on a cost-reimbursable basis. A detailed project budget is 
provided as a table in a format requested by the LRP. 
 
 

Project Associated Expense NDIC Share (Cash) Total Project 
Labor $256,238 $256,238 
Travel $557 $557 
Supplies $10,000 $10,000 
Laboratory Fees and Services   
 Analytical Research Lab $5,741 $5,741 
 Shop and Operations $5,408 $5,408 
 Engineering Services Fee $2,887 $2,887 
 Document Production Services $1,489 $1,489 
Total Direct Costs $282,320 $282,320 
Facilities & Administration $143,982 $143,982 
Total Cash Requested $426,302 $426,302 
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We look forward to the opportunity to continue our collaborations with Rainbow on this project. If 
you have any questions, please contact me by phone at (701) 777-5114 or by email at 
jlaumb@undeerc.org.  

Sincerely, 

Jason D. Laumb 
Director of Advanced Energy Systems 
 Initiatives 

Approved by: 

Charles D. Gorecki, CEO 
Energy & Environmental Research Center 

JDL/rlo 
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March 29, 2024 

Conway Nelson 

Director of Carbon Management 

Rainbow Energy 

918 E Divide Avenue 

Bismark, ND 58504  

Re: Rainbow Energy Center CCUS FEED Continuation Bridge Study Proposal – Rev 1 

Dear Mr. Nelson,  

On behalf of the Burns & McDonnell team and our 14,500+ Employees, we are pleased to present our 

proposal for the Rainbow Energy Center CCUS FEED Continuation Bridge Study. Our team is uniquely 

positioned and equipped to support Rainbow Energy Center with these items. 

The proposed Scope of Work, Schedule, and Terms and Conditions (Confidential) are attached.   

We appreciate being considered and look forward to supporting Rainbow Energy Center in this effort. 

If you have any questions or need any additional information, please contact Aaron Bennett at 816-

894-8852 or me at 816-822-3826. 

 

Sincerely, 

 

 

 

Chris Ruckman 

Decarbonization Vice President 

Burns & McDonnell 

 

 

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



Scope of Work

Commercial (Confidential)

Terms
Rate Sheet

Table of Contents

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



 

   Rev 1 
 

 

1 

Scope of Work 
 

The Engineering Scope of Work for the Rainbow Energy Center CCUS FEED Bridge Study has been 

broken into two (2) task items.  Task numbering is intended to align with the task numbering in the 

overall project Funding Application.  Scope for both tasks, costs for the proposed services, and 

schedule for the deliverables are defined within this Proposal. 

Task 3 – Develop a Cause and Effect matrix to support the Study HAZOP for BOP controls 

philosophy.  The only deliverable is a Cause and Effect matrix. 

Task 7 – General Project Support 

a. Project management and engineering support for weekly meetings and associated preparation 

and follow-up tasks for four (4) months.  We have estimated anywhere from 4-8 hours per week 

total effort during this 4 month time period. 

b. Includes a Scope-of-Work kickoff Teams meeting. 

 

Commercial 
 

Pricing 
Burns & McDonnell proposes to perform the herein described Scope of Work on a time and materials 

basis, pursuant to the Schedule of Hourly Professional Services Billing rates included herein. Burns & 

McDonnell is committed to supporting REC as required throughout the FEED Bridge Period.   

Table 1: Summary of Price per Task 

` Estimated Hours Estimated Costs 

Task 3 – Cause & Effect Matrix 100 $31,700 

Task 7 – General Project Support 115 $34,500 

Total 215 $66,200 

 

Schedule 
Burn & McDonnell proposes to perform the proposed Scope of Work during a period of four (4) 

months beginning at award of the FEED Bridge Study Work.  

Task 3 – The cause-and-effect matrix will be provided two (2) months after award. 

Task 7 – Work will occur through the duration of the Feed Bridge Study.  
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Terms & Conditions 
Burns & McDonnell proposes to provide the proposed services in accordance with the Terms & 

Conditions for Professional Services included herein (Confidential).   

Assumptions & Clarifications 
• Burns & McDonnell has assumed a FEED Bridge Study duration of four (4) months.  

• 3D Model updates are not included. 

• Travel is not anticipated, and no travel costs are included. 
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Engineered Systems Division 

20 Greenway Plaza Suite 600 Houston, TX 77046   Tel: (713)-351-6400  Fax: (713)-351-6450 
 

 

 
April 01, 2024 
 
Mr. Conway Nelson, P.Eng., PMP 
Director of Carbon Management 
Rainbow Energy Center LLC 
2875 Third Street SW 
Underwood, ND 58576 
 
By email to: conway.nelson@rainbowenergycenter.com 
 
RE: Proposal for FEED Bridging Work for Rainbow Energy Center Carbon Capture 
 
Dear Mr. Nelson,   
 
Mitsubishi Heavy Industries America, Inc. (MHIA) is pleased to propose to Rainbow Energy Center (REC) 
“Bridging Work” following the recently completed Front-End Engineering Design (FEED) study for the REC 
carbon capture project at Coal Creek Station in Underwood, ND. The FEED was based on certain design 
assumptions and resulted in a ±15% estimate of the engineering, procurement, and construction (EPC) 
cost for the carbon capture islands. As we understand from our several recent discussions with you, REC 
would like to revisit certain of the design assumptions for the FEED and estimate potential impacts to the 
EPC cost. 
 
MHIA supports REC’s interest in continuing to advance the carbon capture project. Therefore, for the 
Bridging Work we propose two primary tasks, as described below. 
 
Task A – Establish Detailed EPC Cost Baseline 
In Task A, MHIA and our construction estimating subcontractor will provide to REC a further breakdown 
of the current EPC cost estimate for the carbon capture islands. Neither the physical scope nor the 
assumptions behind the current EPC cost estimate will change, but we will develop a breakdown of the 
current estimate into the following categories: 

1. Bid Tabulation of Major MHI Procurement Items. This bid tabulation to include: 
a. Shell & Tube Heat Exchangers 
b. Plate & Frame Heat Exchangers 
c. CO2 Compressor (Procurement Estimate Basis) 
d. CO2 Dehydration Unit 
e. Flue Gas Blowers 
f. Larges Motors and Pumps 

2. Construction Cost Estimate Breakdown. This breakdown will include: 
a. Labor Wage Build-Up 
b. Permanent Materials Bid Tabulations 
c. Small Tools & Suppliers Summary (Manhour ST&S vs Direct Estimated ST&S) 
d. Breakdown of Main Construction Bill of Quantity by Plant Area (Approximate; by MHIA) 
e. Factored Construction Estimate Breakdown by Plant Area BOQ as Above. 
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MHIA and our construction estimating subcontractor will review the estimate with REC (2 days in Kansas 
City or Houston; attendance by MHI Japan staff to be remote/virtual). 
 
Task B – Update Project Design Basis 
In Task B, MHIA will work with REC to update the design basis for the carbon capture island based on a 
series of design option impact studies. We anticipate three primary design option impact studies at this 
time, as described below. Final study scoping and study execution will be performed collaboratively with 
REC personnel. For clarity, the design deliverables noted in Task B.1 would be produced only once. 

1. Flue Gas Data Update. In this study MHIA and REC will evaluate the impact of changes in the 
current understanding of Coal Creek Station flue gas composition based on the results of recent 
stack testing and other information, and will evaluate changes to the project design basis as a 
result of that new flue gas information. In particular, the potential need for a wet electrostatic 
precipitator and other impurities counter measures, such as solvent filtration and enhanced 
reclaiming, will be evaluated. As a part of this study the following design deliverables will be 
developed by MHIA: 

a. Basic Engineering Design Data (BEDD) 
b. Block Flow Diagram 
c. Process Flow Diagram 
d. Utility Flow Diagram 
e. Emissions and Effluents List 
f. Utility Summary 
g. Process Datasheets for related equipment 
h. Engineering Drawings for related equipment 
i. Plot Plan 
j. Single Line Diagrams 
k. Electrical Load List 
l. Technical Analysis Report for new Flue Gas data 

Note that the physical scope of these design deliverables will remain within the carbon capture 
inside battery limits (ISBL) as defined in the recent FEED study. Design of outside battery limits 
systems will remain within scope of others. 

2. Reliability-Availability-Maintainability (RAM) Update. In this study MHIA will develop and 
provide technical data on expected carbon capture component reliability to support a revised 
RAM analysis for the project to be conducted by REC. During REC’s revised RAM analysis MHIA 
will provide rough-order-of-magnitude advice on potential capital and operating cost impacts of 
several redundancy changes considered by REC. 

3. Plot Plan Study. In this study, following conclusion of other relevant studies above, MHIA will 
support REC evaluation of an alternative layout of the carbon capture project and will develop an 
alternative plot plan reflecting a preliminary final project design. Although included in our 
estimated level of effort for the Bridging Work, if MHIA and REC determine that the Plot Plan 
Study is not required that work can be omitted. 

 
Each design option impact study performed under Task B would include a summary of the key technical 
implications of the design change, evaluation of the related impacts on the carbon capture system design 
and performance using MHI design rules-of-thumb and other methods, and estimation of the potential 
capital and operating cost impacts of the design and performance changes. 
 

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



 

 Page 3 of 3 

MHIA proposes to conduct this work on a time and materials (T&M) basis over a period of six (6) months 
starting from execution of an appropriate services agreement between MHIA and REC. MHIA would 
invoice REC monthly for our work, including a breakdown of hours for MHIA and MHI Japan staff, at the 
hourly rates used during the FEED study (adjusted for inflation). Invoices from our construction estimating 
subcontractor plus an administrative mark-up of 15% would passed through to REC as-incurred by MHIA. 
Travel by MHIA our subcontractor for meetings requested by REC would be invoiced at reasonable and 
customary rates for business travel in the United States. 
 
MHIA estimates the level of effort for this work to be $455,000. We anticipate that an overall not-to-
exceed cap would be included in the contract for this work. 
 

Performer Task A Estimate Task B Estimate Total Estimate 

MHIA (Time and non-Construction 
Expenses) $114,600 $225,400 $340,000 

Construction Estimator (Time and 
Expenses) $75,000 $25,000 $100,000 

Total with Mark-Up $200,850 $254,150 $455,000 

 
MHIA understands that following the two tasks above, REC may wish to extend the Bridging Work into a 
second phase that would include revising the FEED study including cost estimating for the selected final 
project design, as well as development of associated commercial arrangements and firm pricing for 
project execution. It is difficult to accurately estimate costs for such a second phase at this time, but 
prior MHIA experience suggests 9 – 12 months would be required for such an effort, and depending on 
level of redesign required after the current FEED, cost could range from $1 million to $5 million or more 
for this work. 
 
If you have any questions about this proposal, please do not hesitate to reach out to me at the number 
below or contact Hirotaka Tanaka at +1 832-206-9323 / hirotaka.tanaka@mhia.com. 
 
Sincerely, 
 
 
 
 
Mike Fowler 
Vice President, Business Development 
Engineered Systems Division 
Mitsubishi Heavy Industries America, Inc. 
mike.fowler@mhia.com 
+1 832-207-9499 
 

Attachments: MHIA and Construction Estimating Subcontractor Rate Sheets (Confidential) 

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



 

55 East Monroe | Chicago, Illinois 60603-5780 | 312.269.2000 | www.sargentlundy.com 

Kevin Lauzze 
Senior Vice President & Project Director 
(312) 269-2015 
kevin.c.lauzze@sargentlundy.com 

April 3, 2024 – Revision 1 
Coal Creek Carbon Capture and Storage Project 

Bridge Study (Post Feed) Owner’s Engineering Services 

Mr. Conway Nelson: 

Sargent & Lundy (S&L) is pleased to provide this proposal for Bridge Study Services to support Rainbow 
Energy Center (REC) post combustion carbon capture plant at the Coal Creek Station located near 
Underwood North Dakota. 

S&L has been involved in numerous first-of-a-kind projects and concepts throughout our 133-year history. 
Our identity is rooted in a culture of innovation and quality. We have been at the forefront of new design 
throughout this time. Understanding the engineering required for these new applications is necessary for 
success. S&L is uniquely qualified to support your technology development based on the following: 

• Industry Leader in CCS – S&L is an industry leader CCUS and have worked on all phases of 
CCUS projects including feasibility, Pre-FEL, and FEL studies, government funding applications, 
pilot-skid design, and detailed design/project implementation. S&L has completed 116 projects with 
an additional 30 active projects currently on-going, for 85 clients involving 30+ technologies since 
2007. This includes projects involving DAC technologies across various stages of development. 

• Strong Technology Experience – While S&L prides itself on being technology agnostic, we 
believe strong relationships with technology suppliers is essential to our work. However, S&L has 
a history of supporting technology suppliers in projects that have advanced their overall technology 
development including developing pilot-scale projects, supporting scale-up efforts, and developing 
full-scale FEED studies. Over repeated projects and inquiries with technology suppliers, S&L seeks 
to develop collaborative working relationships with technology suppliers. 

• Team Qualifications – S&L has a large number of employees who are actively working on CCS 
projects, including similar projects in North Dakota. These individuals range in discipline and 
expertise, and include process/environmental, mechanical, structural, civil, electrical, I&C, 
designers, construction management, cost estimating, and permitting. As a full-service engineering 
firm S&L has an array of subject matter experts to rely on for expertise across a wide range of 
topics. 

On behalf of S&L’s entire organization, I sincerely appreciate the opportunity to provide this proposal and 
look forward to providing the high-quality services to you that all of S&L’s customers have come to expect. 
If you have any questions or need additional information regarding this submittal, please do not hesitate to 
call me at 312 269-2105. 

Yours very truly, 

 
Kevin Lauzze 
Senior Vice President & Project Director 

Electronic Distribution Only 
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© Sargent & Lundy, L.L.C. 2024. Contains confidential or proprietary information and is subject 
to the restrictions on title page. 

1. S&L COMPANY OVERVIEW 

1.1. ORGANIZATION AND STRUCTURE 

S&L’s overall company business unit organization is structured to systematically promote the exchange of 

knowledge and experience throughout the firm. Figure 1-1 presents a high-level view of our overall 

organization. This organizational approach enables our engineers, designers, and technical specialists to 

keep current in their respective areas of expertise and to provide value-added services and innovative 

solutions for every assignment undertaken. S&L is 100% owned by the members of the company, and all 

of the S&L officers are actively and solely engaged in the management and day-to-day operation of the 

company. 

Figure 1-1. S&L Overall Organization 

 

We are not affiliated with any equipment suppliers, constructors, or plant operators. This independence 

enables S&L to provide our services to our clients free of bias, based solely on sound engineering principles 

and focused on the good of our customers. Our more than 130 years of continuous experience executing 

power projects is a testament to our ability to put our clients’ interests first, as well as being a firm foundation 

for our understanding of how plant constructability, equipment and system performance and efficiencies, 

materials, emissions control technologies, and designs influence long-term operations and maintenance. 

Chairman, President and Chief Executive Officer, Vic Suchodolski, provides overall direction to company 

policy. He is responsible for the long-range planning, administration, and management of our business 

objectives. This includes guiding and directing marketing and business development efforts to ensure that 

the firm's current activities support its overall objectives.  
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Sargent & Lundy's business group leaders and highlights of the respective group’s primary areas of focus 

are briefly described below. Each business group is directed and managed by personnel who have 

demonstrated leadership, project management, and technical abilities, while consistently satisfying client 

needs. This dynamic organizational arrangement provides the flexibility to readily allocate and transition 

key personnel in divisions and groups, as needed. 

S&L’s business group leaders and highlights of the respective group’s primary areas of focus are briefly 

described below. Each business group is directed and managed by personnel who have demonstrated 

leadership, project management, and technical abilities, while consistently satisfying client needs. This 

dynamic organizational arrangement provides the flexibility to readily allocate and transition key personnel 

in divisions and groups, as needed. 

The work proposed here will be completed in our Energy & Industrial Group. 

1.1.1. Technical Support Divisions 

S&L’s business groups are supported by various technical divisions, some organized separately within the 

business group dedicated to facility development and operating service support. This approach helps to 

align staff skills to the clients being served by the respective business groups. 

Table 1-1. Technical Support 

Division/Section Function 

Mechanical Engineering and Design Mechanical engineering analysis and design for facility mechanical 
systems. 

Electrical and Controls 
Engineering and Design 

Electrical project engineering activities, including electrical design and 
analysis activities. 

Instrumentation & 
Controls Engineering 

Engineering and design of instrumentation control and systems for major 
steam-electric generating plants. 

Structural / Civil / Architectural / 
Geotechnical Engineering and 
Design 

Structural, civil, architectural, and geotechnical engineering services 
support for fossil or nuclear operating units or for the development new 
units. 

Piping Analysis and 
Mechanical Design 

Engineering, analysis, and design services associated with piping, piping 
supports, and related mechanical engineering interface. 

Material Handling Engineering and design for delivery, unloading, storage, reclaiming and 
conveying of solid fuels and bulk chemicals; and ash handling collection 
and transport systems. 

Plant Performance Heat and mass balances, cycle optimization, and plant and equipment 
performance testing. 

Plant and Building Services Engineering and design for fire protection, HVAC, plumbing and 
architectural services. 
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Division/Section Function 

Environmental, Permitting, and 
Regulatory Services 

Engineering analysis for air quality control and water quality control 
technologies, as well as environmental assessments, compliance 
planning, licensing, and permitting services. 

Electrical Analytical Generation and transmission systems planning studies, plant electrical 
system design studies, and other analytical work related to the evaluation 
of electrical system design, performance, and operation. 

Materials Engineering Recommends appropriate materials of construction to suit the service 
environment and provides quality control surveillance and testing services 
related to equipment and materials suppliers. 

Construction Management Manages construction activities for new units and retrofit projects, 
including startup and testing programs. 

Transmission and Distribution Engineering and design services to support the development, 
maintenance, and upgrading of transmission lines and substations. 

O&M Support Services Prepares operating procedures and training and analyzes overall unit 
performance improvements. 

Procurement Supports projects with equipment and materials procurement services, 
including specification preparation, supplier negotiation, expediting and 
similar services. 

Planning and Scheduling Develops and maintains project plans and schedules. 

Cost Information Prepares cost estimates of equipment, labor, and materials to support 
projects. 

1.2. RESOURCE AVAILABILITY AND LOCATIONS 

S&L was formed based on the technical strengths of its founders, with roots dating all the way back to 

Thomas Edison. Since then, generations of our engineers and technical experts have been leaders in 

shaping the power and energy industry in the United States and around the world. Our industry leadership 

continues to this day and includes the following contributions: 

 More than 330 members on industry code committees and industry compliance organizations, e.g., 
ASME, ACI, AISC, ANS, ASTM, IEEE, ISA, and NFPA, among others. 

 Leadership as Chair, Vice Chair, or Officer on numerous of the above code committees. For 
example, a Sargent & Lundy staff member was appointed senior vice president, an officer position, 
of the ASME Standards and Certification Sector by the ASME Board of Governors. The position of 
senior vice president of this sector chairs the Council on Standards & Certification. It governs the 
development and maintenance of all ASME codes, standards, and guides as well as ASME 
certification activities. 

 Continuous investment and leadership participation in global industry conferences and seminars. 

 Annual engagements with the Electric Power Research Institute (EPRI) on a paid basis to facilitate 
the development of market studies, representative costs, and industry trends. 

 Industry recognition as a leader in state-of-the-art technical training. 

S&L’s interdisciplinary professional workforce continually diversifies to evolve in parallel with the changing 

needs of the global power, energy, and oil & gas industries. Our global office infrastructure and resources 
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enable us to staff projects quickly and with the appropriate mix of expertise and experience for all 

assignments. 

As noted above, S&L serves the worldwide energy and industrial markets from our headquarters in 

Chicago, Illinois, from satellite offices across the United States, as well as from our international and joint 

venture offices in Canada, India, Kingdom of Saudi Arabia, South Korea, and the United Arab Emirates. 
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2. S&L APPROACH 

2.1. PROJECT MANAGEMENT AND CONTROLS 

Sargent & Lundy’s business philosophy includes a foundation built on strong project management 

expertise, processes, and tools for effective project controls. Our project teams are led by Project Managers 

who have extensive experience managing projects of varying degrees of complexity. The technical and 

management skills of our Project Managers are among the principal reasons that S&L project teams 

consistently achieve high quality deliverables, budgetary conformance, and schedule adherence. 

Fundamental to our program is our alignment with the goals and objectives of the Project Management 

Institute (PMI) and our utilization of their Project Management Body of Knowledge (PMBOK®) which we 

use as part of our project management training. 

S&L manages project schedules and costs using tools and reports tailored to the scope, size, complexity, 

functional needs and/or other special requirements that have been identified for the project. The project 

controls program implemented by S&L ensures that the needs of external project stakeholder are 

considered and set up to support am appropriate progress update and reporting frequency. This reporting 

cadence ensures that required data is delivered to the appropriate stakeholders when needed. 

2.2. QUALITY 

Sargent & Lundy has always been committed to providing quality engineering and consulting services. In 

1995, we took the proactive step of establishing a quality management system (QMS based on ISO 9001 

requirements (the figure below shows our current ISO certificate). The foundation of the QMS is the SL-

QAP, Quality Policy, and Program Plan, which includes a set of implementing standard operating 

procedures or SOPs. Adherence to SL-QAP and SOPs is mandatory for all work companywide. 

 
The Sargent & Lundy QUALITY POLICY, as defined in SL-QAP, is to: 

Consistently provide quality work that meets or exceeds customer requirements 
Enable our employees to achieve excellence in the industry 

Continually improve the effectiveness of the quality management system 

For nuclear safety-related work, compliance with our nuclear quality assurance (QA) program, SL-TR-1A, 

is also required. Sargent & Lundy’s Nuclear Quality Assurance Program is maintained as a Topical Report 

as approved by the U.S. Nuclear Regulatory Commission. 

Sargent & Lundy has an established Quality Council that focuses on our quality system and on quality 

improvement activities. The Quality Council, which has been meeting regularly since 1997, serves as a 

Board of Directors for quality matters. The Quality Council highlights issues that need top management 

attention, facilitates knowledge sharing across business groups, monitors selected improvement activities 
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with companywide impact, and fulfills procedurally/programmatically required roles, such as annual 

management reviews and trending of our Performance Improvement Process, as described below. 

The Quality Council is led by our Chairman and CEO, along with the Director of Quality and senior personnel 

drawn from all of our functional and business groups. 

Our approach toward quality is comprehensive and systematic. Certain elements of Sargent & Lundy’s 

QMS are transparent to our customers, but integral to our approach to their work. These elements address 

sustained technical excellence through our System of Processes, knowledge sharing via our Communities 

of Practice (COPs), continual improvement through our Performance Improvement Process, and a defined 

system of checks and balances, including rigorous oversight through companywide audits. 

Additionally, our processes call for independent and interdisciplinary design reviews of critical systems. 

Unbiased subject-matter specialists, i.e., not an assigned team member, critique the design work of the 

dedicated project team members. This is done by scrutinizing and challenging assumptions, technical 

judgment, and conclusions reached during the engineering and design phases. This ensures that our 

expertise and experience are leveraged on all projects and built into every project schedule. The results 

are also documented, typically via meeting notes, with recommended action items clearly identified. 

All Sargent & Lundy projects and processes are subject to audit by a certified Lead Auditor. Audits typically 

include technical specialists for a more robust evaluation that goes beyond compliance with procedural 

requirements. 

Our QMS has regularly been certified as meeting the requirements of ISO 9001:2015 by Perry Johnson 

Registrars, an internationally recognized ISO 9001 registrar. The most recent such audit reconfirmed that 

the execution of our QMS continues to meet or exceed the requirements of the ISO standard. 
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Sargent & Lundy’s QMS promotes a customer focus to our work activities. Our project directors are 

specifically charged with establishing and maintaining effective working relationships between their 

respective clients and Sargent & Lundy. To that end, we encourage the active involvement and input of our 

clients over the life of the project. For example, our procedures emphasize the importance of sharing 

example deliverables to end-users, including engineering, systems engineering, installers, operations, and 

maintenance personnel. This proactive approach enables all stakeholders to have clear expectations early 

on as to the quality of the deliverables provided at the conclusion of a project. Our emphasis on working 

collaboratively with the client during project planning, execution, and close-out, has proven effective at 

identifying and resolving problems quickly. 

Quality is embedded in S&L’s approach to work and is synonymous with the technical excellence we apply 

to our clients’ projects and the high value we place on meeting and exceeding their expectations. 
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3. RELEVANT EXPERIENCE 

Sargent & Lundy is one of the longest-standing and most experienced full-service architect engineering 

firms in the world. Founded in 1891, the firm is a global leader in power and energy with expertise in grid 

modernization, renewable energy, energy storage, nuclear power, and fossil-fueled power plants. S&L 

delivers comprehensive project services—from consulting, planning and design, permitting, and 

implementation to construction management, commissioning, and operations/maintenance—with an 

emphasis on quality and safety. The firm serves public- and private-sector clients in power and energy, oil 

& gas, government, industrial, mining, and other heavy industries. 

S&L offers various scopes and services throughout the range of project development, as shown in Figure 

3-1, including, but not limited to, technology screenings, due diligence support, business case development, 

feasibility studies, process oversight, detailed design, and Owner’s Engineering reviews. 

Figure 3-1. Sargent & Lundy Capabilities 

 

S&L prides itself on being technology agnostic and we approach every project from a standpoint of 

identifying the best technology or supplier for the specific application. While we remain technology agnostic, 

we have worked with a wide range of technology suppliers within the CCUS space and maintain on-going 

discussions and relationships with them to ensure we remain current on the latest industry offerings, 

experience, costs, and performance.  

In addition to S&L’s experience with project development phases ranging from feasibility through FEED, 

S&L has also had significant experience working with technology developers scaling up and designing pilot 

skids of their technologies. As such, S&L is well aware of the potential scope, schedule, and cost risks 

associated with these types of projects. 
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S&L has been an industry leader since our founding and has significant first-of-a-kind experience and is 

familiar with the potential scope, schedule, cost, and performance risks that may arise in these types of 

new application projects. 

3.1. SIMILAR EXPERIENCE 

S&L is currently supporting multiple FEED studies in a multitude of roles including Owner’s Engineer, 

OSBL/integration engineer, and supporting the technology vendors in the ISBL design. Specific example 

projects are listed below and our full experience list is included as Exhibit 1.   

Project Tundra – Owner’s Engineer 

S&L has been serving as the OE for Project Tundra since 2022.  Our role has included being a ‘typical’ OE 

in which S&L managed weekly meetings, maintained Action Item lists, coordinated key review meetings 

with the owner, the technology supplier, and the EPC.  We also served as the document review coordinator 

which entailed managing the drawing review process, including consolidation of all comments (including 

those from the Owner and other stakeholders).  S&L also oversaw multiple on-site testing campaigns, 

including flue gas testing and WESP testing.  S&L has done a number of FEED level design during this 

time as well, including steam extraction, water treatment, and wastewater disposal.   Finally, S&L is currently 

serving as the FEED study engineer for the CO2 pipeline and monitoring and controls system.   

Gerald Gentleman Station CCS Project – Owner’s Engineer 

S&L is currently serving as the OE for a carbon capture FEED at Gerald Gentleman Station utilizing Baker 

Hughes Chilled Ammonia process.  The scope is similar to the scope description in Project Tundra with 

S&L performing more BOP studies such as a steam sourcing study and cooling study.  This project kicked 

off in Q3 2023 and is expected to be completed by Q4 2024.   

Heidelberg Materials CCS FEED – FEED Engineer  

S&L is currently working with MHI on the Heidelberg Materials Mitchell Cement Plant CCS FEED study.  

S&L’s role is full OSBL and integration engineer and we are serving as the OE for the MHI process 

deliverables.  Kiewit is also working on this project doing constructability reviews and cost estimating.   

Prairie State CCS FEED – OSBL Conceptual Design and Owner’s Engineer 

S&L served as the preliminary FEED engineer and eventually the Owner’s Engineer for the full FEED.  This 

FEED was done on the 820 MW Unit 2 and included MHI as the technology provider and Kiewit as the 

EPC.  S&L’s scope included the initial design basis document, all of the up front studies (steam and electric 

sourcing, cooling system design, and water treatment studies).  As we transitioned to the OE role, we 
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participated in weekly model reviews, GA and P&ID reviews, the HAZOP review, and served as the 

document review management system.   

Project Diamond Vault – Owner’s Engineer and FEED Study Conceptual Design 

S&L has been serving as the Owner’s Engineer and FEED Study Conceptual Design Engineer for a 635 

MW solid fuel unit since 2021.  S&L’s support began with a Techno-Economic Assessment of the project 

before a multi-phase DOE-funded FEED study was initiated in 2022. In the first phase of the FEED study, 

S&L executed parallel Feasibility Studies with two amine carbon capture technology suppliers and provided 

the preliminary OSBL design to provide a comparison of capabilities and total estimated project costs.  In 

the second phase, a single technology supplier was selected for the Pre-FEED study.  S&L sub-contracted 

the technology supplier to provide their design and cost information and S&L was responsible for review of 

all their submittals.  S&L completed the OSBL Pre-FEED design including engineering studies for steam 

supply, electrical supply, cooling water supply, wastewater treatment, emissions estimates, process 

hazards, and constructability review. S&L also provided a preliminary design package and cost estimate 

for the CO2 pipeline to the sequestration wells. The Pre-FEED phase was completed with Class 3 cost 

estimate and a summary report to the DOE. For the final phase, S&L will be serving as the coordinator of 

the FEED study which will be executed with the technology supplier to refine their design and an EPC 

contractor that will result in a Class 2 cost estimate and project execution plan. 

3.2. CCUS EXPERIENCE 

S&L has extensive experience conducting technical evaluations for CO2 capture projects over the last 

decade, including feasibility, FEL, Pre-FEED, and FEED studies for clients which included preliminary 

system engineering, project layout, preliminary design, and cost estimates. Among the most notable FEED 

studies conducted by S&L was the Petra Nova Carbon Capture Project, which was awarded the Best 

Project of Merit award from Engineering News Record (ENR). S&L’s work on the Petra Nova project 

included multiple FEED studies, Owner’s Engineer services during project implementation, and detailed 

design of the 240 MW equivalent (MWe) slipstream carbon capture unit onto NRG’s W.A. Parish Unit 8.  
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Figure 3-2. CCUS Experience Overview 

 

Of the 146 projects that S&L has completed or is currently supporting in the CCS space, this includes 66 

feasibility studies, 6 Pre-FEED studies, and 26 FEED studies. For all of these projects/studies S&L was the 

CCS system integrator, providing balance of plant engineering and integration into the existing facilities. 

For many of these projects, S&L also provided inside the boundary limit (ISBL) scope for the technology 

vendor. Our remaining 48 projects, have included pilot skid development and design, design of CO2 

pipelines, detailed design support, and miscellaneous project development support including leading FOA 

applications. Our CCS Experience List is provided in Exhibit 1. 

With respect to CCS, S&L has significant experience with the capture technologies and integration of those 

technologies into new and existing facilities. As a project integrator, S&L works with technology vendors to 

provide a complete and integrated system design. In recent years our role on those projects has moved 

beyond balance of plant and integration engineering, and for many of our projects we have worked closely 

to review and support process engineering and provide design and engineering within the boundary limits 

of the process or technology island. 

S&L also has experience with the compression and transportation portion of the CCS process. Initial 

compression typically occurs on-site as part of the capture process and has been a part of all of the capture 

projects that S&L has completed. In addition, S&L has experience with natural gas compressor stations 

and pipeline design as part of our Oil and Gas work. Building on this experience, S&L just completed 

detailed design of the Dakota Carbon Pipeline, which began construction in October 2021 and is scheduled 

to begin operation in the second half of 2023. 
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4. PROJECT OVERVIEW 

Rainbow Energy Center (REC) is planning to install a post combustion carbon capture plant at the Coal 

Creek Station located near Underwood North Dakota. Once operational, this facility will capture and 

sequester approximately 95% or 8.5 million tonnes of the CO2 that is emitted by the 1151 MW coal fired 

power station. 

REC is currently in the FEED study stage of development which is planned to be complete by March 31, 

2024. The project is currently divided into ISBL and OSBL areas. The ISBL portion of the FEED is being 

supported by MHI and Kiewit, and the OSBL portion of the FFED by Burns & McDonnell.  

REC has issued an RFP for Owner’s Engineering Services to assist with the completion of a Bridge Study, 

to  finalize the scope of work, cost, and schedule. 
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5. SCOPE OF WORK 

5.1. GENERAL 

The Bridge Study scope will include reviewing the FEED Study deliverables, including: recent process 

design decisions made, FEED deliverables (such as P&IDs and general arrangements), and the  FEED 

cost estimate. Additional scope includes identifying optimization opportunities, participating in Bridge 

HAZOP and RAM, supporting REC in selecting an EPC BOP Contractor, and preparing specifications for 

long lead items. 

At the start of the Bridge study, the S&L project team will meet with REC to review and discuss the available 

documents and deliverables developed for the project to date. The goal of this review is to algin our 

understanding of the project status, current design, and REC’s goals for the project. P&IDs, General 

Arrangements, project design criteria, projects lists, and quantities/Bills of Materials are items that are 

generally developed during FEED and will be useful in reviewing the FEED cost estimate. 

REC has provided a list of documents that require detailed structural, civil, electrical and I&C review. Of the 

253 capture island and 118 BOP documents listed in the RFP. These documents will be reviewed, taking 

into account the Project Design criteria including required codes and project specific requirements, in 

addition to reviewing these against acceptable industry design practice. 

5.2. PROCESS DESIGN CHANGES/FINALIZATION 

REC expects that there will be process design changes to the Carbon Capture process, resulting from flue 

gas characterization activities completed last month. One of the possible changes being the addition of a 

wet electrostatic precipitator to the equipment line-up. S&L has worked on several projects where MHI has 

been the system designer and is aware of the system changes that have typically been incorporated due 

to the specific REC flue gas conditions. S&L knows that in an effort to control project costs, it is imperative 

to review any changes proposed with the system designer to understand the drivers while prioritizing the 

goal to minimize cost as well as the effect on overall plant arrangement and system pressure drop. 

5.3. STUDIES 

As Owners Engineer S&L would participate in a RAM study (to be led by others), that will be used to finalize 

the equipment line-up, including equipment redundancy. We understand that the FEED system design 

incudes a high level of redundancy (an N+1 design). Based on our experience, this level of redundancy can 

add significant cost to a project and is not recommended. A high level review of equipment availability can 

be achieved, with a less conservative level of redundancy, and S&L will use our experience on past FEED 

studies to drive towards the most cost effective system design that still provides a high degree of availability. 
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S&L will participate in a Bridge Study HAZOP review to analyze the impact of system changes made during 

the Bridge Study. It is assumed that like the RAM study, this will be led by others. Please note that S&L 

does have the capability to facilitate a HAZOP review with a non-project team member. Facilitation would 

include pre-meeting preparation as well as a post meeting report including recommendations.  

5.4. DESIGN REVIEW 

S&L will review the FEED design to ensure that it meets the existing project design requirements as well 

as industry standards. As part of the design review, we will also identify optimization opportunities that may 

be viable. It is understood that most of the mechanical design has gone through a detailed review and those 

deliverables will only require a high level review. The remaining deliverables, primarily structural and 

electrical, listed in Exhibit A of the RFP will require a more detailed review. 

5.5. COST ESTIMATE REVIEW 

S&L will review the complete (ISBL and OSBL)Class 3 FEED cost estimates, focusing on opportunities to 

identify potential cost savings by optimizing system design, including items such as additional 

modularization or other items that may reduce construction or operating costs.  

The RFP mentioned that the Cost Review may include a parallel estimate. The cost of a parallel estimate 

is currently excluded from this proposal as this would depend on REC’s desired end goal. This could be a 

large effort depending on the scope and goal of the parallel estimate.   

5.6. CONSTRUCTABILITY REVIEW 

S&L will review the existing constructability review and will highlight areas where we believe the layout or 
execution of the project could be improved.   

5.7. PROCUREMENT SUPPORT 

For the balance of plant activities, REC intends to go out for competitive bid to select an EPC Partner to 

engineer, procure, and construct the balance of plant facilities including OSBL scope such as ductwork, 

dampers, steam supply, closed cooling system, electrical supply, and control integration. 

As Owner’s Engineer S&L will assist REC in all phases of the OSBL EPC Contractor selection including bid 

package preparation and bid evaluations. This will be done by reviewing the existing Division of 

Responsibility and ensuring that the scope split between the ISBL and OSBL is sensible. In addition, S&L 

has found during many of our recent FEED studies that the scope split should include a third “BOP area” 

which includes any design work that is done inside the existing plant. This work often comes with a high 

risk premium from the OSBL EPC entity and is typically work the plant may prefer contractors more familiar 

with their facility to perform. This can be further discussed with REC after award.   
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In addition to the EPC procurement support, S&L will review the current long lead equipment study/list. We 

will work with REC to develop specifications for any items that need to be procured outside of the EPC and 

based on our recent experience we would expect this list to include major electrical equipment and 

potentially the CO2 compressor. 

5.8. GENERAL SUPPORT 

As Owner’s Engineer S&L will support REC with overall project execution and schedule planning. This 

includes running weekly meetings, maintaining a weekly action item list, and engaging our project execution 

group (including our project controls and construction personnel) to review the schedules and execution 

plans put in place by the current FEED study team.   
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6. PROJECT EXECUTION 

6.1. PROJECT MANAGEMENT 

6.1.1. Project Management Plan 

A project work plan will be prepared to support the Bridge Study execution of the services provided by S&L. 

The plan will cover project and engineering management, project communications and interface, project 

organization, project controls management, and document control. 

6.1.2. Project Communication 

S&L will prepare a project correspondence and communication plan as part of the project management 

plan. The communication plan will identify the correspondence and distribution protocol between the project 

organizations. The plan will also establish correspondence numbering procedures, methods for transmitting 

documents, and documentation requirements for meeting notes and action items. 

A decision log will be maintained throughout the project to document key assumptions, decision points, and 

items requiring follow-up in future project phases. 

6.1.3. Document Management and Sharing 

S&L can utilize the existing document collaboration site if desired, or we can utilize our internal Egnyte 

software system for this project if desired at no additional cost to REC.   

6.2. BRIDGE STUDY PROJECT SCHEDULE 

Based on discussion with REC, it is expected the bridge study will be broken into two phases.  Phase 1 will 

include initial review of the open book cost estimate, flue gas testing and characterization, and process 

design finalization including and process design modifications required by the flue gas testing.  Phase 2 of 

the bridging study will include updating and reviewing FEED documents, reviewing the updated cost 

estimates, procurement planning, and creating the EPC specifications.  Phase 1 is expected to occur 

between April and October 2024 and Phase 2 is expected to occur from October 2024 to August 2025.   

6.3. PROJECT TEAM 

S&L strives to maintain long-term relationships with our clients. To that end, S&L's proven staffing 

philosophy is to assign personnel to a project team for the life of the project. This commitment ensures both 

continuity and efficiency because of the team members’ in-depth knowledge of the project’s progress and 

of the other team members’ activities. All projects S&L undertakes are led by a designated project director 
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and project manager, with support provided by a core team of lead personnel.. Nearly all team members 

included on this org chart have been part of the Project Tundra OE team.   

Additional staff will be assigned to support this project, as needed. S&L’s project team commitment extends 

to dedicating specific individuals in support areas as well, including subject matter experts. Our multi-

disciplined project team staffing approach will ensure that S&L has the appropriate personnel to provide 

high-quality, timely services. 
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7. COMMERCIAL INFORMATION 

7.1. BRIDGE STUDY PRICING 

S&L typically estimates OE work on a level of effort basis. The table below identifies the key positions and 

the expected workload of each position. The work will be done on a T&M basis, with mutually agreeable 

rates, so REC will only be charged for the time S&L works on the project. Based on the table below, our 

total estimate to support this work is $1,090,000. This includes 15 domestic person trips, which may include 

Coal Creek Station, the EERC, MHI or EPC offices. This cost assumes no trips to Japan are necessary.    

Phase 1 is estimated to cost $405,000 while Phase 2 is estimated to cost $685,000 

 

7.2. CONTRACT TERMS 

A consulting agreement is currently being negotiated, and this work will be performed under that final 

agreement. 

 

 
 
 
 

Position Q2 2024 Q3 2024 Q4 2024 Q1 2025 Q2 2025 Q3 2025
PD 5% 5% 5% 5% 5% 5%
PM 40% 35% 25% 35% 35% 15%
Process/Env Lead 35% 35% 15% 25% 15% 5%
Task Coordinator 30% 30% 15% 30% 30% 15%
Mech Eng 15% 15% 10% 15% 15% 5%
Struct Eng 20% 20% 10% 20% 15% 5%
Elec Eng 20% 20% 10% 20% 15% 5%
I&C Eng 10% 10% 5% 10% 10% 5%
Cost Estimating 10% 15% 5% 10% 15% 5%
Constructability 5% 5% 10% 15% 5% 5%
Misc SMEs 20% 20% 10% 20% 10% 5%

Phase 1 Phase 2 (thru Aug 15 2025)
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April 4, 2024 
 
Mr. Conway Nelson 
Director of Carbon Management 
Rainbow Energy Center 
918 East Divide Avenue 
Bismarck, ND 58504 

Dear Mr. Nelson: 

Subject: International CCS Knowledge Centre Proposal for Bridge Study at Coal Creek Station 

On behalf of the International CCS Knowledge Centre (the “Knowledge Centre”), we are pleased to 
continue our support to Rainbow Energy Centre (“REC”) in its Bridge Study CCS Project for the 
North Dakota Industrial Commission (NDIC) Lignite Research Program (LRP). The Knowledge Centre 
has worked with REC through its front-end engineering design (FEED) study that has led to this 
proposed effort.  The Knowledge Centre will use this experience to continue our support of the 
proposed project, of which a proposed outline follows. 

Bridge Study Phase 1 Tasks  

Task 1 – Cost Estimate Review and Validation 

Review the carbon capture plant (CCP) and the balance of plant (BOP) capital and operating cost 
estimates.   

Task 2 – Flue Gas Characterization 

Review procedures for flue gas stack testing and lab studies.  Flue gas constituents (i.e. metals, 
NO2, particulate matter) will accelerate amine degradation and/or equipment fouling.  It is very 
important that the testing and studies are performed accurately to ensure correct data is attained. 

Task 3 – Process Design Finalization 

Expert analysis of the results of the flue gas characterization providing guidance to REC of required 
process modifications.  The Knowledge Centre will also support: 

1) the review of CCP and BOP documents 
2) optimization of thermal integration from Coal Creek Station 
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3) review of the reliability, availability, maintainability (RAM) study completed by a third 
party to determine the correct balance of minimizing equipment costs while ensuring 
reliable operation of the CCP 

4) analysis of the benefits and cost impact of a Wet Electrostatic Precipitator (WESP) to 
reduce flue gas constituents thereby reducing the risk of amine degradation 

5) a hazard and operability (HAZOP) analysis of the CCP and BOP to ensure that the 
overall design will not cause operability problems to Coal Creek Station nor the CCP 

Bridge Study Phase 2 Tasks 

Task 4 – Cost Estimate Finalization 

Review the updated capital and operating cost estimates for both the CCP and BOP. 

Task 5 – Project Execution Preparation 

Review the engineering, procurement, and supply (EPC) contracts, including separate major supply 
contracts.   

Task 6 – Permitting Strategy Development 

Review the necessary permits required to construct and operate the CCP.  Examples of these 
permits include construction, air emissions, waste disposal, and water usage. 

Task 7 – Project Management and Reporting 

Review the cost, scope, and schedule of Tasks 4-6 (Knowledge Centre tasks only) by scheduling 
regular meetings and updating REC of both progress and cost. 

Bridge Study Estimated Cost 

The total estimated cost for both Phase 1 and Phase 2 scopes of work is $403,014 USD.  The table 
below illustrates the estimated cost of each scope of work and schedule. 
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 Estimated Cost USD Completion Date 

Bridge Study Phase 1 $258,811 November 30th, 2024 

Bridge Study Phase 2 $144,203 October 31st, 2025 

 

We look forward to the opportunity to continue our collaboration with REC on this project.  If you 
have any questions or need any additional information, please do not hesitate to contact me.  I 
may be reached at ranwar@ccsknowledge.com. 

Sincerely, 

 

Rafay Anwar 
Vice President, Project Development & Technical Services 
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9400 Ward Parkway \\\\    Kansas City, MO 64114Kansas City, MO 64114Kansas City, MO 64114Kansas City, MO 64114      

816-333-9400  \\\\    burnsmcd.com 

March 29, 2024 

 

Mr. Conway Nelson 

Rainbow Energy Center 

918 E Divide Avenue 

Bismark, ND 58501 

 

Dear Mr. Nelson: 

 

Subject: Letter of Commitment for Rainbow Energy Center Proposal Entitled “Bridge Study for 

CCS at Coal Creek Station” 

 

 On behalf of Burns & McDonnell, this letter expresses our support and commitment for 

the Bridge Study for CCS at Coal Creek Station project for which a proposal is being submitted 

to the North Dakota Industrial Commission. 

 

 Burns & McDonnell is a fully integrated engineering, architecture, construction, 

environmental, and consulting firm with a multidisciplinary staff of more than  

14,000 professionals. Founded in 1898, our singular mission has been to make our clients 

successful. Being 100 percent employee-owned means that everyone has an ownership stake 

in the success of our clients, and all team members are driven to find great solutions. 

 

 Burns & McDonnell is committed to making this project a success, and our participation 

in the Coal Creek front-end engineering and design study as well as the redundancy study 

provides us with project-specific knowledge that we will use to support the proposed project. 

 

 We appreciate being considered for this project and look forward to participating with 

Coal Creek staff and the rest of the project team. If you have any questions or need any 

additional information, please contact Aaron Bennett or me. 

 

  Sincerely, 

 

   
 

 

  Patrisha M. Scroggin-Wicker 

   

  Decarbonization Director 

  Burns & McDonnell 
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March 26th, 2024 

Mr. Conway Nelson  
Rainbow Energy Center 
918 E Divide Avenue 
Bismark, ND 58501 

Dear Mr. Nelson: 

Subject: Letter of Commitment for Rainbow Energy Center Proposal Entitled “Bridge 
Study for CCS at Coal Creek Station” 

Mitsubishi Heavy Industries America, Inc. (MHIA) is pleased to commit its support to the 
Bridge Study for CCS at Coal Creek Station project for which a proposal is being submitted to the 
North Dakota Industrial Commission. 

MHIA is a wholly owned subsidiary of Mitsubishi Heavy Industries, Ltd. (MHI) and 
together delivered the Petra Nova Project, the world’s largest post combustion CO2 capture system 
(4776 tonnes/day of CO2 captured), including overall engineering, design, and procurement for all 
major equipment, operator training, and commissioning support.   

MHI has delivered 13 commercial plants for coal, natural gas, and oil combustion exhaust 
gases and holds an outstanding market share in the world in the field of post combustion CO2 
capture, leading the world in commercially proven post combustion CO2 capture knowledge base. 
The CO2 capture system proposed for this project is based on improvements to MHI’s proprietary 
Kansai Mitsubishi Carbon Dioxide Recovery Process (KM CDR Process™), including the use of 
MHI’s proprietary solvent. 

MHI is committed to making this project a success, and our participation in the Coal Creek 
front-end engineering and design study as well as the redundancy study provides us with project-
specific knowledge that we will use to support the proposed project. 

We appreciate being considered for this project and look forward to participating with Coal 
Creek staff and the rest of the project team. If you have any questions or need any additional 
information, please contact me. 

Sincerely, 

Tim Thomas 
Senior Vice President  
Mitsubishi Heavy Industries America, Inc. 
Engineered Systems Division (ESD) 
Direct: (512)954-1964/ email: timothy.thomas@mhia.com 
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Kevin Lauzze 
Senior Vice President  
(312) 269-2105 
kevin.c.lauzze@sargentlundy.com 
                   
             March 28, 2024 
 
Mr. Conway Nelson 
Rainbow Energy Center 
918 E Divide Avenue 
Bismark, ND 58501 
 
Dear Mr. Nelson: 
 
Subject: Letter of Commitment for Rainbow Energy Center Proposal Entitled “Bridge Study for CCS at 

Coal Creek Station” 
 
Sargent & Lundy (S&L) is pleased to commit its support to the Bridge Study for CCS at Coal Creek 
Station project for which a proposal is being submitted to the North Dakota Industrial Commission. 
 
S&L is a global leader in power and energy with expertise in grid modernization, renewable energy, 
energy storage, nuclear power, and fossil fuels. Our top-ranked design firm delivers comprehensive 
project services from consulting, design, and implementation to construction management, 
commissioning, and operations/maintenance.  
 
As an industry leader S&L has remained at the forefront of innovation and technology advancements that 
support the energy industry, including carbon capture. S&L has been conducting preliminary studies, 
technical evaluations and detailed balance of plant engineering for multiple carbon capture projects in 
recent years.  

S&L is committed to making this project a success. We appreciate being considered and look forward to 
participating with Coal Creek staff and the rest of the project team. If you have any questions or need any 
additional information, please contact me. 

 
  Sincerely, 
 
 
 
  Kevin Lauzze 
  Senior Vice President 
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March 26, 2024 
 
Mr. Conway Nelson 
Director of Carbon Management 
Rainbow Energy Center 
918 E Divide Avenue 
Bismark, ND 58501 
 
Dear Mr. Nelson, 
 
RE: Letter of Support for Rainbow Energy Center Proposal Entitled “Bridge Study for CCS at Coal Creek 
Station” 
 
On behalf of the International CCS Knowledge Centre (the “Knowledge Centre”), we are pleased to submit this 
letter of support for the Bridge Study for CCS at Coal Creek Station project for which a proposal is being 
submitted to the North Dakota Industrial Commission. 
 
The Knowledge Centre is dedicated to advancing large-scale CCS projects as a critical means of reducing 
greenhouse gas emissions and supporting the world’s ambitious climate goals. Our mission is to accelerate the 
deployment of CCS worldwide by allowing the learnings acquired at the Boundary Dam 3 CCS facility (in 
Saskatchewan) to be shared broadly across industries and around the world. We undertake projects to help 
inform stakeholders regarding “real world” considerations in the use of CCS to de-risk projects and move them 
towards a final investment decision. In addition to our deep technical capabilities, the Knowledge Centre team 
also actively engages financiers and decision makers to ensure high-level information on CCS is conveyed with 
political, economic, and other strategic considerations in mind. We provide input to policy development and 
promote broad collaboration between stakeholders to reduce the cost and risk associated with new CCS 
projects around the world. 
 
The Knowledge Centre is very supportive of this project, and is pleased to be participating in the Coal Creek 
front-end engineering and design study as well as the redundancy study provides us with project-specific 
knowledge that we will use to support the proposed project. 
 
We appreciate being considered for this project and look forward to participating with Coal Creek staff and the 
rest of the project team. If you have any questions or need any additional information, please do not hesitate 
to contact me.  I may be reached at ranwar@ccsknowledge.com. 
 
Sincerely, 
 
 
 
 
Rafay Anwar 
Vice President, Project Development & Technical Services 
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CONWAY NELSON, P. Eng, PMP
43 Arlington St., Regina, Saskatchewan S4S 3H7 · 306 529-9426 

conwaylnelson@gmail.com 

Engineering and Project Management professional with over 25 years of experience. Highly developed 
skills in engineering design, project management, people management, team building, leadership, 
communication, relationship development. 

EXPERIENCE 

November 2023 – present 
Director, Carbon Management 
Rainbow Energy Center, Bismarck, ND (remote from Regina, SK) 

• Leading the development of an 8.5M tonne per year carbon capture and storage project for
a 1200 MW coal fired power station.

• Overseeing execution of a $47M NETL CarbonSafe grant to characterize geologic
sequestration in the area local to the power station.

• Overseeing completion of a $16M FEED study to finalize the scope and cost for the retrofit
of carbon capture equipment to the power station and a subsequent Bridge Study to work
towards a final investment decision.

May 2021 – October 2023
Vice President, Project Development & Technical Services,
International Carbon Capture & Storage Knowledge Centre, Regina, SK

• Led a team of engineers and chemists that provide high level process design and technical
advice related to planning and execution of carbon capture projects across various industries
(power generation, cement, oil and gas, refineries, etc.).

• Responsible for business development activities and grew the PD&TS team from five to
twelve staff in two years.

• Presented at various industry conferences and webinars about Carbon Capture lessons learned
and the work of the Knowledge Centre.

• Oversaw technical consulting services executed for carbon capture projects across a
variety of industries.

June 2019 – May 2021
Manager, Power Production Project Delivery Office, SaskPower, Regina, SK

• Lead a team of 19 project managers and project control specialists to deliver the power
production sustainment portfolio of projects ($130m annual budget) as well as new generation
projects that are managed by SaskPower (Chinook Power Station, Great Plains Power Station)

• Provide guidance and mentorship to Project Managers across Power Production to ensure
effective project delivery.

• Emphasize continuous improvement by defining and optimizing our Project Management
processes, developing, measuring and displaying KPI’s while continuing to foster strong
relationships with our engineering, construction and operations team members

C-1
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EXPERIENCE (cont.)

May 2018 – June 2019 
Lead, Project Lifecycle Optimization Initiative, SaskPower, Regina, SK

• Led a corporate optimization initiative to examine how projects are managed across SaskPower
and make recommendations to improve performance. Performed internal and external
research and worked with the SaskPower executive to achieve alignment regarding the practice
of project management.
SaskPower established a corporate project management office based on my team’s
recommendations and have been working towards increasing project management maturity

May 2018 – June 2019
Lead, Project Lifecycle Optimization Initiative, SaskPower, Regina, SK

• Led a corporate optimization initiative to examine how projects are managed across SaskPower
and make recommendations to improve performance. Performed internal and external
research and worked with the SaskPower executive to achieve alignment regarding the practice
of project management.
SaskPower established a corporate project management office based on my team’s
recommendations and have been working towards increasing project management maturity

April 2016 – May 2018
Manager, Power Production Project Delivery Office, SaskPower, Regina, SK

• Managed a team of 15 project managers and project control specialists to deliver the power
production sustainment portfolio of projects ($130m annual budget) as well as new generation
projects that are managed by SaskPower (Chinook Power Station - $680m budget).

• Worked closely with the Transmission business unit PDO to share best practices.

November 2013 – April 2016
Manager, Clean Energy, SaskPower, Regina, SK

• Led a team responsible for evaluating the feasibility of clean energy technologies primarily
nuclear and solar power.

August 2008 – November 2013
Manager, Mechanical Engineering, SaskPower, Regina, SK

• Led a team of engineers and contracted resourced to manage projects and provide mechanical
engineering services to execute the power production capital plan.

March 2006 – August 2008
Project Leader, SaskPower, Regina, SK

• Managed the refurbishment of a 300 Megawatt boiler and various projects related to emissions
reduction technology for coal-fired power plants.

April 2003 – March 2006
Mechanical Engineer II, SaskPower, Regina, SK
• Performed engineering design and managed capital sustainment projects of increased
complexity and magnitude for power generation plants.

C-2
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EXPERIENCE (cont.)

March 2000 – April 2003 
Mechanical Engineer I, SaskPower, Regina, SK

• Performed engineering design and managed capital sustainment projects for power generation
plants.

January 1998 – March 2000
Project Engineer, BAR Engineering, Lloydminster, AB

• Design and project engineering work for various oil and gas clients.

PROFESSIONAL AFFILIATIONS 

Professional Engineer Association of Professional Engineers & Geoscientists of Saskatchewan 
Permission to Consult Association of Professional Engineers & Geoscientists of Saskatchewan 
Project Management Professional Project Management Institute 

EDUCATION 

December 1997 
B. Sc. in Mechanical Engineering, University of Saskatchewan

SKILLS 

• Engineering
• Business Development
• Relationship Building
• Project Management
• Corporate Improvement
• Contract Management and Negotiation

• Communication
• Corporate Strategy
• People Management
• Leadership
• Coaching

ACTIVITIES & INTERESTS 

• Travelling and spending time with my family
• Cycling, competing in triathlons, running races and adventure races
• Parent volunteer for youth hockey, triathlon, karate and speed skating

REFERENCES 

Available upon request 

C-3
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Lyndsey Roemmich 
Lyndsey  is a Certified Public Accountant with 17 years of experience  in a variety of fields  including 11 years  in the 
utility industry. Lyndsey joined Rainbow Energy Marketing Corporation in 2018 and has specialized in accounting for 
monthly electricity transactions, established foreign accounting processes, and played a leading role in coordinating 
tax compliance and external audit requests. Lyndsey has managed various research and accounting projects as well 
as implemented numerous process improvements.  Prior to her career at Rainbow Energy, Lyndsey worked at a local 
investor‐owned  utility.  She  played  an  integral  role  in  financial  statement  preparation  and  analysis  as  well  as  
regulatory reporting. Lyndsey also serves on various boards in the community and in the accounting industry.  

As  Vice  President  of  Finance  for  both  Rainbow  Energy  Center  and  Nexus  Line,  Lyndsey  directs  all  aspects  of  
accounting operations including analyzing financial results, assisting in financial planning and results management, 
and maintains all necessary accounting policies and systems to ensure that all records are maintained in accordance 
with generally accepted accounting principles.  
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John Bauer 
jbauer@grenergy.com, Office (701) 442-7000, Cell (701) 897-1853 
__________________________________________________________________________ 
Summary 

As Director of North Dakota Generation for Great River Energy I have oversight of Great 
River Energy’s Coal Creek Station. With over 40 years of experience in the industry, I 
possess a wealth of power and process knowledge and strive to enhance culture, 
teamwork, and leadership to maintain a highly engaged work force. 

The honor to serve as a member of the Bismarck State College foundation board and as 
chair of Electric Power Research Institute’s operations management technology program 
provides an opportunity to offer input that creates a well-trained workforce ensuring we 
improve operations and achieve safe, reliable, cost-effective and environmentally 
responsible power generation.  

This first-hand knowledge and experience allow me to effectively contribute to the overall 
success of GRE’s ND operation regardless of the situation. 

__________________________________________________________________________ 
EXPERIENCE: 

Director, North Dakota Generation 
March 2017 – current 
Lead, plan and direct the operation and maintenance of North Dakota generating 
facilities in accordance with Great River Energy’s (GRE) values, mission, and strategic 
imperatives, to achieve safe, reliable, efficient and environmentally sound production of 
electricity. 

Manager, ND Operations Services 
April 2015 – March 2017 
Provide management oversight for plant operations, fuel operations and utility groups at 
Great River Energy’s Coal Creek, Stanton and Spiritwood facilities. Provide overall site 
management for Spiritwood Station. Current Alternate Designated Responsible person 
for ND environmental compliance. 

Leader, Plant Operations (day coordination) Great River Energy, Coal Creek Station 
Oct 2005 – April 2015 
Act as the Operating Authority and provide daily coordination for Coal Creek Station 
Plant Operations, Facilitate hiring and training for new hires (Operators / Operator 
Technicians), Mentor the 60 member Operations Team, coordinate new projects 
affecting the station, system start-up commissioning, work around guidance and 
emergent response to limit generation loss, Incident Commander for HazMat, fire and 
unit incidents, Provide leadership to the Operator Technician, Building Maintenance 
Utility and Temp Labor groups. 

Leader, Plant Operations (shift coordination) Great River Energy, Coal Creek Station 
Sept 2001 – Sept 2005 
Act as the Operating Authority of Coal Creek Station, coordinate shift operation of a 12 
member self-directed work team at Coal Creek Station, provide maintenance guidance 
on short outage and emergent situations to limit generation losses.  

Control Room Operator Great River Energy, Coal Creek Station 
July 1994 – Aug 2001 
Operate Coal Creek Station from the central control room, coordinate maintenance 
efforts to support maintenance teams with clearances and equipment outage scheduling. 
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John Bauer 
jbauer@grenergy.com, Office (701) 442-7000, Cell (701) 897-1853 
__________________________________________________________________________ 

Train other levels of plant operations to ensure qualified members for advancing 
positions. 

Additional operations positions, Great River Energy, Coal Creek Station 
Mar 1981 – June 1994 
Monitor equipment, provide clearances, perform minor maintenance and provide 
troubleshooting support for Assistant Control Operator, Auxiliary Operator and 
Equipment Operator plant systems at Coal Creek Station. Provide job leader support for 
unit outages. 

__________________________________________________________________________ 
EDUCATION: 

Great River Energy Leadership Training, Great River Energy 
Foundational Leadership and Leadership in Action  
MARC – Managers Guide to Employee Relations Leadership Training 

Bismarck State College, Bismarck ND 
Power Plant Technology  

__________________________________________________________________________ 
LEADERSHIP IN OTHER ORGANIZATIONS: 

Bismarck State College Foundation board member  

Program Chair for Electric Power Research Institute Plant Management Essentials 
Program 

President, Ridgefield Condominium Association, Bismarck 

__________________________________________________________________________ 
SKILLS AND ABILITIES 

Leadership Operations  Expertise 

Project Coordination  Project Commissioning  

Mentoring  Teamwork 

Safety 

C-6

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



Stacy L. Tschider
 Stacy has strategically built and ran a successful business empire worth half a billion in revenues across the United 
States, Canada and Mexico. His portfolio of companies in the North American markets have over a quarter century 
of prominent success leading the wholesale electricity and natural gas, retail natural gas, propane, oil, and real estate 
industries.  

 His leadership and business savviness places him at the forefront in all companies he leads as President at: Rainbow 
Energy Marketing Corporation, Peak Energy, Rainbow Energy Ventures, Rainbow Energy Center, and Nexus Line. 
Entrepreneurial expertise in directing all aspects of operations and development in the highly complex and volatile 
energy trading commodities specializing in physical and financial products (spot prices, forwards, futures, options 
and derivatives), demonstrates his professional aptitude for risk management and profit generating strategies.  

 Stacy a founder of Rainbow Energy Center and Nexus Line, the newest additions to the REMC group of companies. 
Making strong progress toward diversifying vertically with ownership in two investments: a 1,151 MW power plant 
and 436 mile high voltage direct current (HVDC) transmission line in the upper Midwest.  These acquisitions will not 
only pave the way in leading edge carbon capture and storage technology, more importantly save over 600 jobs with 
an estimated  impact of $1.5 billion  in  local North Dakota communities. These recent developments are near and 
dear to his heart, as forging progress in his local community bring a heightened level of purpose in his entrepreneurial 
journey. 

Jeff Jonson 
Jeff has been pivotal in overseeing organizational efforts in business development, joint venture and acquisitions for 
a business empire worth half a billion  in revenues across the United States, Canada and Mexico. His portfolio of 
companies in the North American markets have over a quarter century of prominent success leading the wholesale 
electricity and natural gas, retail natural gas, propane, oil, and real estate industries. He pioneered key international 
business development  initiatives as Chief Executive Officer at RC Energy, as well as Executive Vice President at: 
Rainbow Energy Marketing Corporation, Rainbow Energy Ventures, Rainbow Energy Center, and Nexus Line.  

With  his  executive  leadership  expertise  in  energy  trading  and  asset management  across  North  America,  Jeff 
spearheaded market penetration of  the newly  formed Mexico energy markets, as Chief Executive Officer of RC 
Energy in Mexico. RC is a wholesale and retail energy joint venture positioned as one of the leading power, natural 
gas traders and asset managers  in Mexico. Optimizing his expertise, he expanded his geographical footprint with 
clients in the Guatemalan power market, trading between Mexico and Guatemala. 

His business acumen and  leadership experience  in  the energy  sector have been crucial  in our progress  towards 
acquisitions in the Coal Creek power plant and HVDC transmission line. 

Chris Faul 
Chris began working with Rainbow Gas, a regional natural gas marketer, and commercial and industrial supplier. He 
later  joined  the Rainbow Energy Marketing Corporation  (REMC)  in hourly  trading  and  settlements, prior  to his 
promotion to Manager of Energy Markets and Projects for REMC and Rainbow Energy Ventures (REV). He leads the 
REMC  settlements  team’s  vast  portfolio  of  bilateral  sales,  ISO/RTO markets,  and  asset management  deals. His 
profitable growth strategies have been proven with his project management skills in leading all REV virtual business 
agreements throughout North America, including a European client. Chris has been a valuable and trusted executive 
advisor since the inception of the REMC group of companies, and an important foundation to a fast‐growing group 
of companies. 

As Vice President of Operations for both Rainbow Energy Center and Nexus Line, Chris provides overall direction to 
major business division heads. His direct reports include Rainbow Energy Center power plant and IT division heads. 
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DALTON NORTON 
dalton.norton@rainbowenergycenter.com, Office (701) 207‐8835, Cell (580) 370‐6080 

Summary 
As an Engineer II at Rainbow Energy Center, I am responsible for the design, specificaƟons, 
schedule, budget, and project management of various projects at Coal Creek StaƟon. I have 
previously managed projects at Coal Creek StaƟon and elsewhere that required innovaƟve 
approaches and diligent planning. My experience in managing these projects has given me 
useful insight into how to take a project from concept to turnover and keeping safety, budget, 
and schedule a priority.  

My knowledge and experƟse in project management allow me to contribute to the overall 
success of Coal Creek StaƟon and its mulƟple projects.  

Experience 
Engineer II, Coal Creek StaƟon  
November 2022‐Current 
Assist in management of the carbon capture project, as well as various other projects related to 
fire protecƟon and HVAC. Carbon capture involvement consists of design review, integraƟon with 
exisƟng plant faciliƟes, acƟng as a representaƟve of REC, facilitaƟng design discussion, 
coordinaƟon of engineering efforts, reviewing project costs, and developing project schedule. 
HVAC and fire protecƟon projects consist of producing design drawings, assemble budget and 
schedule, procurement of material, coordinate contractors for execuƟon, and oversee execuƟon 
for quality and safety. 

Project Manager, US Engineering InnovaƟons 
March 2022‐November 2022 
Managed the mechanical and plumbing construcƟon of a 600,000 square foot hospital. 
ResponsibiliƟes consisted of labor management, material procurement, schedule management, 
interface with GC, design issue resoluƟon, change order management, and managing startup 
and commissioning efforts.   

Project Engineer, US Engineering InnovaƟons 
March 2021‐ March 2022 
Reviewed project specificaƟons and design drawings to submit and procure equipment/material 
suitable for installaƟon. CollaboraƟon with EOR for cost effecƟve issue resoluƟon. Reviewed 
design changes for constructability. Conducted pricing exercises for proposed design changes. 
Managed non‐compliance and QA/QC tracking and resoluƟon. Pull planned with GC to develop 
schedule. Coordinated with adjacent trades to prevent rework.  

US Army Engineer Officer, United States Army 
May 2017‐March 2021 
Managed earthwork project schedules, material procurement, logisƟcs, life support, labor, and 
equipment maintenance. Projects typically consisted of earthwork grubbing/clearing, cut/fill, 
compacƟon, and grading. 

C-8

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



DALTON NORTON 
dalton.norton@rainbowenergycenter.com, Office (701) 207‐8835, Cell (580) 370‐6080 

EducaƟon  

Oklahoma State University, SƟllwater OK 
Bachelor of Science Mechanical Engineering 

Skills and AbiliƟes 

Leadership  Matlab, VBA, Python, MS Project 

Project Management  AUTOCAD, SolidWorks 

ASHRAE, NFPA, IBC, ASME Standards 
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belljessicak@gmail.com 

Jessica K. Bell 
1224 1st Avenue Northeast • Beulah, ND • 701.891.9708 • belljessicak@gmail.com 

OBJECTIVE To continue my endeavor to positively impact individuals and promote the energy industry by utilizing 
my experience in environmental and tax policy, business development and government relations. 

EXPERIENCE Rainbow Energy Center       August 2022-Current 
Director, Government & Public Affairs 

 Execute project development opportunities
 Evaluate best practices for carbon capture utilization and storage technologies
 Coordinate research efforts with the Energy & Environmental Research Center (EERC)
 Enhance environmental, social and governance practices
 Monitor and evaluate Federal and State regulations as they pertain to independent power

producers
 Interact with regional transmission operators to ensure power deliverability

NACCO Natural Resources  May 2004-Current 
Environmental Manager of Northern Operations (2020-2022) 

 Oversee and manage all environmental matters for northern operations
 Evaluate best practices for carbon management, including carbon capture utilization and storage

technologies, soil carbon storage and other opportunities
 Evaluate and improve environmental, social and governance compliance
 Monitor and evaluate Federal environmental regulations impacting operations and articulate the

position of NACCO Natural Resources for Federal Register Notice filings

Coyote Creek Mining Company 
Environmental Manager (2017-2020) 

 Primarily responsible for all environmental duties at the mine site including securing all permits
for operation at local, state and federal level, air quality, wildlife management, cultural resources
management, waste management and short and long-term budgeting and department management

 Active participant in the Lignite Energy Council trade organization
 Completed life of mine Individual Permit from the Department of the Army Corps of Engineers
 Initiated application to mine Federal coal with the Department of the Interior

The Coteau Properties Company Freedom Mine 
Environmental Specialist (2007-2017) 
Tour Guide (2006-2007) 
Environmental Assistant (2004-2005) 

 Manage over 15,000 acres of mined and reclaimed farm land alongside local producers
 Repeatedly proved mined and reclaimed farm land is more successful than before mining and

released thousands of acres of productive land from company liability and bonds
 Write and update all environmental sections of mining permits
 Supervisory experience of both employees and contractors
 Initiated environmental baseline studies for first new coal mine in 30 years in ND
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belljessicak@gmail.com 

North Dakota State Senate  Nov 2012-Nov 2022 
District 33 Senator & Citizen Legislator 

Sixty-third Legislative Assembly 

 Member of Industry, Business & Labor and Natural Resources standing committees and Vice-
Chair of the Advisory Commission on Intergovernmental Relations interim committee, the former
of which was statutorily eliminated during the subsequent legislative session to reduce
government bureaucracy; Member of the Taxation interim committee

 Unanimously elected most outstanding freshman senator

Sixty-fourth Legislative Assembly 

 Vice-Chair of Energy & Natural Resources and member of Finance & Taxation standing
committees, Chair of the Taxation interim committee to study enhanced oil recovery and carbon
dioxide capture technologies and related tax incentives and regulatory policies; and member of
the Political Subdivision Taxation and Water Topics Overview interim committees

 Elected by peers to Legislative Management and selected to serve on the State Council for
Interstate Adult Offender Supervision and the Commission on Legal Counsel for Indigents

Sixty-fifth Legislative Assembly 

 Chair of Energy & Natural Resources and member of Finance & Taxation standing committees,
Chair of the Taxation interim committee to study state business tax incentives and property taxes,
member of Energy Development and Transmission interim committee and member of State
Council for Interstate Adult Offender Supervision

Sixty-sixth Legislative Assembly 

 Chair of Energy & Natural Resources, member of Finance & Taxation standing committees,
Vice-Chair of the special committee on Ethics and member of the Government Finance, Human
Services, Legacy Fund Earnings and Taxation interim committees

Sixty-seventh Legislative Assembly 

 Chair of Finance & Taxation and member of Energy & Natural Resources standing committees,
Chair of the Energy Development and Transmission interim committee and member of the
Legacy Fund Earnings and Tribal and State Relations interim committees

 Elected by peers to Legislative Management

Legislative Accomplishments 

 Prime sponsor of extensive property tax and industrial tax reform, creation of the Department of
Environmental Quality, pore space use and migration reform and numerous energy-related issues

 Creation of the Pipeline Restoration and Oversight Program for landowners
 Main resource for legislative leaders on energy, ESG, taxation and regulatory issues
 Advocate for the elimination of inefficient government and incorporating business-minded

policies to improve government agencies and proponent of investments in statewide infrastructure

Additional Legislative Positions 

 Selected for and completed the 24-month Aspen Institute-Rodel Fellowship in Public Leadership,
a program which seeks to enhance our democracy by identifying and bringing together the
nation’s most promising young political leaders to explore the underlying values and principles of
western democracy, the relationship between individuals and their community and
responsibilities of public leadership

 Executive committee member of The Energy Council, a group of legislators from energy
producing states who develop and promote comprehensive, responsible energy policy initiatives
at both the state and federal levels

 Executive committee member of the Streamlined Sales Tax Governing Board
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belljessicak@gmail.com 

EDUCATION North Dakota State University  Sept 2002-May 2006 
 Bachelor of Science Degree 

 Natural Resources Management, Major
o Social Sciences Emphasis

 Economics, Major

NOTEWORTHY INVOLVEMENT 

 Member of MDU’s Integrated Resource Plan Public Advisory Group, 2022-present
 Recipient of Prairie Business’s Top 25 Women in Business in 2021
 Knife River Care Center Board of Directors, 2021-Current
 Solid fuels representative on Department of Environmental Quality Advisory Board, 2019-Current
 Beulah Wellness Center Foundation member, 2015-Current
 Mercer County Economic Development Board member, 2017-2020
 Elected to the Mercer County Soil Conservation District Board, 2010-2017
 Beulah Little People Pre-School president, 2012-2013
 Youth minister for St. Joseph's Catholic Church in Beulah, ND, 2006-2007
 Local, State and Regional Greater North Dakota Chamber involvement
 Special program advisor for North Dakota State University School of Natural Resources
 Certified Army Corps of Engineers wetland delineator
 Mine Foreman certification
 Mine Safety and Health Administration Surface Instructor certification
 Multiple national and local speaking engagements on behalf of North Dakota
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JON PRICE 

2481 Helen Dr. N, Mandan, ND 58554 ♦ 701-337-6096 ♦ jonprice_5@hotmail.com 

PROFESSIONAL SUMMARY

Well-versed in building positive relationships with customers, coworkers, and other stakeholders. Hardworking, forward-

thinking, and adaptable to dynamic company needs. Experience in marketing and relationship management as well as 

finance, accounting, and project management procedures while positively impacting overall productivity. 

SKILLS

• Strategic planning

• Attention to detail

• Procurement

• Data analysis and modeling

• Management training courses

• Marketing strategy

• Contract Negotiation

• Statistical and financial analysis

• Stakeholder relations and networking

• Operations management

• Strategy development

• Cost analysis and savings

• Logistics and project management

• Financial management and budgeting

• Project scheduling and planning

• Data mining and analysis

WORK HISTORY
Director of Projects, 03/2023 to Current  

Rainbow Energy Corporation – Bismarck, ND 

• Oversee all extrinsic projects ongoing at Coal Creek Station to maximize the asset and create financially and

environmentally beneficial uses for the site

• Identify business development opportunities to create economic opportunity for the site while ensuring financial

benefit and permits are fulfilled to pilot multiple opportunities

• Manage contracts for ongoing and growth projects that have direct impact on the success of the site

• Identify value in operational plant success through energy market evaluation and modeling for market dynamics

Marketing Manager, 03/2020 to 03/2023 

Marathon Petroleum Corporation – Mandan, ND 

• Work independently to optimize the portfolio of business by actively managing accounts, focusing on the optimal

price/volume relationship for all products while executing strategic direction of the territory

• Maintain a broad understanding of industry issues, government regulation, economic conditions, business

outlooks, commercial and consumer needs, and MPC competitive strengths and weaknesses by market

Project Manager and Data Analyst, 03/2018 to 03/2020 

Great River Energy – Underwood, ND C-13
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• Operate as Outage Coordinator for all scheduled Spiritwood Station outages

• Perform detailed assessments of project risks to determine constraints and develop mitigation strategies

• Gather requirements, define scopes, allocate resources, establish schedule and critical path that meet project demand

• Assume ownership of budgeting, forecasting, and strategic supply planning for revenue sources and fuel supply

Finance and Generation Specialist, 09/2015 to 03/2018 

Great River Energy – Stanton, ND 

• Perform general accounting functions including preparation of journal entries, account reconciliation and local

balance sheet data to monitor and analyze general accounting functions as well as performance data analysis

EDUCATION
Master of Business Administration: 2022  

University of Arizona, Eller College of Management 

• Concentrations in Marketing and Management of Organizations

• Graduated with 3.9/4.0 GPA

Bachelor of Arts: Business Administration, 2017 

University of Mary - Bismarck, ND 

• Graduated with 3.7/4.0 GPA

Bachelor of Science: Mathematics, 2015 

University of Mary - Bismarck, ND 

• Graduated cum laude

• Graduated with 3.7/4.0 GPA

PROFICIENT COMPUTER SKILLS
• Microsoft:  Word, PowerPoint, Excel, Access, and Project

• Ascend, Lawson, Cognos, Primavera P6, Salesforce, Tableau, SPSS and R Studio

RELEVANT INFORMATION
Collegiate Accomplishments 

• Academic All-NSIC Cross Country and Track Selection 3 times

• University of Mary Dean's List 5 semesters

• University of Arizona O-MBA 2022 Top Entrepreneurship and Innovation recipient

Professional Involvement and Accomplishments 

• Member of Great River Energy’s North Dakota Cultural Enhancement Team - 2 terms

• Expanded portfolio by over 6.5M GPM of product, netting the company nearly $9M incremental growth in 2021

and grading as one of the top 5 Marketing Managers across the country for ‘Extraordinary Results’ at YE review

Professional Affiliations 

• University of Mary Mathematics Degree Advisory Board – 2017 to Current
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JASON D. LAUMB 
Director of Advanced Energy Systems Initiatives 

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

701.777.5114, jlaumb@undeerc.org 

Education and Training 
M.S., Chemical Engineering, University of North Dakota, 2000.
B.S., Chemistry, University of North Dakota, 1998.

Research and Professional Experience 
May 2021–Present: Director of Advanced Energy Systems Initiatives, EERC, UND. Laumb 
provides leadership on projects related to advanced energy systems and leads a multidisciplinary 
team of scientists and engineers working on advanced energy technologies from pollution control 
to new energy platforms. Principal areas of interest and expertise include renewable energy, CO2 
capture, techno-economic modeling, extraction of critical materials, environmental control 
systems, supercritical CO2 power cycles, and advanced gasification technologies. Experience 
includes biomass and fossil fuel conversion for energy production, with an emphasis on ash 
effects on system performance; trace element emissions and control for fossil fuel combustion 
systems, with a particular emphasis on air pollution issues related to mercury and fine 
particulates; and design and fabrication of bench- and pilot-scale combustion and gasification 
equipment. 

September 2019–April 2021: Assistant Director of Advanced Energy Systems, EERC, UND. 
Laumb assisted the EERC executive team by providing leadership on projects related to 
advanced energy systems. Laumb led a multidisciplinary team of scientists and engineers 
working on advanced energy technologies from pollution control to new energy platforms. 
Specific areas of interest included CO2 capture, techno-economic modeling, environmental 
control systems, supercritical CO2 power cycles, and advanced gasification technologies. 
Research activities focused on low-carbon-intensity power cycles for fossil fuel-fired systems. 

2008–August 2019: Principal Engineer, Advanced Energy Systems Group Lead, EERC, UND. 
Laumb led a multidisciplinary team of 30 scientists and engineers to develop and conduct 
projects and programs on power plant performance, environmental control systems, the fate of 
pollutants, computer modeling, and health issues for clients worldwide. Efforts focused on 
development of multiclient jointly sponsored centers or consortia funded by government and 
industry sources. Research activities included computer modeling of combustion/gasification and 
environmental control systems, performance of SCR technologies for NOx control, mercury 
control technologies, hydrogen production from coal, CO2 capture technologies, particulate 
matter analysis and source apportionment, the fate of mercury in the environment, toxicology of 
particulate matter, and in vivo studies of mercury–selenium interactions.  
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2001–2008: Research Manager, EERC, UND. Laumb led projects involving bench-scale 
combustion testing of various fuels and wastes as well as a laboratory that performs bench-scale 
combustion and gasification testing. Laumb served as principal investigator and managed 
projects related to the inorganic composition of coal, coal ash formation, deposition of ash in 
conventional and advanced power systems, and mechanisms of trace metal transformations 
during coal or waste conversion and wrote proposals and reports focused on energy and 
environmental research. 

2000–2001: Research Engineer, EERC, UND. Laumb assisted in the design of pilot-scale 
combustion equipment and wrote computer programs to aid in the reduction of data, combustion 
calculations, and prediction of boiler performance. Laumb was also involved in the analysis of 
combustion control technologies’ ability to remove mercury and the suitability of biomass as 
boiler fuel. 

1998–2000: SEM Applications Specialist, Microbeam Technologies, Inc., Grand Forks, North 
Dakota. Laumb gained experience in power system performance including conventional 
combustion and gasification systems; knowledge of environmental control systems and energy 
conversion technologies; interpreting data to predict ash behavior and fuel performance; assisting 
in proposal writing to clients and government agencies such as the National Science Foundation 
and the U.S. Department of Energy; preparing and analyzing coal, coal ash, corrosion products, 
and soil samples using SEM/EDS; and modifying and writing FORTRAN, C+, and Excel 
computer programs. 

Professional Activities 
Member, American Chemical Society 

Publications  
Has coauthored numerous professional publications. 
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JOHN P. KAY 
Principal Engineer, Emissions and Carbon Capture 

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

701.777.4580, jkay@undeerc.org 

Education and Training 
B.S., Geological Engineering, University of North Dakota, 1994.
Associate Degree, Engineering Studies, Minot State University, 1989.

Research and Professional Experience 
2011–Present: Principal Engineer, Emissions and Carbon Capture, EERC, UND. 
• Responsibilities include management of CO2 separation research related to bench-, pilot-, and

demonstration-scale equipment for advancement of technology as well as development of
cleanup systems to remove SOx, NOx, particulate, and trace elements to render flue gas clean
enough for separation.

• Principal areas of interest and expertise include applications of solvents for removing CO2
from gas streams to advance technology and look toward transformational concepts and
techno-economic assessments.

• Experience includes 12 years of field testing site management and sampling techniques for
hazardous air pollutants and mercury control in combustion systems along with 10 years of
experience utilizing scanning electron microscopy (SEM), x-ray diffraction (XRD), and x-ray
fluorescence (XRF) techniques to analyze coal, fly ash, biomass, ceramics, and high-
temperature specialty alloys.

• Other interests include computer modeling systems and high-temperature testing systems.

2005–2011: Research Manager, EERC, UND. 
• Responsibilities included management and supervision of research involving design and

operation of bench-, pilot-, and demonstration-scale equipment for development of clean coal
technologies.

• Work also involved testing and development of fuel conversion (combustion and gasification)
and gas cleanup systems for removal of sulfur, nitrogen, particulate, and trace elements.

1994–2005: Research Specialist, EERC, UND. 
• Responsibilities included conducting SEM, XRD, and XRF analysis and maintenance;

creating innovative techniques for analysis and interpretation of coal, fly ash, biomass,
ceramics, alloys, high-temperature specialty alloys, and biological tissue; managing day-to-
day operations of Natural Materials Analytical Research Laboratory; supervising student
workers; developing and performing infrared analysis methods in high-temperature
environments; and performing fieldwork related to mercury control in combustion systems.

1993–1994: Research Technician, Agvise Laboratories, Northwood, North Dakota. 
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• Responsibilities included receiving and processing frozen soil samples for laboratory testing
of chemical penetration, maintaining equipment and inventory, and training others in
processing techniques utilizing proper laboratory procedures.

1991–1993: Teaching Assistant, Department of Geology and Geological Engineering, UND. 
• Responsibilities included teaching Introduction to Geology Recitation, Introduction to

Geology Laboratory, and Structural Geology; preparation and grading of assignments; and
administering and grading class examinations.

1990–1992: Research Assistant, Natural Materials Analytical Laboratory, EERC, UND. 
• Responsibilities included operating x-ray diffractometer and interpreting and manipulating

XRD data, performing software manipulation for analysis of XRD data, performing
maintenance and repair of XRD machine and sample carbon coating machine, preparing
samples for XRD and SEM analysis, and performing point count analysis on SEM.

Professional Activities 
Member, ASM International 
Member, American Ceramic Society 
Member, Microscopy Society of America 

Publications  
Has authored or coauthored numerous publications. 
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PATRICIA (TISHA) SCROGGIN-WICKER, PE 
Director of Process Technology 

Patricia is the Director of Process Technology for 
our power generation business working with 
Energy clients at Burns & McDonnell. Her team’s 
responsibilities today include the Hydrogen, 
Carbon Capture, Liquified Natural Gas (LNG), 
Flow Battery and other process-oriented 
technology applications within the power 
generation industry.  

Her career has included from the outset experiences with air quality 
control, chemical feed, water treatment and other process-oriented 
technologies.  She’s had experiences with numerous first of a kind 
installations including engineering, construction and startup experiences. 

Hydrogen and Carbon Capture 
Process Technology Director.  Assist clients with identifying applicable technology that meets project needs from a scope, 
schedule and budget perspective.  Provide direction to project teams as they are executing technology reviews, scale up 
evaluations, pilot projects and grid scale projects. 

LNG Industry Lead 
Mult iple Locations |  2019  - Present 
Business Manager.  Responsible for market understanding, OEM relationships and technical applications around the peak 
shaving LNG market with respect to the power generation market.      

Flow Battery Industry Lead 
Mult iple Locations |  2019  -  Present 
Business Manager.  Responsible for market understanding, OEM relationships and technical applications for the evolving 
flow battery industry. Submitted on over 100 MWhr of flow battery project opportunities.  

Water Redirection Program |  Duke Energy Corp 
Mult iple Locations |  Oct  2015 -  Sep 2020 
Process consultant. Worked on multiple process wastewater facilities at twelve stations. FGD wastewater treatment system 
includes clarification, filtration, biological and final polishing.  

FGD Physical/Chemical & ZLD Wastewater Treatment |  Indianapolis  Power & Light Company 
Petersburg,  Indiana |  May 2014 -  Jul  2020 
Process consultant. IP&L's waste-water treatment plant project, an EPC project, included the addition of a water treatment 
plant with a zero-discharge facility, thermal evaporation system, and a distillate stream for reuse in the FGD and other 
systems as permitted in order to discontinue the discharge of bottom ash, fly ash, FGD, and other waste-water materials into 
their existing ash ponds. The proposal includes as an option the installation of a bottom ash dewatering system allowing for 
the dewatered ash to be transported to a permitted landfill for disposal. Worked on multiple process wastewater facilities at a 

EDUCATION 
Bachelors, Chemical Engineering, 
2002 

REGISTRATIONS
Professional Engineer (GA, IL, MO, 
NH) 

19 YEARS WITH BURNS & MCDONNELL

19 YEARS OF EXPERIENCE
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1,760-MW coal-fired facility. FGD wastewater treatment system includes clarification, softening and thermal evaporation 
using falling film evaporators. Remaining plant wastewater flows are treated within an enhanced heavy metals precipitation 
process followed by a mercury reduction filtration system.  

High Desert Power Project |  Tenaska, Inc. 
Kansas C i ty,  Missour i  |  Mar  2015  -  Feb 2017 
Process engineer.  Worked on optimization of existing Zero Liquid Discharge system on combined cycle cooling tower 
blowdown system. Coordination with existing plant operations while optimizing various systems.  

Mustang |  OGE Energy Corp. 
Oklahoma City,  Oklahoma |  May 2014 -  Sep 2016 
Process engineer.  Worked on FEED study to develop new generation simple cycle and combined cycle site. System design 
including raw water treatment, demineralization, sampling and cooling tower and cycle chemical feed systems.  

Confidential Cl ient |  Big Rivers Electric Corporation 
Henderson,  Kentucky |  Jul  2013 -  Dec 2014 
Project team.  Multiple facility review of existing plant water balances for identification and implementation of water reuse 
and wastewater minimization technologies. Determine potential compliance requirements associated with upcoming 
proposed National Effluent Limitation Guidelines.  

Frank A. Tracy Generating Station |  NV Energy, Inc.  
Nevada |  Feb 2012 - Dec  2013 
Process engineer.  Worked to review the plant water usage and treatment capabilities to develop a comprehensive water 
management plan. The plan improved water usage and optimize the use of water treatment equipment to maintain zero liquid 
discharge operation. This facility is a multi-unit station with oil and gas fired units.  

Iatan 2 |  Evergy,  Inc.  
Kansas C i ty,  Missour i  |  Dec  2005 - Jul  2013 
Process engineer. Worked on design, procurement and 2.5-year assignment onsite for construction oversight and startup of 
water related systems at a new 900-MW coal-fired power plant. Systems include wastewater treatment system, condensate 
polishing, raw water treatment, boiler cycle, sampling and demineralized water. New unit, including scrubber blowdown, is a 
Zero Liquid Discharge (ZLD) site.  

Merrimack Station - Zero Liquid Discharge | Eversource Energy 
New Hampshire |  Oct  2010 - Apr  2013 
Process engineer and Project Manager.  Worked on fast track technology selection, design, procurement, and startup of an 
evaporator/crystallizer Zero Liquid Discharge system for FGD wastewater. System has ability to produce a concentrated 
stream for landfilling with fly ash, or a fully dry waste product suitable for landfill.  
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Council  Bluffs Unit 3  |  MidAmerican Energy 
Iowa |  Nov 2006 -  Dec  2011  
Process engineer. MidAmerican Energy's Council Bluffs Unit 3 AQCS project, an EPC project, included the addition of two 
SDAs, two fabric filters, ID fans and related equipment for the 700 MW unit. Worked on air pollution control upgrade at 
690-MW coal-fired power plant. Duties included design review, drawing review, equipment checkout, water balance design
and interfacing with other disciplines and contracts. Equipment included dry scrubbers, fabric filters, ductwork, lime slakers
and recycle slurry ash systems.

Louisa Scrubber Project |  MidAmerican Energy 
Iowa |  Nov 2005 -  Dec 2011  
Contract engineer.  Worked on air pollution control upgrade at 700-MW coal-fired power plant. Duties included design 
review, drawing review, equipment checkout, water balance design and interfacing with other disciplines and contracts. 
Equipment included dry scrubbers, fabric filters, ductwork, lime slakers and recycle slurry ash systems.  

Termoelectrica de Mexicali  |  Termoelectrica De Mexicali  S De RL De CV 
|  Oct  2003 -  Dec  2007 
Process engineer.  Worked on design, specification, procurement and submittal reviews for water system equipment 
upgrades at 500-MW combined cycle power plant. Wrote equipment procurement contracts, performed bid evaluations and 
reviewed drawing submittals for additional lime slaker, silo, and redundant pressure filter and demineralizer system.  

Emery Generating Station | All iant Energy 
|  Apr  2002 -  Jul  2007 
Process engineer. The Power Iowa project included two General Electric 7FA combustion turbine-generators (CT) coupled 
with two heat recovery steam generators (HRSG) and a single common steam turbine-generator (ST) to operate in combined 
cycle mode. Worked on design, procurement, and construction of water related systems at 550-MW combined cycle power 
plant. Systems include cycle chemical feed, circulating water chemical feed, raw water chemical feed, demineralized water, 
potable water, sampling and analysis, service water, raw water, and well water. Design involved use of reclaimed water and 
well water for primary cooling water makeup needs. Preparation of fully comprehensive life cycle cost analysis and plant 
water balance.  

Sheboygan Falls Energy Station | All iant Energy 
|  Jan 2004 - Sep 2006 
Process engineer.  Worked on design, procurement, and construction of water related systems at 350-MW simple cycle 
power plant. Wrote equipment procurement contracts, performed bid evaluations and reviewed drawing submittals for both 
the service water chemical feed and potable water systems.  

Meramec, Rush Island & Sioux Power Plants |  Ameren Corporation 
|  Mar  2003 -  Mar  2004 
Process engineer.  Worked on primary water treatment and potable water system studies. Studies included existing 
equipment assessment, design basis review in terms of performance, functionality, reliability, and redundancy, identification 
of required equipment replacements and significant maintenance expected during the next 10 years, assess current and future 
compliance with EPA and MO-DNR drinking water regulations, propose modifications and upgrades to existing systems, 
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evaluate alternatives for potable water supply. Preparation of anticipated capital expenditures and operating and maintenance 
expenses to keep system operating. Life cycle cost analysis for alternative water treatment options.  
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AARON BENNETT, PE 
Project Manager 

Aaron serves as a Project Manager in the Burns 

and McDonnell Energy Global Practice.  In recent 

years, Aaron has been responsible for Project and 

Engineering Management on projects including 

two LNG peak shaver projects, wastewater 

treatment projects at coal fired power plants, and 

air quality control projects at coal fired power 

plants.  These multi-discipline projects required 

coordination between multiple engineering 

disciplines, procurement, and construction 

professionals to achieve safe and successful projects.  In addition to project 

and engineering management activities, Aaron has been responsible for 

structural steel, ductwork, and turbine crane design and procurement 

contracts and the piling construction contract a site with karst geology and significant subsurface challenges.  He has also 

been responsible for layout and design of new structural framing systems, analysis of existing structural framing systems, 

design and coordination of foundation systems, analysis and design of ductwork, and connection design for Selective 

Catalytic Reduction reactors. 

RAINBOW ENERGY CENTER | RAINBOW ENERGY /  EERC 

Underwood, North  Dakota |  Ju ly 2022 - Present  

Project Manager. FEED Study for outside boundary limits systems and equipment for a Carbon Capture Facility at both 

Units at Rainbow Energy Center.  The project includes preliminary design, model development, procurement and 

construction package development, and cost estimate development for the outside boundary limit systems and equipment for 

the Project.  The systems and equipment include modifications to the river water system; a new cooling water loop, cooling 

tower, and circulating water pumps; steam lines and condensate return lines between the existing facility and carbon capture 

island; flue as ductwork and ductwork support structures; warehouses; and connection of multiple plant utility systems. 

RHINELANDER GAS COMPRESSOR | WEC ENERGY GROUP 

Rhinelander ,  Wiscons in  |  Nov 2020 - Aug 2022  

Project Manager. Natural gas compressor station for peaking service during peak gas usage periods.  The project includes 

project development, site selection, cost estimate development, and permitting for the compressor station.  The station will 

include a reciprocating natural gas compressor, vent gas recovery system, electrical and control equipment, pre-engineered 

metal building, and site development. Project manager supporting siting the proposed Gas Compressor Station, development 

of the Certificate of Authority Application for the Project.  Work to date include preliminary engineering for site layout and 

cost estimate development as well as site surveys to support permitting.  These surveys include wetland surveys, sound 

surveys, and a geotechnical investigation.  BMcD is currently developing procurement specifications for long-lead time 

equipment with the intent of proceeding with the project on an EPOC basis once the project is approved by the Wisconsin 

Public Service Commission.  

EDUCATION 
Masters, Civil Engineering, 2004; 

Bachelors, Civil Engineering, 2002 

REGISTRATIONS
Professional Engineer 

(MS, OH, WY) 

17 YEARS WITH BURNS & MCDONNELL

18 YEARS OF EXPERIENCE
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AARON BENNETT, PE
(continued) 

Wisconsin LNG | WEC ENERGY GROUP 

Milwaukee, Wisconsin |  Apr 2019 - Apr  2023  
Project Manageer.  EPC project to install Liquified Natural gas (LNG) peak-shaving facilities at two sites in southeast 

Wisconsin.  Supported client in siting the proposed facilities, performing wetland, cultural, and land surveys as well as 

permitting with local, county, and state agencies.  Performing Owner's Engineer type role for Owner Supplied Equipment 

(LNG Tank and LNG Process Equipment).  Executing the remainder of the scope on an EPC basis including purchasing gas 

compressors, electrical and control equipment, construction of the facility with the exception of the LNG Tanks, and 

commissioning and startup of the LNG Facilities.    

Multiple Steam Stations |  DUKE ENERGY 

North Caro lina |  Oct  2015 -  Ju l  2019  
Project Manageer. The program involved developing the scope, design, schedule, and cost estimates to bring multiple sites 

into compliance with the EPA effluent limitations guidelines and CCR rule. In general, the scope included closing the ash 

pond and redirecting flows to a treatment plant. Duties included erosion & sediment control plans, hydrologic & hydraulic 

calculations, drainage design, site grading, road design, development of contract drawings and specifications. Three sites as 

part of a program focused on CCR and ELG compliance at 10 operating plants. The scope of work consisted of dry bottom 

ash conversions, wastewater treatment of FGD blowdown and plant process water and retention basins for treatment of plant 

process water. The project included preliminary engineering, detailed design, permitting support, equipment procurement and 

field engineering support.  Responsibilities include scope definition with client during initial phase, coordination of 

engineering design activities, procurement of major engineered equipment, and development of construction contracts. 

Four Corners SCR Project |  Ar izona Public  Service  

Fruit land , New Mexico |  Apr  2014 - Jan 2019  

Project Manager and Engineering Manager.  Project to support APS as Owners Engineer for the Units 4 & 5 SCR Project. 

Mr. Bennett led the engineering team in evaluation of the EPC contractor's open-book proposal.  This included review of 

multiple SCR system arrangement options, OEM proposal evaluation, and detailed review the contractor's proposal and cost 

estimate.  After EPC contract award, Mr. Bennett has continued to lead the technical team in evaluation of the EPC 

contractor's technical submittals, schedule, and installed equipment and material.  The project consists of new SCR's, 

economizer waterside bypass system, air preheaters, urea to ammonia conversion equipment, and dry sorbent injection 

system for two 770 MW coal fired units.  

Ghent Generating Station Units 1,  2,  3,  & 4 |  LG&E AND KU SERVICES COMPANY 

Ghent ,  Kentucky |  Oct  2014 - Dec 2016  
Project and engineering manager.  Project to capture and transport stormwater that potentially contains CCR material to a 

designated CCR treatment basin.  The project included significant modifications to site grading and underground stormwater 

piping.  New pumps along with corresponding new electrical and control equipment were utilized to convey water from the 

CCR area to the treatment basin several thousand feet away.  

Sibley Generating Station Car Shaker Building |  EVERGY METRO INC  

Sib ley , Missour i  |  Oct  2014 -  Dec 2016  

Project and engineering manager.  Multiple structural upgrade projects at Sibley Station.  Projects include a clarifier 

enclosure and foundation, electrical building, various monorails, access modifications, and miscellaneous foundations. 
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AARON BENNETT, PE
(continued) 

Allen Steam Station |  DUKE ENERGY 

Belmont ,  North Carol ina |  Oct  2015 - Oct  2016  
Project and engineering manager.  Project to install a redundant gray water tank.  Project includes design of a new field 

erected tank, new pile supported foundation, and interconnecting piping and control valve.  BMcD performed the detailed 

design and assisted OG&E with procurement of the field erected tank, foundations and earthwork construction contract, and 

mechanical construction contract.  

Muskogee 4,5,  6 Bottom & Waste Ash Stackout Pad |  OGE ELECTRIC SERVICES CORPORATION 

Fort  G ibson, Oklahoma |  Jun 2015 -  Apr 2016  

Project and engineering manager.  Project to achieve compliance with CCR regulations prior to the compliance deadline.  

Mr. Bennett led the team in evaluation of the various compliance options and development of the detailed design packages to 

support to implement the compliance plan.  Mr. Bennett and several design engineers participated in commissioning of the 

modified systems to facilitate completion prior to the deadline.  

SOONER STATION CCR UPGRADES |  OGE ELECTRIC SERVICES CORPORATION 

Red Rock, Oklahoma |  Jun 2015 - Apr 2016  

Project and engineering manager.  Project to achieve compliance with CCR regulations prior to the compliance deadline.  

Mr. Bennett led the team in evaluation of the various compliance options and development of the detailed design packages to 

support to implement the compliance plan.  Mr. Bennett and several design engineers participated in commissioning of the 

modified systems to facilitate completion prior to the deadline.  

Ghent Generating Station |  LG&E AND KU SERVICES COMPANY 

Ghent ,  Kentucky |  Mar 2013 -  Apr 2016  
Engineering Manager and Lead Structural Engineer.  Responsible for design review, schedule review, and project 

oversight of work performed by the EPC contractor and equipment suppliers.  The project consists of new pulse jet fabric 

filters, ash handling equipment, ID fans, activated carbon injection, interconnecting ductwork, and associated structural steel 

and foundations at four units on site.  In addition, Mr. Bennett performed inspections of existing ductwork and developed 

contract documents for reinforcing and modification of the existing ductwork to meet increased design pressures.  

Ghent CCR Warehouse |  LG&E AND KU SERVICES COMPANY 

Ghent ,  Kentucky |  Ju l  2014 - Mar 2016  

Project and engineering manager.  Project to improve operability of the CCR material handling area.  The project included 

demolition of existing drag chain conveyors and installation of new bottom ash bunkers in their place.  Installation of the 

bottom ash bunkers required significant modifications and resupport of the existing submerged chain conveyor building as 

well as relocation of underground duct bank and associated electrical and control cables.  The project also included a new 

elevator, new storage warehouse, and multiple access platforms.  

Warren County Power Station |  WARREN COUNTY ENERGY PARTNERS 

Front Roya l,  V irgin ia |  Jun 2011  -  Oct  2012  

Structural engineer. Project was a joint venture with Zachry. Hired by Dominion Virginia Power to perform engineering, 

procurement and construction Services for a 1,300+ MW Gas Fired power facility. Project consisted of three MHI 501G gas 

turbines and a MHI TCF4 Steam Turbine. Responsible for various aspects of structural design and contract management on a 

new 3-on-1 Combined Cycle Power Plant that was constructed on an EPC basis.  Mr. Bennett was responsible for the steam 
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AARON BENNETT, PE
(continued) 

turbine crane procurement package and the micropiling construction subcontract.  The micropiling construction contract was 

complicated by karst geology, including sinkholes and highly variable rock depths, and a subsurface endangered species.  Mr. 

Bennett was responsible for concrete foundation and piling design for the Heat Recovery Steam Generator, Pipe Rack, Boiler 

Feed Pump, and multiple other equipment and structures.  He was also responsible for coordination of structural aspects on 

multiple mechanical and electrical equipment contracts.  

Musheireb Downtown Doha |  MSHEIREB PROPERTIES  

|  Oct  2010 - Dec 201 1  

Structural engineer. Provided Design/Bid/Build services and constructed reinforced concrete buildings. Responsible for 

design of four story underground reinforced concrete parking structures and interconnecting service tunnels as part of a large 

development project in Doha, Qatar.  The parking structures supported above grade, multistory, multiuse reinforced concrete 

structures from transfer slabs at ground level and utility rooms located throughout the lower levels.  In addition, Mr. Bennett 

coordinated structure interface and expansion joint details between multiple architectural and engineering entities.  

Units 3  and 4 AQCS Retrofi t |  NRG Energy, Inc.  

Delaware  |  Jun 2009 - Sep 2010  
Lead Ductwork and Structural Steel Engineer.  Air quality upgrade project on Unit 4 of the Indian River Generation 

Facility.  The project included new flue gas ductwork and corresponding support steel, utility racks, platforms, and evaluation 

and repair of existing ductwork.  Mr. Bennett was responsible for procurement packages and structural design of ductwork, 

structural steel, and fabric expansion joints.  

MSAT II  Reformate Stripper Project |  Valero Energy Corporation 

Multip le Locat ions |  Mar  2009 -  Aug 2009  
Structural engineer. Provided engineering, procurement, and construction services for  new heart-cut reformate splitters at 

three refineries. Units reduced the benzene content of reformate to comply with Environmental Protection Agency Mobile 

Source Air Toxics Tier 2 (MSAT2) regulations. Responsible for design of reformate splitter baffle wall for vessels associated 

with benzene reduction projects at multiple refineries.  Mr. Bennett also coordinated and designed radial access platforms for 

new vertical vessels at the various project sites.  

Crystal  River SCR and FGD Upgrade |  Environmental  Partners Crystal  River  

Flor ida |  Jun 2007 - Apr 2009 

Structural engineer. Clean Air EPC project for Progress Energy. Included the addition of two SCRs, two wet scrubbers, ID 

fans, reagent prep, limestone and gypsum material handling, related equipment and modifications to two ESPs for the two 

750 MW units.  Included retrofitting two 750MW coal fired power plant units with SCR and wet FGD systems. Responsible 

for analysis and design of ductwork support and utility support steel as well as coordination of structural issues with Burns 

and McDonnell's EPC partners.  Additionally, Mr. Bennett designed support saddles for large diameter FRP ductwork and 

assisted in SCR support truss erection planning.  

Thomas Hil l  Environmental  Controls Retrofi t Project |  Associated Electric  Coop Inc  

Missour i  |  Feb 2006 - Dec 2007  

Structural engineer.  Responsible for analysis and design of ductwork; ductwork, SCR, and air preheater support structures; 

and SCR connections.  Mr. Bennett designed drilled shaft and micropile supported foundations.  He also served contract 

engineer for fabrication of the structural support steel and fabric expansion joints  
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JUSTIN SCHNEGELBERGER, PE 
Engineering and Strategy Manager – Decarbonization & Emerging Technology 

Mr. Schnegelberger oversees engineering and 
strategy for decarbonization and emerging 
technology markets within Burns & McDonnell’s 
Power Division. He focuses on market and 
opportunity development in this space and is 
responsible for client and vendor relationship 
development and management for decarbonization 

technologies (including but not limited to carbon capture, direct air 
capture, hydrogen, long duration energy storage, and non-traditional power 
generation technologies)   

Mr. Schnegelberger has also served as Proposal Manager for EPC project, Lead Performance Engineer, Project Manager, 
Development Engineer, Contract Engineer, and Owners Engineer on combined-cycle, simple-cycle, coal-fired, cogeneration, 
combustion turbine inlet cooling, carbon capture, compressed air energy storage, and renewable energy projects. In these 
roles, responsibilities include performance testing, thermal performance evaluation, estimation and optimization, equipment 
specification, contract award and management, conceptual design, technical feasibility, economic analysis, cost estimating, 
and preliminary scheduling. Below is a sampling of recent experience. 

Carbon Capture and Direct Air Capture Technology Manager 
2021-Current  
Technology and Business Manager for post combustion carbon capture and Direct Air Capture (DAC) technology and 
projects.  Responsible for technical development of carbon capture and DAC opportunities and internal carbon capture and 
DAC business unit development to support carbon capture and DAC technology and project opportunities.  Work with 
technology suppliers and end-user to develop and implement carbon capture and DAC solutions.   

Development Engineering Manager 
2018-2023 
Responsible for management of proposal managers and development engineering and oversight of project development work 
ranging from initial conceptual design and evaluation through to thermal performance and acceptance testing.  Specialized in 
project scoping, technology evaluation, new and existing generation assessment, generation planning, project development, 
generation capital and operating cost estimating and development, conceptual design, feasibility evaluation, and thermal 
performance for all types of generation projects including fossil and renewable generation, decarbonization technologies, and 
new and emerging technologies.     

EPC Proposal Manager 
2015-2018 
Proposal Manager and Engineering Manager for gas turbine EPC proposals.  Project include simple cycle, combined cycle, 
and cogeneration/combined heat and power projects.  Plant sizes range from small 50 MW aeroderivative and frame 
combustion turbines to 1000+MW advanced class turbine combined cycle projects, and have included all the major 
combustion turbine technology suppliers.  Responsibilities include preliminary design oversight, schedule development, 
contract negotiations, management of the engineering team, and overall proposal development management. 

EDUCATION 
► BS, Mechanical Engineering

REGISTRATIONS
► Professional Engineer (KS)

16 YEARS WITH BURNS & MCDONNELL

17 YEARS OF EXPERIENCE
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JUSTIN SCHNEGELBERGER, PE
(continued) 

Sutter Energy Center Carbon Capture Unit (CCU) Feed Study, Calpine Corp. 
Sutter  County,  Cal i fornia |  2023-Present 
Lead project development engineer for the Project Management Contractor/Owner’s Engineer (PMC/OE) support services 
for a Carbon Capture Unit (CCUS) at Calpine Corp’s existing natural gas combined-cycle power plant. Burns & McDonnell 
is operating as an extension of CALPINE, providing oversight and review of the front-end engineering design (FEED) 
contractor. 

CO2 Capture and Compression Plant Evaluation Owners Engineer,  Basin Electric Power Cooperative 
North Dakota |  2010 
Lead project development engineer.  Owner’s engineer for technology provider bid review and FEED evaluation of a 120 
MW equivalent slip stream CO2 capture and compression plant at the existing Antelope Valley station. Responsibilities 
included technical evaluation of CO2 capture plant technology provider proposals, technology provider design review, 
performance evaluation, steam turbine integration, and technical submittal review.   

Multiple Projects 
2013-2016 
Lead performance engineer/performance manager in charge of overall thermal performance evaluation, modeling, and 
optimization for all performance related projects and project activities. Responsibilities include development, oversight, and 
quality control of thermal performance evaluation, detailed thermal performance modeling and estimation, performance 
optimization, equipment selection and evaluation, performance test direction and oversight, contract performance review and 
guarantee parameter development and definition. 

Basin Electric Power Cooperative 
2014-2015 
Project development lead. New generation planning evaluation for combined and simple cycle projects located in North 
Dakota. Project scope includes technology evaluation and Project Definition Report (PDR) for new combined cycle and 
simple cycle generation. Responsible for oversight and management of technology assessment considering multiple 
configurations of combined cycle and simple cycle generation. After completion of the technology assessment, responsible 
for oversight of the PDR developed a 2x1 combined cycle facility including conceptual plant design and development of 
engineering deliverables (site general arrangement drawings, electrical one-line diagrams, water balances, project schedule, 
plant definitions, and thermal performance estimation and evaluation) to support development of project capital and O&M 
cost estimates, as well of development of major equipment purchase specifications.  

New Generation Project Development |  Sask Power 
2014-2016 
Project development lead. New generation planning evaluation for combined and simple cycle projects located in 
Saskatchewan, Canada. Project scope includes technology evaluation and Project Definition Report (PDR) for new combined 
cycle and simple cycle generation at greenfield and brownfield sites. Responsible for oversight and management of 
technology assessment considering multiple configurations of combined cycle and simple cycle generation. After completion 
of the technology assessment, responsible for oversight and management of the PDR developed for two combined cycle and 
two simple cycle generation options including conceptual plant design and development of engineering deliverables (site 
general arrangement drawings, electrical one-line diagrams, water balances, project schedule, plant definitions, and thermal 
performance estimation and evaluation) to support development of project capital and O&M cost estimates.  
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JUSTIN SCHNEGELBERGER, PE
(continued) 

Capital Power 
2013-2015 
Performance manager. New combined cycle generation located in Alberta, Canada. Project scope includes development of 
major equipment (CTG, HRSG, and STG) procurement specifications, and proposal bid, evaluation, negotiation and award. 
Additional project scoping and definition evaluations performed to determine overall plant configuration and scope.  

Queen Elizabeth Power Station | SaskPower 
2013-2016 
Performance manager. Queen Elizabeth Power Station Repowering project is a 6x1 combined cycle project located in 
Saskatchewan, Canada. Project scope includes addition of six Hitachi H25 gas turbines, six once through steam generators, 
and one condensing steam turbine. Responsible for oversight of project thermal performance direction and activities.  

Riverton Power Station | Empire District  Electric  Company 
2013-2016 
Performance manager & lead performance engineer. Conversion of an existing simple cycle Siemens V84.3 gas turbine to 
a1x1 combined cycle during EPC proposal phase carrying through to project award and execution. Scope of work included 
thermal performance optimization, cycle design, project guarantee development, negotiation of EPC contract, equipment 
specification development, evaluation, negotiation and award. 

CAMP Project Evaluation for Lansing Generating Stat ion | All iant Energy 
2011  
Lead development & performance engineer. A plant evaluation and upgrade study. The study evaluated various plant 
efficiency upgrades and replacement and maintenance projects for a nominal 340 MW coal fired power plant. Evaluation 
included various plant efficiency upgrade projects including boiler, steam turbine generator, and BOP systems impact 
analysis. Responsibilities included conceptual design, plant performance impact estimation and evaluation, plant and project 
thermal performance optimization, and project economic analysis. Responsible for development of detailed equipment 
specification for existing steam turbine steam path and equipment upgrade. 

CAMP Project Evaluation for Ottumwa Generating Station |  All iant Energy 
2011-13  
Lead development & performance engineer. A plant evaluation and upgrade study. The study evaluated various plant 
efficiency upgrades and replacement and maintenance projects for a nominal 725 MW coal fired power plant. Evaluation 
included various plant efficiency upgrade projects including steam turbine generator and BOP systems impact analysis. The 
project included a complete steam turbine upgrade and steam path redesign as well as generator upgrade.  Responsibilities 
included conceptual design, plant performance impact estimation and evaluation, plant and project thermal performance 
optimization, plant system impact estimation and evaluation, and project economic analysis.  

65 MW Steam Turbine Repower Assessment |  South Mississippi Electric Power Association 
Mississippi  |  2008-2012 
Lead performance and contract engineer. A 65 MW steam turbine repowering project in Mississippi. Responsibilities 
included conceptual design, performance estimation and evaluation, performance optimization and modeling using GE’s 
GateCycle software, technical specification development, performance testing, coordination with third party consultants to 
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conduct a steam path evaluation and evaluation of existing equipment for possible upgrades to the existing steam turbine and 
other equipment, development of plant heat balances, and plant performance testing.  

1300 MW Combined Cycle Power Plant EPC Proposal |  Saudi Electricity Company 
Saudi  Arabia  |2011-2012 
Lead performance engineer. A 1,300 MW combined cycle power plant project in Saudi Arabia. Plant consists of multi-unit 
“E” gas turbines in combined cycle configuration utilizing air cooled plant heat rejection. Gas turbine evaluation included 
Siemens and GE “E” class units. Responsibilities included conceptual design, plant thermal performance estimation and 
evaluation, development of plant heat balances, thermal performance optimization and modeling using GateCycle software, 
development of equipment technical specifications, and system design.  

1700 MW Combined Cycle Power Plant EPC Proposal |  Saudi Electricity Company 
Saudi  Arabia  |  2011-2012 
Lead performance engineer. A 1,700 MW combined cycle power plant project in Saudi Arabia. Plant consists of multi unit 
“F” gas turbines in combined cycle configuration utilizing air cooled plant heat rejection. Gas turbine evaluation included 
Siemens and GE “F” class units. Responsibilities included conceptual design, plant thermal performance estimation and 
evaluation, development of plant heat balances, thermal performance optimization and modeling, development of equipment 
technical specifications, and system design.  

Saudi Electricity Company 
Saudi  Arabia |  2010-2011  
Lead performance engineer. A 1,200 MW simple cycle to combined cycle conversion project in Saudi Arabia. Existing plant 
consists of 40 simple cycle gas turbines to be converted to 10 4x1 air cooled combined cycle plants. Responsibilities included 
conceptual design, performance estimation and evaluation, and performance optimization and modeling using GE’s 
GateCycle software.   

CO2 Capture and Compression Plant Evaluation, Tenaska 
Texas |  2010 
Lead project development engineer. Owner’s engineering support for the nominal 900 MW Trailblazer coal fired power 
plant.  The plant includes CO2 capture and compression.  Responsibilities included technical and performance evaluation for 
the plant as well as technical review and evaluation of potential CO2 capture technology providers.  

CO2 Capture and Compression Preliminary Design and Estimating, Powerspan Corporation 
2009 
Lead project development engineer.  Led technical evaluation of CO2 compression technology and equipment conceptual 
design for a 140 MW subcritical lignite fired pulverized coal plant.  Responsibilities included conceptual design for 
integration of the CO2 capture process, technical review of the CO2 capture process, and technical and economic evaluation 
of CO2 compression technology and options. 

CO2 Capture and Compression Preliminary Design and Estimating, Powerspan Corporation 
Louis iana |  2009 
Lead project development engineer.  Feasibility evaluation for the implementation of CO2 capture and compression at the 
existing Entergy Nelson Unit 6 600 MW Subcritical Lignite fired pulverized coal plant for the integration and balance of 
plant design to support addition of the Powerspan Corp. CO2 capture process. Responsibilities included conceptual design, 
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project definition, performance modeling and plant performance evaluation, capital cost estimating, and feasibility 
evaluation.   

CO2 Capture and Compression Preliminary Design and Estimating, Powerspan Corporation 
Louis iana |  2009 
Lead project development engineer.  Feasibility evaluation for the implementation of CO2 capture and compression at the 
existing Entergy Nelson Unit 6 600 MW Subcritical Lignite fired pulverized coal plant for the integration and balance of 
plant design to support addition of the Powerspan Corp. CO2 capture process. Responsibilities included conceptual design, 
project definition, performance modeling and plant performance evaluation, capital cost estimating, and feasibility 
evaluation. 

CO2 Capture and Compression Preliminary Design and Estimating, Powerspan Corporation 
Texas |  2008 
Lead project development engineer.  Feasibility evaluation for the implementation of CO2 capture and compression at the 
proposed 800 MW supercritical pulverized coal Tenaska Trailblazer Energy Center.  Provided plant integration and balance 
of plant design support to Powerspan Corp. for the addition of their CO2 capture and compression facility to the proposed 800 
MW unit.  Responsibilities included conceptual design, project definition, performance modeling and plant performance 
evaluation, capital cost estimating, and feasibility evaluation. 

CO2 Capture and Compression Preliminary Design and Estimating, Powerspan Corporation 
North Dakota |  2008 
Lead project development engineer.  Feasibility evaluation for the implementation of CO2 capture and compression at the 
existing 450 MW subcritical lignite fired pulverized coal Antelope Valley Station.  Provided plant integration and balance of 
plant design support to Powerspan Corp. for the addition of their CO2 capture and compression facility to the proposed 800 
MW unit.  Responsibilities included conceptual design, project definition, performance modeling and plant performance 
evaluation, capital cost estimating, and feasibility evaluation. 

C-31

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



DOUG RANDALL, PE  
Lead Process Engineer

Doug works as a Lead process Engineer for Burns 
& McDonnell. He is involved in projects relating 
to wastewater treatment, DSI injection and other 
chemical process aspects of air pollution and 
water treatment for power stations.  Doug supports
air and water pollution control projects taking into 
consideration the relationship between the air 
pollution control technologies and the subsequent wastewater treatment technologies.  Doug has 
previously supported the preparation of permit applications for new and modified air pollution 
sources under state and federal New Source Review and PSD permit programs.  Doug has assisted 

on matters requiring regulatory analysis and interpretation.  In this capacity, he is involved in preparation of Best Available 
Control Technology (BACT) and Maximum Achievable Control Technology (MACT) analyses.  Doug is familiar with flue 
gas desulfurization (FGD) process chemistry, with additional experience in permit application and regulatory analysis.  
Doug's FGD system experience includes work with FGD waste treatment, wastewater treatment and processes and equipment 
for systems based upon natural oxidation, forced oxidation, and inhibited oxidation.  As part of control technology reviews 
for BACT analyses, Doug has reviewed the development of post combustion NOx control techniques including selective 
catalytic reduction (SCR) and various combined SO2/NOx control technologies.  Doug has performed the evaluation of 
candidate technologies for specific applications at utility plants considering new or retrofit FGD installations.  Doug has also 
performed the evaluation of candidate technologies for the elimination or treatment of FGD wastewater and miscellaneous 
other wastewater streams to minimize site discharges, comply with mercury emission limitations, or comply with the Effluent 
Limitation Guidelines (ELG).  

Carbon Capture |  Rainbow Energy Center 
Rainbow Energy/EERC Underwood,  ND |  August  2022-Present 
FEED Study for outside boundary limits systems and equipment for a Carbon Capture Facility at both  
Units at Rainbow Energy Center. The project includes preliminary design, model development, procurement and construction 
package development, and cost estimate development for the outside boundary limit systems and equipment for the Project. 
The systems and equipment include modifications to the river water system; a new cooling water loop, cooling tower, and 
circulating water pumps; steam lines and condensate return lines between the existing facility and carbon capture island; flue 
as ductwork and ductwork support structures; warehouses; and connection of multiple plant utility systems. 

ELG Compliance |  Confidential Cl ient 
Mult iple Confidential  s i tes |  2023-Present 
Lead process engineer for multiple sites reviewing how to manage wastewater from multiple ponds that will be shutting 
down or leachate from landfills that are or soon will be closed down.   Evaluations include identifying multiple handling 
approaches from direct discharge, physical/chemical treatment, biological treatment, and multiple zero liquid discharge 
options.  Discuss the pros/cons of these options and for options deemed worthy of further review, development of Class 5 and 
4 cost estimates.   

EDUCATION 
Bachelors, Chemical Engineering, 
2000 

23 YEARS OF EXPERIENCE
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DOUG RANDALL, PE (continued)

Gas Conversion/Co-firing |  Multiple Cl ients 
Mult iple S i tes  |  2020-Present 
Lead process engineer for multiple sites reviewing the potential impacts on AQCS equipment at a coal fired facility when 
the unit is firing 100% natural gas or cofiring up to 100% natural gas.   Evaluations include identifying what AQCS 
equipment must remain in operation, benefits/costs of operating existing equipment, identification of necessary 
modifications, determination of any waste byproducts produced under these future conditions.  If byproducts are produced, 
evaluate how the existing waste treatment systems will operate and discuss the environmental impacts of the waste stream 
with and without future treatment.   

ELG Compliance |  Wisconsin Electric Cooperative 
Elm Road |  2020-Present  
Lead process engineer for now Engineer/Procure/Construct (EPC) project to reuse existing treatment system to achieve ELG 
limits for FGE wastewater and existing limits for low volume waste through the modification of the existing physical, 
chemical treatment system, addition of biological treatment for FGD wastewater and additional filtration for low volume 
wastes.  Project began with an ACCE Class 4 cost estimate to evaluate ELG compliance costs to achieve selenium removal, 
stream concentration, and zero liquid discharge conditions.  This evaluation included reviewing options to treat after an 
existing treatment system and options to the chloride concentration in the scrubber to minimize the overall treatment rate.  
Options evaluated included biological treatment, zero valent iron, membrane concentration, brine concentration and/or 
crystallization, and slip stream evaporators.   

SCS - PLANT BOWEN WWT 2020 | Georgia Power Co. 
Euhar lee,  Georgia |  Apri l  2019  -  Sep 2021  
Project team.  Perform an ACCE Class 3 cost estimate to evaluate compliance costs to achieve metals removal, including 
selenium, to maintain the anticipated effluent limitation guidelines limits on FGD blowdown. This evaluation included 
reviewing options to reuse existing treatment equipment to minimize capital cost and increase the chloride concentration in 
the scrubber to minimize the overall treatment rate. The evaluation reviewed both operating practice changes to increase 
chlorides as well as a review of the fuels utilized to determine the fuels driving the equipment sizing.  Project Resulted in 
estimating an EPC price for the project for the client to use for budgeting/planning. 

Water Redirect  and FGD Wastewater Treatment |  Duke Energy. 
Midwest ,  South Carol ina and Flor ida |  2015-2019 
Lead process engineer for a fleet modification of management and pollution control of wastewater at eight plants and FGD 
blowdown treatment at five plants.  The water reduction portion of the project included the redirection of numerous 
wastewater streams to new settling ponds and associated chemical treatment to address the closure of existing ponds and the 
addition of remote submerged flight conveyors (SFC).  The FGD blowdown treatment included the specification, bid, award 
and contract management of three physical chemical and biological treatment system and two ultrafiltration systems at 
existing biological treatment facilities. 

Spurlock CCR/ELG Compliance Project |  East Kentucky Power Cooperative  
Maysvi l le ,  Kentucky |  2017 -  Present   
Project Consultant. Performed original planning study to select FGD wastewater treatment system, including evaluation of 
options to limit scrubber wastewater.  Consulted with lead process engineer on the execution project.  The project scope 
includes treatment of Units 1 and 2 flue gas desulfurization (FGD) process flows, new fly ash handling and storage silo for 
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DOUG RANDALL, PE (continued)

Units 1 & 2, bottom ash conversion from “wet sluicing system” to “dry” handling system, ash pond closure by removal, and 
establishment of a new water mass balance (WMB) pond to aid in water quality.  

Regional Haze Compliance | Minnkota Power Cooperative, Inc. 
Center,  North Dakota |  May 2018 -  Present  
Project Lead.  Performed a Regional Haze evaluation of steps 1 through 4 for the reduction of NOx and SO2 emissions from 
the two units at Milton R. Young for the purposes of submitting the report to the state and supporting the client responding to 
comments. Supported the client in coordinating with equipment suppliers to perform boiler testing so that boiler specific 
performance and costs could be developed for this report. Coordinate with scrubber suppliers to provide site specific scrubber 
upgrade options and costs. Evaluated the vendor information and included balance of plant cost estimate to provide a 'fully 
installed' cost estimate and associated dollars-per-ton removal cost for each technology.  

Merom Generating Station Industrial  Water Treatment Plant |  Hoosier Energy Rural  Electric  Cooperative, Inc.  
Merom, Indiana |  Sep 2013 -  Feb 2017 
Lead process engineer.  Worked on the specification, bid, award and contract engineering of a physical chemical treatment 
facility for the all the process waste water discharge of a 2x500-MW facility. Developed technical specifications for final 
system, evaluated bids and recommend contract award. Coordinate the review and tracking of drawings to ensure that 
submittals meet the specification. Coordinated with contractor and owner on questions and clarifications during project.  

Merom Generating Station U1 ACI  SI lo |  Hoosier Energy Rural Electric Cooperative,  Inc. 
Merom, Indiana |  Oct  2013 -  Apr  2016 
Project manager and lead process engineer.  Worked on the budgetary cost estimate for standalone or a common activated 
carbon system for 500-MW units. Coordinate equipment location with the client, and coordinate discipline engineers to 
estimate site specific quantities for a detailed estimate of an installed cost.  

SCR Upgrades, Merom Station |  Hoosier Energy Rural Electric  Cooperative, Inc.  
Indiana |  Jan 2012  -  Jun 2015 
Contract engineer.  Worked on the installation of SCR on two 500-MW units. Reviewed and tracked drawings to ensure 
submittals meet the specifications and are returned in a timely manner. Coordinated with contractor on questions and 
clarifications during project.  

ESP Rebuild Project |  Hoosier Energy Rural Electric Cooperative,  Inc. 
Merom, Indiana |  Feb 2010 -  Dec  2014 
Project manager and lead process engineer.  Worked on the replacement of ESP on two 500-MW units. Developed and 
issued specifications, evaluated bids and recommended contract award. Developed technical specifications for final system, 
evaluated bids and recommend contract award. Coordinate the review and tracking of drawings to ensure that submittals meet 
the specification. Coordinated with contractor and owner on questions and clarifications during project.  

Dry Sorbent Injection Evaluation and Award |  Hoosier Energy Rural Electric Cooperative, Inc. 
Indiana |  Feb 2010 -  Dec  2013  
Project manager and lead process engineer.  Worked on the addition of a dry sorbent injection system on two 500-MW 
units. Evaluated potential vendors and participated in on-site sorbent injection testing and data analysis. Developed technical 
specifications for final system, evaluated bids and recommend contract award. Coordinate the review and tracking of 
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DOUG RANDALL, PE (continued)

drawings to ensure that submittals meet the specification. Coordinated with contractor and owner on questions and 
clarifications during project.  

Dendron Site Rail  Traffic Impact Study | Old Dominion Electric Cooperative 
Virginia |  Jun 2007 - Dec 2012 
Project team. This rail impact study was related to the proposed construction of a new coal-fired power generating facility 
near Dendron, Virginia. The purpose of the study was to determine the effects that proposed at-grade rail crossings would 
have on the local roadway network. Performing BACT and MACT analysis for the preparation of PSD permit application 
and state permit applications for two 750MW coal fired units. The analyses included determining BACT and MACT 
emission rates for a PC boiler firing bituminous coal and blending renewable resource fuels.  

Confidential  Project |  Confidential  Cl ient 
Confident ial  Locat ion |  Feb 2010 -  Apr 2012 
Project team. Alliant's Edgewater Generating Station AQCS projects included the retrofit of a dry scrubber, fabric filters and 
flue gas fans for the coal-fired Units 4 & 5, approximately 350 MW each. Performed SO2 BACT analysis for an existing 430 
MW Unit for the consideration of the Client regarding future SO2 control plans. Separately, performed an analysis of 
emission and fuel data of existing semi-dry FGD systems for the Client's submission to the U.S. EPA demonstrating what 
emission rates and control levels have been maintained in practice.  

Cooper Power Station |  City of Kansas City, Missouri  
Kansas Ci ty,  Missour i  |  Jan 2011  -  Jan 2012 
Project team.  Performed computer fluid dynamic modeling of the forced draft fan outlet air flow through a new slip stream 
duct and to the air heater. Minimize pressure drop between the forced draft fan and the air heater will maintaining sufficient 
air flow to the slip stream duct. Indian River | Indian River Power, LLC  

Compliance Option Study |  Northern Indiana Public Service Company, Inc. 
Jun 2009 -  Oct  2011  
Project team.  Updated previous multi-pollutant control study requirements on electricity generating units. Developed a 
program to determine the lowest cost compliance options across multiple units accounting for capital, operating cost 
estimates and multiple compliance methodologies. Evaluated allowance trading across systems of seven boilers or less.  

Overfire Air  Retrofit,  Laramie River Station Units 1,  2 & 3 |  Basin Electric  Power Cooperative 
May 2008 -  Jul  2010 
Project team.  Performed computer fluid dynamic modeling of the duct work for a new overfire air system. Developing 
turning vanes to minimize pressure drop and confirm flow distribution.  

BACT Analysis,  NextGen Project |  Basin Electric Power Cooperative 
Sep 2006 - May 2010 
Project team.  Performed BACT analysis for the preparation of PSD permit application and state permit applications for one 
700MW coal fired unit. The BACT analysis included determining BACT emission rates for a PC boiler firing PRB coal.  
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DOUG RANDALL, PE (continued)

Cholla Station Unit  3&4 AQCS Project  |  Cholla Environmental Partners 
Mar 2006 - Jan 2010 
Project team.  Performed computer fluid dynamic modeling of the duct work from the air heater outlet to the stack. 
Developed turning vanes to minimize pressure drop and improve flow distribution at the inlet of control equipment. 

Thomas Hill  Environmental Controls Retrofit  Project  |  Associated Electric Cooperative Inc. 
Missouri  |  May 2005 - Sep 2008 
Contract engineer.  Worked on the retrofit of an ESP on a 670-MW unit. Wrote specifications and bid documents. Reviewed 
initial bids for required changes and clarifications. Reviewed and tracked drawings to ensure specifications are met and 
submittals are returned in a timely manner.  

Big Stone II,  Otter Tail  Power |  Otter Tail  Power Company 
Jun 2004 -  Jul  2008 
Project team.  Evaluated FGD system bid proposals for Big Stone II power plant project. 

Multi-Pollutant Control Study | Northern Indiana Public  Service Company, Inc.  
Sep 2005 - Nov 2007 
Project team.  Reviewed the impact of pending air quality regulations and proposed multi-pollutant control legislation on 
electricity generating units. Developed capital and operating cost estimates for various compliance scenarios. Studies 
evaluated systems consisting of between four and eleven boilers.  

Multi-Pollutant Control Study |  San Miguel Electric Cooperative,  Inc. 
Aug 2005 - Sep 2007 
Project team.  Reviewed the impact of pending air quality regulations and proposed multi-pollutant control legislation on 
electricity generating units. Developed capital and operating cost estimates for various compliance scenarios. Studies 
evaluated systems consisting of between four and eleven boilers.  

Multi-Pollutant Control Study | Vectren Corporation 
May 2004 - Aug 2007 
Project team.  Reviewed the impact of pending air quality regulations and proposed multi-pollutant control legislation on 
electricity generating units including A.B. Brown, F.B. Culley and Warrick Generating Station. Developed capital and 
operating cost estimates for various compliance scenarios. Studies evaluated systems consisting of between four and eleven 
boilers.  

Nelson Dewey Generation Station Unit 3 |  WISCONSIN POWER AND LIGHT COMPANY 
Oct  2005 - May 2007 
Project team.  Performed BACT analysis for the preparation of PSD permit application and state permit applications for two 
300MW coal fired units. The BACT analysis included determining BACT emission rates for a PC boiler firing PRB coal and 
renewable resource fuels and a CFB boiler firing bituminous coal, PRB coal, petroleum coke and up to 20% renewable 
resource fuels.  
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DOUG RANDALL, PE (continued)

Limestone Electric Generating Station | GENON ENERGY INC 
Apr 2002 -  Feb 2007 
Project team.  Study to determine the cause of a recent increase in opacity. Created a report that recommended tests that 
could be run to determine the source of the opacity increase and possible scenarios to reduce opacity without reducing load. 

SCR Installation Project |  City of Henderson, Kentucky 
May 2001  -  Jan 2007 
Contract engineer.  Worked on the installation of SCR on two 180-MW units. Wrote specifications and bid documents. 
Reviewed initial bids for required changes and clarifications. Reviewed and tracked drawings to ensure specifications are met 
and submittals are returned in a timely manner.  

Contract  Consulting |  City of Springfield, Missouri  
Apr 2005 -  Dec 2006 
Project team.  Reviewed contract specifications and client/contractor correspondence and documentation. Prepared a report 
for use in an arbitration regarding an unresolved contract dispute between the client and a third-party contractor.  

Confidential  Project |  Confidential  Cl ient 
Confident ia l  Location |  May 2004 - Jun 2006 
Project team.  Reviewed the impact of pending air quality regulations and proposed multi-pollutant control legislation on 
electricity generating units. Developed capital and operating cost estimates for various compliance scenarios. Studies 
evaluated systems consisting of between four and eleven boilers.  

BACT Analysis |  The ERORA Group 
Feb 2001  -  Dec 2005 
Project team.  Performed BACT analysis for the preparation of PSD permit application and state permit application for two 
500MW coal fired units.  

Multi-Pollutant Control Study | Hoosier Energy Rural Electric Cooperative,  Inc. 
Sep 2004 -  Aug 2005 
Project team.  Reviewed the impact of pending air quality regulations and proposed multi-pollutant control legislation on 
electricity generating units. Developed capital and operating cost estimates for various compliance scenarios. Studies 
evaluated systems consisting of between four and eleven boilers.  

Coronado Generating Station |  Salt  River Project 
Jan 2002 - Sep 2003 
Project team.  Study of SO2 removal enhancement alternatives for estimated future regulatory legislation compliance. 

Feasibil ity Study | Vectren Corporation 
Aug 2001  -  Dec 2002 
Project team.  Feasibility study for conversion of FGD system at A.B. Brown Units 1 and 2 from dual alkali to lime or 
limestone process. Estimated operation and maintenance costs for new FGD system.   
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Timothy E Thomas 
Senior Vice President & Deputy General Manager 

Engineered Systems Division 
Mitsubishi Heavy Industries America 

Overview 
Mr. Thomas is currently Senior Vice President & Deputy General Manager for the Engineered 
Systems Division of Mitsubishi Heavy Industries America (MHIA) in Houston, TX and oversees 
MHIA’s CO2 capture business for North America. He is responsible for safety, business 
development, project development and implementation from initial concepts, feasibility studies, 
and FEED studies through project completion. Mr. Thomas has over 38 years of related 
experience including CO2 capture systems (CCS), flue gas desulfurization (FGD) systems, 
material handling systems, wastewater treatment systems, and particulate removal systems.   

Project Specific Experience 
  Directs and oversees the preparation of multiple detailed studies for the application of 

MHIA’s CCS including FEED studies for Prairie State and San Juan power plants.  Primary 
focus on the application and feasibility of installing CCS on power and industrial flue gas 
sources.  
· Project Director from 2002 to 2013 for the design, procurement, construction, and
commissioning of FGD systems at multiple TVA fossil fuel power plants.  These installations
completed on schedule and within budget and valued at over $1 billion were provided to TVA
through Advatech, a joint venture of URS and MHIA.
· Project Engineering Manager during the $340 million FGD system retrofit for
Pennsylvania Electric’s Conemaugh Station Units 1 and 2. Managed development of systems
design; design criteria; process and instrumentation diagrams; design calculations and
equipment optimization; operating procedures and system descriptions.
· On-site Resident Engineer for the construction of JEA/FPL’s St. Johns River Power
Park, two 600 MW coal-fired generating units. Oversaw the installation of the FGD systems,
electrostatic precipitators, and a wastewater treatment facility.

Specialized Training 
BS / 1983 / Mechanical Engineering / University of Florida 

Chronology 
Mitsubishi Industries America, Inc. – Senior Vice President, Vice President, Deputy General 
Manager, Engineered Systems Division,  2013 to present 
URS Corp. and Advatech LLC, Vice President, Project Director, Project Manager, 1996 – 2013 
URS - Raytheon Engineers and Constructors – Ebasco Services, Project Engineering Manager, 
Principal Mechanical Engineer, Senior Mechanical Engineer, Mechanical Engineer, Sr. 
Associate Engineer, 1983 - 1996  
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Name : Hirotaka Tanaka 

Position in this Project : Engineering Manager 
The Engineering Manager will be responsible for managing all engineering activities 
required for the scope of work and will report to the Project Manager. The 
Engineering Manager will review and approve key engineering documents, technical 
bid summaries and design specification summary sheets. He will work closely with 
lead discipline engineers to ensure that the engineering work is completed in an 
integrated team approach to OWNER’s satisfaction. 

Criteria for Qualification 
• Specialty in Process Engineering mainly for Petrochemical Plants and Fertilizer

from the Front-end Engineering to the Pre-commissioning and Start-up
Supervision

• Project Management Professional (PMP) Certification #2041397 from May 2017
to May 2026 by Project Management Institute Inc., U.S.A.

Summary of Experience 
Fifteen (16) years experiences with Mitsubishi Heavy Industries Group which 
includes Process Design of Petrochemical Projects and Project Management of After 
Service Projects. 
• Process Engineer for seven (7) years
• Assistant Engineering Manager for three (3) years
• Engineering Manager three (3) year
• Project Manager on After Service Projects for three (3) years

Languages 
Japanese : Native 
English : Fluent 

Education 
Education : Fukuoka University 
Qualification : Bachelor of Chemical Engineering 
Joined MHI : April 1, 2007 
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Personal Data 
Nationality : Japanese 
Date of Birth : April 4, 1984 

Position in MHI’s Organization :  Engineering Manager, 
Project Department 
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Mr. Tanaka’s Significant Experience 

Engineering Manager (REC-CCS FEED) 

• CO2 Capture Plant

2022 - Present

North Dakota, USA 

CLIENT: Energy and 
Environmental Research 
Centre・University of North 
Dakota 
ENDUSER: Rainbow Energy 
Centre 

Capacity : 26,800 TPD (13,400 TPD/ 2 Trains) 

Scope of work is front end engineering design. 

Engineering Manager (Proposal Work) 

• Chemical Plan Project

2020 - 2022

Overseas 

Capacity : NA 

Project Manager (After Service Projects) 

• After Service Projects on Methanol Plant (Saudi
Methanol Company, AR-RAZI)

• After Service Project on Methanol Plant (Methanol
De Oriente, METOR, S.A.)

2018 - Present 

• Al-Jubail, Saudi Arabia
• Jose, Venezuela

Capacity : NA 

Equipment Replacement Projects on Methanol Plant, including Basic / Detailed 
Engineering, Procurement, Construction and Commissioning Supervision. 

Process Design Package (PDP) Work on Methanol Plants. 
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Engineering Manager (NAG-SB) 

• After Service Projects on Polyethylene Plant

2018 - Present 

Mont Belvieu, Texas, USA 

for ExxonMobil Chemical 
Company 

Capacity : NA 

Revamp Project on Polyethylene Plant, including Basic / Detailed Engineering, 
Procurement. 

Assistant Engineering Manager/ Process Engineer (RSAE) 

• Acrylic Acid Complex 
- Acrylic Acid (AA)
- Glacial Acrylic Acid (GAA)
- Butyl Acrylate (BA)

2012 – 2017 

Salavat, Russia 

for JSC Gazprom Neftekhim 
Salavat (GNS) 

Capacity : Acrylic Acid (AA): 80,000 T/Y 
Glacial Acrylic Acid (GAA): 35,000 T/Y 
Butyl Acrylate (BA): 80,000 T/Y 

Lump Sum Turn Key Basis, including Basic / Detailed Engineering, Procurement, 
Construction and Commissioning Supervision 

Turnover Coordinator (SPOX) 

• Polyethylene (LDPE)
(LLDPE / Metallocene LLDPE): Poly & Fin
Polypropylene (PP)
(Homo Polymer): Fin only

2009 - 2011

Jurong Island, Singapore 

for ExxonMobil Chemical 
Company 

Capacity : 650,000 T/Y × 2 (PE)
 450,000 T/Y (PP) 

Detailed Engineering, Procurement, Civil Works and Construction Works 
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Operation Supervisor (OSF) 

• Fertilizer Complex
- Ammonia
- Urea
- Utility and Off-site

2009 

Sohar Industrial Area, Oman 

for Sohar International Urea & 
Chemical Industries S.A.O.C. 
(SIUCI) 

Capacity : 2,000 T/D (Ammonia Plant) 
1,750 T/D (Urea Plant) x 2 trains 
Grassroots utility and off-site facilities 

Lump Sum Turn Key Basis, including Engineering, Procurement, Civil Works and 
Construction Works, with two years warranty period. 

Assistant Process Engineer (TAF Early Work) 

• Fertilizer Complex
- Ammonia
- Urea
- Methanol
- Utility & Offsite

2008 

Tatarstan Republic, Russia 

for Ammoni 

Capacity : 2,050 T/D (Ammonia) 
2,050 T/D (Urea) 
668 T/D (Methanol) 

Process Design Package 

Assistant Process Engineer (SPOX) 

• Polyethylene (LDPE)
(LLDPE / Metallocene LLDPE): Poly & Fin
Polypropylene (PP)
(Homo Polymer): Fin only

2007 – 2009

Jurong Island, Singapore 

for ExxonMobil Chemical 
Company 

Capacity : 650,000 T/Y × 2 (PE)
450,000 T/Y (PP) 
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Detailed Engineering, Procurement, Civil Works and Construction Works 

C-44

DocuSign Envelope ID: C10D9755-0FF7-485F-AFCE-FF06FE0066EC



Name : Takashi Kurioka 

Position in this Project : Project Manager 
The Project Manager will be assigned to direct and control all project activities 
through all phases of the Project.  Project Manager will be responsible for execution 
of the contract to highest level of safety and quality, adherence to specified design 
requirements and compliance with the project schedule and budget.  His principal 
duties include maintaining close liaison with OWNER’s Project Management Team 
and coordinating all task force work to meet the criteria of job quality. 

Criteria for Qualification 
 Five (5) years Piping Section management experience
 Thirteen (13) years Project management experience for Process Plants
 Nine (9) years Piping Design experience for Process Plants
 Six (6) years system development for Piping Design (including CAD)
 Hazardous Material Officer, Class B, Group 4

(He can handle Flammable liquids, gasoline, alcohols, kerosene, light oil, heavy
oil,
animal fats and vegetable oils)

 Internal Quality Auditor for ISO 9001
 Pollution Control Manager (Vibration), in Japan
 High Pressure Gas Safety Manager (Class A, Mechanical) in Japan
 Professional Engineer ("PE") in 2003, certified by Oregon State, USA

Summary of Experience 
Thirty-three (33) years experience with Mitsubishi Heavy Industries Group, served 
as Piping Engineer. Specialist for Piping Technical Analysis, System Development, 
Assistant Project Manager and Spatial Engineering Manager, and Project Manager. 

Languages 
Japanese : Native 
English : Business-level 

 Score of the Test of English for International 
Communication  (TOEIC) is 700 
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Personal Data 
Education : Waseda University 
Qualification : Bachelor of Mechanical Engineering 
Joined MHI : April 1, 1990 

Personal Data 
Nationality : Japanese 
Date of Birth : January 1, 1968 

Position in MHI’s Organization : Senior Project Manager, 
Project Department 
Engineering Solutions 
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Mr. Kurioka’s Significant Experience 
 

Project Manager (REC-CCS) 

• CO2 Capture Unit 
 
2022 -  present 
 

North Dakota, USA 
 
for Energy and Environmental 
Research Centre・University 
of North Dakota  
END USER: Rainbow Energy 
Centre 

Capacity: 26,800 T/D (13,400TPD/ 2 Trains) 
 
Scope of work is front end engineering design. 
 

Project Manager (TGF) 

• Fertilizer Complex 
- Ammonia 
- Urea 
- Urea(Granulated) 
 
2013 -  present 
 

Garabogaz, Turkmenistan 
 
for Turkmenhimiya (TH) 

Capacity: 2,000 T/D 
3,500 T/D 
3,500 T/D 

 
Scope of work is basic design, detail design, procurement and construction. 
 

Section Manager, Yokohama Plant Layout & Piping Engineering Section 

• Responsible for all Plant Layout & Piping 
Engineering Activities, including authorization of 
documents, cost estimation for bidding projects, 
personnel’s mobilization, etc. 
 
2012 - 2013 

Management in MHI 

 

Group Manager, Piping Engineering Group 
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• Responsible for all Piping Engineering Activities, 
including authorization of documents, cost 
estimation for bidding projects, personnel’s 
mobilization, etc. 
 
2009 - 2012 

Management in MHI 

 

Spatial Engineering Manager (SPOX) 

• Polyethylene 
 

 
2007 - 2009 

Jurong Island, Singapore 
 
for ExxonMobil Asia Pacific 
Pte. Ltd. 

Capacity : 650,000 T/Y × 2  
   
Scope of work is basic design, detail design, procurement and construction. 
 

Piping Engineer (Proposal Work) 

• Polyethylene 
 
2006 – 2007 
 

Singapore 

Capacity : N.A. 
 

Assistant Project Manager (MMPE) 

• Polyethylene 
 
 
2005 – 2006 
 

Coatzacoalcos, VER  Mexico 
 
for Petroquimica Morelos, 
S.A. de C.V. 

Capacity : 300,000 T/Y  
 
Scope of work is basic design, detail design, procurement and construction 

 

Lead Piping Engineer (MMPE) 

• Polyethylene 
 
 
2003 - 2004 
 

Coatzacoalcos,VER  Mexico 
 
for Petroquimica Morelos, 
S.A. DE C.V. 
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Capacity : 300,000 T/Y  
 
Scope of work is basic design, detail design, procurement and construction. 

 

Piping Engineer (BAPE) 

• Cryogenic Ethylene & Propylene Receiving and 
Storage Facility 
 
1996 – 1998 
 

Batangas, Philippines 
 
for J.G. Summit Petrochemical 
Corp. 

Capacity : Ethylene 15,000 Ton 
  Propylene 18,000 Ton 

 
Lump Sum Turn Key Basis, including Basic / Detailed Engineering, Procurement, 
Construction, Commissioning Assistance and Training 

 

Piping Engineer (BAPE) 

• Polyethylene (L-LDPE/HDPE) 
 
1996 – 1998 

 
 

Batangas, Philippines 
 
for J.G. Summit Petrochemical 
Corp. 

Capacity : 87,500 T/Y x 2 
 

Lump Sum Turn Key Basis, including Basic / Detailed Engineering, Procurement, 
Construction, Commissioning Assistance and Training 

 

Technical Specialist for Piping 

• Specialist for Technical Analysis, including Piping 
Flexibility and Stress Analysis, Piping Steady State 
Flow Analysis, Discharge Noise Arise from Venting 
Analysis 
 
1993 - 1996 , 1998 - 2003 
 

 

• Specialist for System Development. Including Two / 
Three Dimensional Computer Aided Design 
(AutoCAD / Intergraph PDS), Piping Material 
Control System which covers Material Takeoff, 
Purchasing and Control (Intergraph Marian) 
 
1993 - 1996 , 1998 - 2003 
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Piping Engineer (MJP) 

• Polyethylene (L-LDPE/HDPE) 
 
1992 - 1993 
 

Pasir Gudang, Johor Bahru, 
Malaysia 
 
for Titan Polyethylene 
(Malaysia) Sdn. Bhd. 
 

Capacity : 200,000 T/Y 
 
COC, Fixed Lump Sum Basis, including Basic / Detailed Engineering, Procurement, 
Construction and Commissioning Assistance 

 

Assistant Piping Engineer (LL1) 

• Polyethylene (L-LDPE/HDPE) 
 
1990 - 1992 
 

Oita, Japan 
 
for Showa Denko K.K. 

Capacity : 60,000 T/Y 
 
Lump Sum Turn Key Basis, including Basic / Detailed Engineering, Procurement, 
Construction and Commissioning Assistance 
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Summary 
Mr. Lauzze has 18 years of experience in the heavy industrial and power generating industry.  He has 

recent experience managing large engineering and construction projects at both power plants and 

industrial facilities.  He currently serves as the project directory for several active CO2 capture projects, 

including FEED studies at coal plants, gas plants, and industrial facilities.  He is also currently the project 

director for the detailed design and installation of multiple CO2 capture pilot projects.  Mr. Lauzze also 

was the Project Manager for the design and installation of the Wyoming Integrated Test Center and 

worked on the Petra Nova project from the development phase through the start-up and optimization 

phase directly supporting NRG and Parish Station.   

Education 
Illinois Institute of Technology – B.S. Chemical Engineering – 2003 
Illinois Institute of Technology – M.S. Chemical Engineering – 2005 

Registrations 
Professional Engineer – Illinois, Michigan, and Wyoming 

Proficiencies 
 CO2 Capture Systems 

 FEL and FEED Study Execution 

 Transition from FEED and Large Project Execution 

Responsibilities 
Mr. Lauzze is responsible for S&L’s CO2 capture business development and technical oversight of all of 

Sargent & Lundy’s CO2 Capture, Transport, and Utilization projects.  This includes overseeing regular 

Communities of Practice (COPs) to ensure that company wide knowledge sharing is occurring to improve 

the overall design effort on all CCUS projects.  In addition, as a Project Director Mr. Lauzze is ultimately 

responsible for the oversight and overall direction of projects that are executed under him.   

Sargent & Lundy Experience  
 
Project Tundra 
 2022 – Present | Owner’s Engineer for MHI FEED, Project Director 
 2023 - Present | Air Permit Development, Project Director 
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Heidelberg 
 2022 - Present | Mitchell Cement Kiln CO2 Capture Pre-FEED Study, Project Director 
 2024 - Present | Mitchell Cement Kiln CO2 Capture FEED Study, Project Director 

 
LafargeHolcim 
 2023 - Present | Exshaw Cement Kiln CO2 Capture Pre-FEED Study, Project Director 

 
Membrane Technology and Research (MTR) 
 2021 – Present | Large Scale Pilot Phase 3 Execution, Project Director 
 2019 - 2021 | Large Scale Pilot Phase 2 FEED Study, Project Director 
 2019 - 2023 | Full Scale CO2 Capture FEED Study at Dry Fork Station, Project Director 
 2020 - 2022  | CO2 Capture Pre-FEED Study at Balcones Cement Plant, Project Director 

 
ION Clean Energy 
 2021 - Present | Delta Energy Center FEED Study, Project Director 
 2020 - 2023 | Project Enterprise Pilot Integration at Los Medanos, Project Director 
 2019 – 2021 | C3DC2 FEED Study at Gerald Gentleman Station, Project Director 
 2019 - 2020 | C3DC1 Pre-FEED Study at Gerald Gentleman Station, Project Director 

 
Next Carbon Solutions 
 2022 - Present | Elk Hills Power Plant CO2 Capture FEED Study, Project Director 
 2021 - 2022 | Rio Grande LNG CO2 Capture FEED Study Validation, Project Director 

 
Global Thermostat 
 2021 – Present | DAC+ FEED Study ISBL Engineer, Project Director 
 2021 - 2022 | CDAC System Evolution Design Support, Project Director 
 2020 – 2022 | Engineering and Construction Support for DAC2K Pilot System, Project Director 

 
Dakota Gasification Company 
 2022 – 2023 | CO2 Compressor Expansion Study, Project Director 
 2021 - 2024 | Supercritical CO2 Pipeline FEED Study and Detailed Design, Project Director 
 2021 – 2024 | Supercritical CO2 Pipeline Construction Oversight, Project Director 

 
Confidential CO2 Capture Projects 
 2023 – Present | OE for Chilled Ammonia CO2 Capture Project, Project Director 
 2022 – Present | CO2 Compression Feasibility Study for Midstream Client, Project Director 
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 2022 – Present | Feasibility Study for Coke Making Client, Project Director 
 2022 – Present | Feasibility Study for Cement Client, Project Director 
 2022 – Present | Feasibility Study for Gas Boiler, Project Director 
 2022 – Present | Feasibility Study for Cement Client, Project Director 
 2022 – 2022 | CO2 Compression Feasibility Study for Midstream Client, Project Director 
 2022 – Present | Feasibility Study for Cement Client, Project Director 
 2022 – Complete | Feasibility Study for Oil Field, Project Director 
 2021 – Complete Feasibility Study for Cement Client, Project Director 
 2021 – Complete | Feasibility Study for Cement Client, Project Director 
 2021 – Complete | Pre-FEED Study for Cement Client, Project Director 
 2021 – Complete | Feasibility Study for LNG Client, Project Director 
 2021 – Complete | Feasibility Study for LNG Client, Project Director 
 2021 – Complete | Pre-FEED for Oil and Gas Processing Facility, Project Director 

 
Jupiter Oxygen 
 2020 - 2021 | Dave Johnson Oxycombustion FEED Study, Project Director 
 2018 - 2019 | Dave Johnson Oxycombustion Feasibility Study, Project Manager 

 
NPPD  
 2023 - Present | New Generation Project Development and Conceptual Engineering 
 2022 - Present | Sheldon Bottom Ash Project, Project Director 
 2020 - 2022 | Gerald Gentleman and Sheldon Station ACE Rule Evaluation, Project Director 
 2020 - 2022 | Gerald Gentleman Regional Haze Evaluation, Project Director 

 
Basin Electric | LRS SCR/SNCR Project 
 2018 - 2019 | Start Up and Commissioning services, Project Manager 
 2017 - 2019 | Construction Management, Project Manager 
 2016 - 2019 | SNCR Detailed Design, Project Manager 
 2015 - 2016 | SNCR Conceptual Design, Project Manager 
 2015 - 2016 | SNCR Permitting, Project Manager 
 2017 - present | SCR Detailed Design, Project Manager 

 
Basin Electric | Other Projects 
 2019 - 2020 | Laramie River Station Four Factor Analysis, Project Director 
 2020 - present | Antelope Valley and Leland Olds ACE Rule Evaluation, Project Director 
 2015 - 2019 | Dry Fork Integrated Test Center Detailed Design, Project Manager 
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 2015 - 2015 | Dry Fork Integrated Test Center FEED Study, Project Manager 
 2018 - 2019 | Dry Fork SCR Pluggage Study, Project Manager 
 2018 - 2019 | Antelope Valley Four Factor Analysis, Project Manager  
 2018 - 2019 | Leland Olds Four Factor Analysis, Project Manager 
 2018 - 2019 | Dakota Gasification Four Factor Analysis, Project Manager 
 2019 - 2020 | Laramie River Coal Silo Weld Detail Analysis, Project Manager 

 
Genesis Alkali | 2018 - Present 
Granger Optimization Project Detailed Design, Project Manager 
 
Carbon Capture Machine | 2018 - 2020 
ITC Small Test Center Pilot Skid Design, Project Manager 
 
NRG  
 2022 – Present | Texas NOx Evaluation, Project Director 
 2020 – Present | Walking Surfaces Inspection – Various Stations, Project Director  
 2019 – Present | Illinois Plants CCR Support, Project Director 
 2013 - 2017 | Petra Nova Carbon Capture Project Ductwork Detailed Design and Owner’s 

Engineer, Project Manager 
 2016 - 2017 | Homer City NOx Reduction Upgrades Study, Project Manager 
 2015 - 2016 | Fleetwide ELG Compliance Study, Project Manager  
 2012 - 2016 | Parish, Limestone, and Big Cajun MATS Compliance Detailed Design, Project 

Manager 
 2015 - 2016 | Big Cajun II Natural Gas Piping Detailed Design, Project Manager 
 2014 - 2015 | Limestone Station New Fuel Evaluation, Project Manager 
 2014 - 2015 | Limestone WFGD Study, Project Manager 
 2013 - 2014 | Keystone Water Reuse Study and Cost Estimate, Engineering Manager 
 2012 - 2013 | Cheswick Bottom Ash and WWT Upgrade Study, Engineering Manager 
 2012 - 2013 | Parish Unit 8 CO2 Capture FEED Study, Mechanical Lead 
 2011 - 2012 | Parish Unit 7 CO2 Capture FEED Study, Mechanical Lead 

 
RRI Energy | 2011 
ICR Data Collection for EPA Data Request, Engineering Lead 
 
PGE | 2008-2009 
Boardman Station Multi Pollutant Study, Mechanical Engineer 
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AEP | 2007-2011 
Cardinal Unit 3 WFGD Project Detailed Design, Mechanical Engineer and Piping Lead 
 
Various Environmental Project Support  | 2005-2007 
 CLECO | Baghouse Study 
 Dairyland Power Cooperative | Multi-Pollutant Study and Dry FGD Specification  
 LCRA | Computational Fluid Dynamic (CFD) Analysis to improve ductwork flow and optimize SO2 

reduction 
 Ameren | CFD Analysis to lower pressure drop in ductwork 
 PacifiCorp | Baghouse and FGD Study at Naughton and Dave Johnston 
 San Miguel | WFGD Upgrade Study 

 

Academic Experience 
 Fuel Cell Research Assistant at Illinois Institute of Technology 
 PEM Fuel Cell Research, focusing on computer modeling and control 
 Lithium Ion Battery Research assistant at Argonne National Laboratory  

Publications 
 “Comparison of IGCC & Pulverized Coal Technologies,” K.C. Lauzze and D.G. Rice, Coal Gen, 

August 2006. 
 “Power Control of a Polymer Electrolyte Membrane Fuel Cell,” K.C. Lauzze and D. J. Chmielewski, 

Industrial & Engineering Chemistry Research, May 2006. 
 “Performance of CO preferential oxidation reactor with noble-metal catalyst coated on ceramic 

monolith for on-board fuel processing applications,” R. K. Ahluwalia, Q. Zhang, D. J. Chmielewski, 
K. C. Lauzze, and M. A. Inbody, Catalysis Today, January 2005, pp 271-283. 

 "ZrO2- and Li2ZrO3-Stabilized Spinel and Layered Electrodes for Lithium Batteries," M. M. 
Thackeray, C. S. Johnson, J. -S. Kim, K. C. Lauzze, J. T. Vaughey, N. Dietz, D. Abraham, S. A. 
Hackney, W. Zeltner and M. A. Anderson, Electrochemistry Communications September 2003. 
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Summary 
Donna has more than 35 years of experience in mechanical design and engineering of electric power 

generating stations. Her overall experience encompasses all major plant systems and equipment, 

including cooling towers, condensers, boiler auxiliary equipment, water treatment, selective catalytic 

reduction (SCR), compressed air and gas, particulate control, flue gas desulfurization (FGD) and waste 

fixation, activated carbon injection (ACI), dry sorbent injection (DSI), ash handling  and CO2  Systems. 

Broadly, Donna’s tasks have involved procurement specifications, equipment sizing and layouts, system 

design documents, and drawings. She has contributed to preliminary design studies to determine plant 

layout, established system design criteria, sized and specified equipment, prepared flow diagrams and 

designed piping systems, evaluated proposals and made procurement recommendations, and supporting 

licensing activities. Recent experience includes the Laramie River Station SCR retrofit for Basin Electric 

Corporation. 

Education 
Illinois Institute of Technology – B.S. Chemical Engineering 

Registrations 
Professional Engineer – Illinois, Wyoming 

Proficiencies 
 Mechanical engineering and design 

 SCR, FGD, ACI, DSI, and particulate emissions control systems 

 CO2 systems 

 Material handling 

 Water treatment 

 Compressed air and gas systems 

 Plant Retrofits 

 Vendor Contract Management 

Responsibilities 
Donna’s responsibilities focus on coordination of engineering, design, and other supportive specialists 

within the mechanical discipline to ensure compliance of mechanical project work with client 
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requirements; national, state, and local regulations; applicable Sargent & Lundy standards and 

procedures; standard professional practices; and project schedules. 

Sargent & Lundy Experience 

Emissions Control and Plant Retrofits 
 
Minnkota Power Cooperative 

 Milton Y. Young Station Unita 1 &2 - Mechanical Project Engineer performing Owner’s Engineer 
oversite for a CO2 Capture Feed Study. Coordinating review of consortium design and interface 
with the operating station, participating in HAZOPs, P&ID reviews, Model reviews and RAM 
Studies.  (2023 – Present). 

Drax 
 Pellet Plant Carbon Capture System (PPCS) Projects  -- Mechanical Project Engineer performing 

independent reviews of Balance of Pant deliverables for a  Pre-FEED study evaluating 
implementation of a large scale, modular carbon capture utilization and storage system at a 
biomass facility in Bastrop, Louisiana. (2023). 

Membrane Technology & Research (MTR) 
 Large Pilot Test Facility - Mechanical Project Engineer performing independent reviews of 

Engineering and deliverables on project to construct a demonstration plant to test MTR’s 
membrane-based post-combustion carbon dioxide (CO2) capture technology at the Wyoming 
Integrated Test Center (ITC), located at Dry Fork Station (DFS) Unit 1. (2023). 

Dakota Gasification  Company 
 Mechanical Project Engineer overseeing the preliminary design, cost estimates, and bid 

evaluation for the addition of CO2 Compressors to an operating gasification facility. (2022 – 2023) 
TransAlta 

 Sundance Unit 6, Keephills Units 1 & 2 - Mechanical Project Engineer responsible for Owner’s 
Engineer oversight for EPC Projects converting coal units to operation on natural gas. (2019 – 
2021) 

Cabot Corporation  
 Mechanical Project Engineer for Phase 2 Alternatives Analysis of air pollution control and energy 

center project for a carbon black facility in Louisiana. The project included conceptual 
engineering of multiple technologies, conceptual process design, major equipment specification 
development, project schedule development, cost estimate development, and value engineering 
for cost reduction. (2019 – 2020) 

Basin Electric Power Cooperative (BEPC) 

 Laramie River Unit 1 - Mechanical Project Engineer. SCR retrofit, including supervision of 
mechanical team from conceptual design through equipment procurement, detailed design and 
installation of selective catalytic reduction system, axial induced draft (ID) fan, compressed air 
system upgrades, DSI system, dampers and expansion joints. (2014 – 2018) 
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NRG Energy (Formerly GenOn, and RRI Energy) 

 Limestone Units 1&2, WA Parish Units 5,6,7,&8: Mechanical Project Engineer. Prepared studies 
and cost estimates for replacing bottom ash sluice systems with under boiler conveyors. (2022) 

 Limestone Unit 1 – FGD Ductwork Rebuild - Mechanical Project Engineer. Responsible for 
equipment specifications and engineering involved with replacing piping and equipment damaged 
due to ductwork failure. (2021-2022) 

 Shawville Units 1-4 Closed Cycle Cooling - Mechanical Project Engineer. Prepared several 
studies for converting open cooling system to a closed system.  Responsible for supervision of 
mechanical team including preparation of cost estimates, system layout, cooling tower and 
supply pump procurement and intake modifications. 

 Conemaugh Units 1-2 - Mechanical Project Engineer. Responsible for supervision of mechanical 
team for SCR retrofit including preparation of project cost estimate, specification preparation and 
contract supervision for several auxiliary chemical feed systems and installation contracts. (2010 
to 2014) 

RRI Energy (Formerly Reliant Energy) 

 Shawville Units 1-4, Conemaugh Units 1-2, Titus Units 1-3, New Castle Units 3-5, Portland Units 
1-2 - Mechanical Project Engineer. BOP design for Alstom ACI systems, including owner 
engineering review and coordination responsibilities. (2008 to 2009) 

 Shawville Units 3 and 4, Baghouse Project, 326 MW total, coal - Mechanical Project Engineer. 
Baghouse specification preparation. (2008) 

 Shawville 3&4 FGD,SCR, and Cooling Tower Study - Mechanical Project Engineer. Coordinate 
study to determine equipment layout and cost estimate preparation. (2009) 

 Avon Lake Unit 9 Steam Supply Study - Mechanical Project Engineer. Coordinate study to 
optimal alternative to start up Unit 9 steam turbine driver boiler feed pumps for Unit 7 (steam 
supply) decommissioning. (2007 to 2008) 

 Deer Park Cogeneration Expansion Study - Mechanical Project Engineer. Coordinate study and 
cost estimate for the addition of a combustion turbine and HRSG to the existing two-unit 
cogeneration facility. (2007-2008) 

NRG Energy 

 Indian River Units 1-4, 825 MW total, coal - Mechanical Project Engineer. Prepare cooling tower 
feasibility study and impingement and entrainment evaluation. (2009) 
Mechanical Project Engineer. Pipe routing, design, material specification, owner engineering 
responsibilities for Unit 3 SO3 conditioning BOP project. (2009) 
Mechanical Project Engineer. System design, specification preparation, contract coordination for 
Units 1-4 ACI project. (2007 to 2009) 

 Parish Station - Mechanical Project Engineer. Dry FGD retrofit specification preparation. (2007) 

Duke-Cinergy 

 Cayuga Units 1 and 2 Wet FGD Retrofit, 1060 MW total, coal - Mechanical Project Engineer. 
Detailed design for addition of wet FGDs, including system design, specification preparation, and 
mechanical design coordination. (2003 to 2006) 
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Duke-Cinergy 

 Cayuga Units 1 and 2 SCR Retrofit, 1060 MW total, coal - Mechanical Project Engineer. Detailed 
design for addition of SCR system (installation deferred). 

Ameren Services 

 Coffeen Units 1 and 2; Sioux Units 1 and 2, coal - Mechanical Project Engineer. Conceptual 
design, equipment procurement and detailed design for addition of SCR system, ductwork, steel, 
fans, and electrical system. (1999 to 2000) 

Southern Company Services 

 State Line Units 3 and 4, fossil - Mechanical Project Engineer. Engineering support for fire 
restoration. Engineering support to repair fire damage, including supervising modifications and 
testing of fire protection/detection system and expediting the precipitator and induced draft (ID) 
fan contracts, which were in progress at the time of fire. (1998 to 1999) 

Santee Cooper 

 John S. Rainey - Mechanical Project Engineer. Conceptual design and equipment procurement 
for SCR retrofit in Unit 1A and 1B HRSGs, including supply of the ammonia system. (2003 to 
2004) 

Illinois Power Company 

 Baldwin Units 1 and 2, 600 MW each, coal - Mechanical Project Engineer. Conceptual design, 
equipment procurement and detailed design for replacement/upgrades of air heater, SCR system, 
ductwork, steel, fans, precipitator, and electrical system. (1996 to 1998) 

TU Electric 

 Martin Lake Units 1-3, fossil FGD reconditioning. Lead Mechanical Engineer. Design and 
procurement of dampers and slurry pumps. Prepared studies for equipment replacement 
alternatives. (1995 to 1996) 

 Monticello Unit 3, fossil, 750 MW - Mechanical Engineer. Design and procurement for FGD and 
ESP rebuild contracts, including reviewing vendor deliverables and supervising the preparation of 
Sargent & Lundy mechanical drawings. (1994 to 1995) 

Skygen Energy LLC 

 Corpus Christi Energy Center - Mechanical Project Engineer. Equipment procurement and design 
for EPC contract for 425-MW combustion turbine combined cycle cogeneration plant with steam 
sales to a refinery. Scope included 2x2x1 configuration consisting of two "F" technology 
combustion turbine generators, two natural circulation, duct fired, heat recovery steam generators 
one extraction steam turbine, and one water cooled surface condenser. (2000 to 2001) 

Skygen Energy LLC 

 Androscoggin Energy Center - Mechanical Project Engineer. Equipment procurement and 
detailed design for the addition of a steam turbine to an existing cogeneration facility. Major 
equipment procurement included condenser to operate in conjunction with a vertical discharge 
steam turbine, cooling tower and miscellaneous pumps. Work included administering the steam 
turbine contract and relocation of existing fire protection and natural gas lines. (2000) 
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PSI Energy 

 Wabash River Unit 1, fossil - Mechanical Engineer. Repowering design and procurement of the 
water treatment system and the preliminary design of condensate system and piping 
instrumentation drawings. 

 Gibson Unit 4, 668 MW, fossil - Mechanical Engineer. Reroute ash handling system associated 
with FGD retrofit design. Also responsible for maintenance of FGD dewatering process contract. 
(1991 to 1992) 

Missouri Public Service 

 Sibley Units 1-3, 459 MW total, fossil - Prepared specifications for sample panels, chemical feed 
systems, SO3 conditioning and nitrogen blanketing. Prepared an evaluation of the plant heat 
tracing system. (1990 to 1991) 

Dairyland Power Cooperative 

 Genoa Unit 3, 380 MW, fossil - Mechanical Engineer. Closing of ash pond, including preparing 
and evaluating equipment procurement and erection specifications/bids for bottom ash handling 
system. Scope included evaluation of existing waste systems and their method of treatment and 
disposal upon closing of the ash ponds. (1990 to 1991) 

Condition Assessment 
Missouri Public Service 

 Sibley Units 1-3, 459 MW total, fossil - Heat tracing evaluation. 

Decatur Memorial Hospital 

 Performed condition assessment of major hospital utility systems, e.g., steam, air, water, power, 
etc. Developed recommendations for modifications and improvements to existing systems. (1989) 

Cincinnati Gas & Electric Company 

 Miami Fort 5 - Assessment of sampling and chemical feed system. (1988) 

Studies 
GDS 

 Prepared a report detailing the expected maintenance costs associated with a power plant over a 
given life span. This study was prepared for an investment firm evaluating the purchase of an 
existing fossil station. (1990) 

Wisconsin Public Service Corporation 

 Pulliam 3-5 - Mechanical Engineer. Assisted in evaluation of multiple repowering options. (1990) 

Publication 
 "Interim Consensus Guidelines on Fossil Plant Cycle Chemistry," (contributing investigator) 

Electric Power Research Institute, June 1986. 
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Rafay guides the engineering and project management teams in project execution and knowledge sharing to 
support our core value of helping advance the implementation of carbon capture. Rafay has over 16 years of 
experience in project management and engineering having worked with a variety of stakeholders to 
successfully execute projects of varying complexity and capital cost. His areas of technical expertise include 
amine plants, gas compression and dehydration, liquids handling, refrigeration and CO2 transport.  

 
International CCS Knowledge Centre, Regina, SK                         2024-Present 
Vice-President of Project Development and Technical Services 

 Developing strategic partnerships with other organizations in the carbon capture space 
 Resource management including recruitment, training and compensation philosophy 
 Growing the group’s technical expertise and supporting the Policy, Regulatory and Stakeholder group 

 
International CCS Knowledge Centre, Regina, SK                                     2023 
Director of Project Development and Technical Services 

 Lead the Knowledge Centre engineering and management teams in project execution 
 Develop project scope for existing and prospective clients 
 Provide mentorship and support for team members through formal and informal knowledge sharing 

 
Trilogy Projects Ltd., Calgary, AB                         2022 
Program Manager 

 Develop business for gas processing, liquids recovery and CCS projects 
 Project manager for restart of a 50MMSCF/d gas and liquids facility – TAQA North 

 
Gas Liquids Engineering Ltd., Calgary, AB                       2007 -2021 
Program Manager – Pembina Gas Services 

 Client liaison and manager for all projects with company involvement at Pembina’s Duvernay facility 
 Project manager for a 150MMSCF/d sour gas facility – FEED to first gas completed in 14 months 
 Project manager for a 30MMSCF/d gas lift project including dehydration, compression, and sales riser 
 Detailed engineering for a greenfield 30 MMSCF/d, 10,000 bbl./d facility – Pembina Midstream 

 
Project Manager – Various Clients 

 Project manager for a 100MMSCF/d facility with gas sweetening and liquids storage – ARC Resources 
 Project manager for a CO2 compression, dehydration, transport & sequestration study – Cenovus  
 Project manager for a clean energy generation feasibility study with CCS/EOR – Paramount Resources 

 
Project Engineer – Various Clients 

 Brownfield engineering for a 50 MMSCF/d gas dehydration and liquids recovery plant – AltaGas 
 Detailed engineering for a 30MMSCF/d CO2 dehydration package – Kinder Morgan 
 FEED for a 32,000 bbl./d condensate, NGL, gas compression & storage facility – 7 Generations Energy 

 
B.Sc., Mechanical Engineering – McGill University           2005 

Rafay Anwar P.Eng. 
V I C E - P R E S I D E N T  P R O J E C T  D E V E L O P M E N T  A N D  T E C H N I C A L  S E R V I C E S  
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Everett has over 25 years in the energy sector, consisting of Oil and Gas refining, Gas to Liquids (GTL) refining, 
Hydrogenated-Derived Renewable Diesel (HDRD) refining, hydrogen processing (SMR and ATR), crude oil 
storage terminal operations and pipeline design.  Additionally, he has  experience with carbon capture utilization 

and sequestration (CCUS) projects associated with power plants, ammonia facilities, and the cement industry. 

 
Rueve Energy Projects, White City, SK        2021 - Present 
Owner & President 
• Strategic consultant of creative energy solutions optimizing business development, project development, 

project management, engineering, and operations 
• Project Manager / Mechanical Engineering Specialist for the following CCS Knowledge Centre projects: 

Rainbow Energy Coal Creek Station CCS Project 

o Owner’s technical advisor during Front End Engineering Design (FEED) 
Nutrien Redwater CCS Project 
o Prefeasibility review of decarbonization options for ammonia production (Blue Hydrogen versus CCS) 
SaskPower Shand Carbon Capture Test Facility (CCTF) Compression-Dehydration Project 

o Prefeasibility Study, including CAPEX, OPEX, and Levelized Cost of Capture (LCOC) for CO2 sales 
Heidelberg Materials Edmonton CCUS Project 

o Optimized Co-Gen heat integration assessing numerous HRSG and OTSG technologies 
CCUS Client Workshops 
o Present various CCUS technologies and lead the discussion on Blue Hydrogen technologies 

• Project Manager for the following Energy Transition projects: 
Hydrogenated Derived Renewable Diesel 
o Manage the Owner’s Engineer during Front End Engineering Design (FEED) 
o Lead RFP development amongst Engineering, Procurement, Fabrication (EPF) firms  

Hydrogen Power 
o Replace coal fired power production with H2 fueled gas fired combined cycle technology 

o Aligned the ATR sizing for 300 MW power and engaged GE on H2 turbine selection 
• Project Engineer for the following Energy Transition projects:  

Blue Hydrogen 
o Prefeasibility Study on a 150 MMSCFD ATR @ >95% CO2 recovery  
o Sized Utilities (Steam, Air Separation Unit, Cooling Water, etc.) 

Gas to Liquids  
o Fischer-Tropsch process utilizing inexpensive flared fuel gas as feedstock  
o Analyzed H2 technology to produce the optimum syn gas characteristic for the FT process 

 
Gibson Energy, Moose Jaw, SK           2010 - 2021 
Manager, Project Development and Execution / Technical Services / Senior Refinery Engineer 

• Lead and mentored a team of Engineers and Technologists optimizing the Moose Jaw Refinery 
• Project managed complex “brownfield” debottleneck capital projects  
 
Co-op Refinery Complex, Regina, SK         1998 - 2010 

Major Projects Engineer / Unit Operations Engineer / Plant Engineer 
• Major Projects Engineer 2008-2010 

o Project Manager $250 MM Industrial Wastewater Re-Use - MBR & HERO Technologies 

• Utilities Process Engineer 2003 – 2008 
o Optimized Utility Operations - Demin Water, Wastewater, Steam, Cooling Water, Nitrogen 

• Plant Engineer 1998 – 2003 
o Managed capital projects for improved reliability and/or increased capacity 

 

 
B.Sc., Mechanical Engineering (1998) - University of Saskatchewan   
Executive MBA (2013) - University of Regina (Kenneth Levene Graduate School of Business) 

Everett Rueve P.Eng., MBA 
S e n i o r  P r o j e c t  M a n a g e r  
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Over twenty-five years of experience as a senior technology consultant specializing in research and 
development, analytical chemistry, instrumentation and controls systems, electronic design, and software 
development. Colin has expertise developed as a technical lead on the SaskPower Boundary Dam Unit #3 
Carbon Capture project. He serves as a subject matter expert on chemical instrumentation and analysis, CCS 
technologies, flue gas characterization, data analytics, environment emissions monitoring and management, 
experimental design, and pilot scale testing.

 
International CCS Knowledge Centre, Regina, SK                2017-Present  
Principal Chemist 
 
Flue Gas Characterization 

• Provide flue gas characterization support to numerous clients in multiple industries, including Cement, 

Steel, Fertilizer, Pulp and Paper, Oil and Gas, and Power production. 
• Serve as a subject matter expert on flue gas composition and testing methods. 
• Deliver workshops on flue gas characterization as it applies to de-risking carbon capture projects. 

Pilot Testing Support 
• Support a large international hard-to-abate emitter in implementing two separate CCS pilot plants.  

Assist in the development of pilot testing goals, testing plans and provide on-site support for gas 

measurement and laboratory method development. 
• Assist in designing a customized pilot plant, in particular, in the design of the instrumentation and 

measurement systems. 
Analytical Chemistry Support for Carbon Capture Systems 

• Provide support to customers in designing chemical testing laboratories.  
• Develop specialized testing methods to de-risk solvent selection and pretreatment requirements.  

• Serve as a subject matter expert to multiple clients in a variety of industries on chemical analysis 
methods to support environmental monitoring and operations.  

Advanced Instrumentation Research 

• Performed detailed research into new methods of real time chemical analysis for Carbon Capture 
systems.  

• Responsible for developing working prototypes for these proposed analysis systems, including 
chemical design, electronics design, embedded software design, remote telemetry, cloud-based 

analysis and reporting tools. 
• Included the design of 3D printed laboratory grade laboratory grade prototypes of various piping and 

instrumentation components and pressurized reaction cells as well as preliminary designs for all 
electronic control and sensor components. 

Development of New Online Analysis Techniques  
• Led a collaborative research project between the International CCS Knowledge Center, the University 

of Regina, and Scion Instruments to develop new instrumentation systems for the online analysis of 

carbon capture solvents. 

Data Analytics 

• Provided advanced analytics to a large international customer related to the monitoring and collection 

of environmental and operational performance data from their power plants. The goal of this work was 

to understand discrepancies in multi-year data sets and the possible implications to future 

maintenance and operations of these power generation units.  

 

Saskpower, Regina, SK          2013 -2017  

Manager, Chemical Services / Laboratory Modernization/Expansion for CCS 

• Accountable for the operation of several advanced chemical laboratories and a staff of twelve chemistry, 

materials science, and engineering personnel. 

• Responsible for the implementation, maintenance, and support of a complex network of diverse IT 

systems consisting of many specialized pieces of equipment and wide variety of operating systems of 

various ages. 

Colin Campbell B.Sc. (Hons), PChem 
P r i n c i p a l  C h e m i s t  
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Yuewu jointed the International CCS Knowledge Centre in 2018. As a senior engineer, Yuewu applies his 
expertise, gained from the SaskPower Boundary Dam Unit 3 CCS Initiatives (BD3 CCS project), contributing to 
basis of design development, design review, knowledge share and cost estimation for the feasibility and front-
end engineering study of the carbon capture and storage projects development.  
 
Prior to joining the Knowledge Centre, Yuewu worked 7 years at SaskPower BD3 CCS project. His experience 
includes request for proposal preparation, proposal evaluation, design review, equipment supply and install 
contracts management, mechanical commissioning leadership, post-commissioning upgrade study, and 
operation and maintenance support. 
 
Before getting in CCS field, Yuewu has 18 years in mechanical engineering design, upgrade projects 
development and implement, operation and maintenance training, and overhaul planning and execution for 
coal power plants.

International CCS Knowledge Centre, Regina, SK                   2018-Present 
Senior Engineer 

• Basis of design development, technical review, and cost estimation for the feasibility and front-end 
engineering design study of carbon capture projects developments 

• BD3 CCS project knowledge share 
 
BD3 CCS Initiatives, SaskPower, Regina, SK                                                                 2011-2018 
Senior Engineer/Mechanical Commissioning Lead Engineer/Mechanical Engineer 

• Design review, RFP preparation, proposals evaluation 
• Equipment supply and install contracts management  
• Hazard and operability study (HAZOP) participation 
• Mechanical commissioning team leadership including engineers, consultants, and trades; scope, 

schedule, and resources management 
• Pre-commissioning deficiencies resolution with EPC 
• Post-commissioning upgrade study, design review, install contract management 
• Operation troubleshooting and maintenance planning support    

 
Poplar River Power Station, SaskPower, Coronach, SK                                                           2008-2011 
Technical Specialist II (EIT), Mechanical 

• Turbine and virous mechanical equipment overall plan, implement and shutdown inspection   
• Troubleshooting, technical study, and design for plant safety and performance improvement  

 
Thermal Power Institute of Taiyuan Electric Power College, Taiyuan, China         1993-2004 
Taiyuan No.1 Power Station, Taiyuan, China                                                                         1986-1990 
Engineering Vice Director, Mechanical Engineering Team Leader, Mechanical Engineer, EIT           

• Power plant design, upgrade project development, design and implement 
• Training material development for operation and maintenance 
• Simulator development support  
• Commissioning participation 

 

 
M.Sc., Mechanical Engineering –Dalian University of Technology, Dalian, China         
B.Sc., Mechanical Engineering - Taiyuan University of Technology, Taiyuan, China          

Yuewu Feng P.Eng., PMP 
S e n i o r  E n g i n e e r  
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• Advance chemical analysis capabilities required to support the Boundary Dam unit #3 Carbon Capture 

project. This involved upgrading one existing laboratory and building a new advanced analysis and 

research laboratory in Regina, SK, and building two smaller field laboratories at Boundary Dam and 

Shand power stations in Estevan, SK. I was responsible for all aspects of this project from project 

initiation to final delivery, acquiring executive sponsors, budgeting, procurement of equipment, 

management of contractors, hiring and training of new staff. A critical factor in this project was the 

secure management of vendor intellectual property (IP). This involved developing technological 

solutions, policies, and procedures to protect vendor IP and ensure the top security of all laboratory 

information and information systems.  

 
 

 
• Center, I. C. (2021). Continuous Online Analysis of Amine Solvents Using Gas Chromatography. 

Retrieved from https://ccsknowledge.com/pub/Publications/Gas-Chromatography-Report.pdf 

• Idem, R., Supap, T., Shi, H., Gelowitz, D., Ball, M., Campbell, C., & Tontiwachwuthikul, P. (2015). 
Practical experience in post-combustion CO2 capture using reactive solvents in large pilot and 
demonstration plants. International Journal of Greenhouse Gas Control, 40, 6-25.  

• Nath, D., Campbell, C., Feng, Y., Bruce, C., Philip, F., Henni, A., . . . Janowczyk, D. (2021). A Novel 
Methodology for Online Analysis of Amine Solution Degradation Caused by Fly Ash. SSRN Electronic 

Journal. 
• Shi, H., Supap, T., Idem, R., Gelowitz, D., Campbell, C., & Ball, M. (2017, July). Nitrosamine 

Formation in Amine-Based CO(2) Capture in the Absence of NO(2): Molecular Modeling and 
Experimental Validation. Environmental science & technology, 51(13),  

• Supap, T., Idem, R., Gelowitz, D., Campbell, C., & Ball, M. (2016). Optimizing method parameters for 
ion pair-based high performance liquid chromatographic analysis (IP-HPLC) for complex amine blend 

formulas used in post combustion carbon dioxide capture. International Journal of Greenhouse Gas 
Control 

• Supap, T., Shi, H., Idem, R., Gelowitz, D., Campbell, C., & Ball, M. (2017). Nitrosamine Formation 
Mechanism in Amine-Based CO2 Capture: Experimental Validation. Energy Procedia 

 

 
B.Sc. (Hons), Chemistry - University of Regina             
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