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Acronym Table 

  

  

AECO Alberta Energy Company 

AECO/NIT Alberta Energy Company/NOVA Inventory Transfer 

CTO Coal-to-olefins 

DME Di methyl ether 

DOE U.S. Department of Energy 

dwt Deadweight tonnage 

EIS Environmental Impact Statement 

EPC JV Engineering, Procurement and Construction Joint Venture 

FFB Federal Financing Bank 

IMPCA International Methanol Producers and Consumers Association 

ISBL Inside boundary limits 

JM Johnson Matthey Plc 

LPG Liquid petroleum gas 

LPO Loan Programs Office 

MeOH Methanol 

mmBtu One Million British Thermal Units 

MMSA Methanol Market Services Asia 

MTBE Methyl tertiary butyl ether 

MTO Methanol-to-olefins 

MTPD Metric tons per day 

NWIW Northwest Innovation Works Kalama, LLC 

OBE Open book estimate 

OSBL Outside boundary limits 

PUD Public Utility District 

Treasury U.S. Department of the Treasury 

ULE Ultra-Low Emissions technology licensed from Johnson Matthey Plc 

  

  

(b) (5)



DRAFT as of 12/29/2017 

CONTAINS BUSINESS CONFIDENTIAL INFORMATION 

PREDECISIONAL & DELIBERATIVE PROCESS - FOR INTERNAL USE ONLY 

 

  
Credit Paper Page 5 of 24 

Northwest Innovation Works - Kalama 

Section 1 Recommendation 

1.1.1 Innovative 

The Project meets the innovative criterion by employing new or significantly improved technology, 

as compared to commercial technology, through its proprietary use of the Ultra Low Emissions 

process (“ULE”) licensed from Johnson Matthey Davy Technology which includes a gas heated 

reformer in series with an auto-thermal reformer.  The Project will be the first natural gas to methanol 

commercial operation in the United States to utilize the ULE technology. 

1.1.2 Greenhouse Gas Reductions 

1.1.3 Prospects of Repayment 

1.1.4 Located in the United States 

The Project is located in Kalama, Cowlitz County, Washington. 
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Project Costs 

See Section 4.0 below for further detail on the Project’s financial structure. 

Project Ownership 

PPE is a Delaware domiciled corporation majority owned by Shanghai Bi Ke Clean Energy Technology 

Co., Ltd., (also known as Clean Energy Commercialization Company (“CECC”)), a China registered 

company headquartered in Shanghai, China.  Stonepeak is a New York based infrastructure private equity 

fund with over $5 billion in assets under management.  The Borrower is a Delaware corporation formed 

to develop, construct, own and operate the Project   Northwest Innovation Works  Kalama  LLC will be 

capitalized by PPE and Stonepeak

See Section 3.3 below for further detail on the project sponsors and ownership. 

Methanol 

Methanol is a versatile, naturally occurring, water soluble substance in the form of a light, flammable, 

colorless liquid comprised of four parts hydrogen, one part oxygen and one part carbon (CH3OH, 

commonly abbreviated as MeOH).  It is a stable, biodegradable chemical shipped around the world for a 

myriad of industrial and commercial applications.  Also known as Methyl-alcohol and wood alcohol, 

methanol can be made from any organic material including fossil fuels (natural gas, coal and naptha) and 

also from renewable resources such as biomass and landfill gas.  Methanol is a basic building block and 

used as a raw material feedstock for many derivatives in the chemical, fuel, construction and 

manufacturing industries.  Given its diversity of production feedstocks and array of applications, 

methanol is one of the world’s most commonly used chemicals. 

As shown in Figure 3.2 below, methanol is most commonly produced on an industrial scale by reforming 

natural gas with steam and then converting and distilling the resulting synthesized gas into pure methanol. 

Figure 3.2:  Typical Methanol Production Flow Diagram 
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Figure 3.3 below shows the 2015 global allocation of methanol applications. 
 

Figure 3.3:  Methanol Applications 

             
 

Source:  Methanex Corp., September 2016 Investor Presentation 

The methanol industry is most often described in three major segments:  (i) core-GDP products; (ii) fuel 

applications; and (iii) methanol-to-olefins. 

Methanol - Core-GDP Products 

Historically demand for methanol focused on the production of formaldehyde, acetic acid, methyl 

methacrylate and solvents which are referred to as “core-GDP” products given their close demand 

correlation to global economic activity and industrial production.  Core-GDP products are used to 

manufacture a wide range of products, including plywood, particleboard, foams, resins and plastics. 

Because these derivatives are used extensively in the construction industry, demand for these derivatives 

has tended to rise and fall with building and construction cycles, and also in correlation with the level of 

production of wood products, housing starts, refurbishments and related consumer spending.  Historically, 

methanol pricing has been driven by the cost of production and/or affordability into these major 

downstream sectors.  Accordingly, the methanol industry has been driven by GDP growth, based on 

demand for core-GDP products which even in times of economic downturn, have shown demand 

resilience. 

 

Methanol - Fuel Applications 

 

In the past 15 years methanol use has grown significantly in connection with two primary energy-related 

fuel applications:  (i) Methyl tertiary butyl ether (“MTBE”) which is a methanol derivative used as a 

gasoline oxygenate blend to create higher octane, cleaner burning gasoline; and (ii) Di methyl ether 

(“DME”) which is a cleaner burning fuel alternative to liquid petroleum gas (“LPG”).   

 

In the early 2000’s the MTBE market grew exponentially due to US government mandated gasoline 

oxygenate requirements.  During this period, MTBE demand accounted for 20% - 25% of global 

methanol consumption and this period marked the beginning of methanol establishing a fuel-value price 

relationship to crude oil and gasoline.  Unfortunately by the mid-2000’s, MTBE lost favor as a gasoline 

blending component in the US due to leaking underground storage tanks (“LUST”) and subsequent 

groundwater contamination.  MTBE found its way into underground water tables and is a suspected 

carcinogen.  Lawsuits filed by city municipalities (for fouling underground water aquifers) against major 
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oil companies quickly resulted in the abandonment of MTBE blending in the US.  Methanol consumption 

for MTBE production in the US went from as much as 4 million tons/year to less than 1 million tons/year 

in a five-year period.  Although not specifically banned on a federal level, US refiners and blenders have 

abandoned MTBE production due to the risk of contamination and liability.  The rest of the world 

continues to blend MTBE, and this oxygenate still contributes significantly to consumption today.  While 

MTBE is produced in the US, the product is exported to other countries, mainly to Latin America. 

 

By 2005, China began an aggressive program of blending domestically-produced methanol into its 

gasoline pool as a way of reducing dependence on imports of energy (crude oil and gasoline).  Methanol 

demand into the Chinese gasoline pool has grown by nearly 30% through the 2005-2015 periods and 

according to Argus, is expected to see continued strong growth as one of the world’s largest consumers of 

gasoline. 

 

Likewise, the Chinese government has supported the production of DME as a LPG blendstock and 

substitute for the reducing dependence on energy imports.  During the 2005-2015 period, methanol 

demand for DME production grew at an annualized rate of more than 34% and today represents almost 

10% of total industry demand.  Global MTBE and DME applications have quickly overcome the loss in 

US MTBE market, and the methanol industry has become much more evenly split between core-GDP 

products and these energy-use applications.  Methanol into energy applications approaches 40% of total 

methanol consumption, and accordingly pricing continues to have a significant link to crude oil markets. 

 

More recently, there has been growing demand for the use of methanol in the shipping industry as an 

alternative to traditional bunker fuel which is known to be a major pollutant, specifically with regards to 

sulfur emissions.  Argus estimates that many ships (both commercial and passenger) will convert in 

coming years to meet the more restrictive sulfur emissions regulations on ocean going vessels.

 

Another developing market for methanol is its use as a potential hydrogen carrier for many developing 

fuel cell applications. 

 

Methanol-to-olefins 
 

The term 'olefins', also known as alkenes, refers to a large number of compounds that contain carbon and 

hydrogen and have at least one double bond in their chemical structure. The primary olefins are ethylene 

and propylene and are commonly used as a feedstock in the production of polymers (i.e., polypropylene 

and polyethylene) which are building block of plastics.  Polypropylene is used in films, packaging, caps 

and closures as well as other applications.  Polyethylene is commonly used in rigid containers and plastic 

film applications such as plastic bags and film wrap. 

 

The methanol-to-olefins (“MTO”) market has emerged in recent years as a rapidly growing application 

for methanol.  The Project will sell its methanol to producers in coastal China who will use the methanol 

as an intermediary feedstock for olefins production.  MTO demand growth has come primarily from 

Chinese producers who have historically relied on either the coal-to-olefins (“CTO”) process or naptha-

based olefins supply.  However the use of both of these processes has come under severe scrutiny due to 

anthropogenic emissions and air and water quality issues which the national government of China is 

aggressively trying to curtail. MTO is an attractive alternative for the Chinese market due to naphtha-

based olefins production generally being the most costly approach, and due to the logistical challenges 

associated with CTO production in China where the majority of the coal supply is located in the 

(b) (5)

(b) (5)
(b) (5)



DRAFT as of 12/29/2017 

CONTAINS BUSINESS CONFIDENTIAL INFORMATION 

PREDECISIONAL & DELIBERATIVE PROCESS - FOR INTERNAL USE ONLY 

 

  
Credit Paper Page 11 of 24 

Northwest Innovation Works - Kalama 

mountainous inner regions where transportation and water options are limited.  Furthermore, coal and oil 

supplies are subject to curtailment in China, particularly during the winter months, when they are needed 

first for heating purposes.

Today, the MTO market relies completely on the merchant methanol industry for raw material supply, 

which like any commodity in a merchant market, is subject to price volatility and supply fluctuations.  

  For the 2015-2020 period alone, MTO-based methanol demand is expected to grow in excess of 

6 million tons -- the equivalent of three world scale methanol units (sized at 1.8 million tons/year).  Even 

in today’s low crude oil price environment which would conceivably make naptha-based olefins 

production attractive, MTO units are expected to operate and consume as much as three tons of methanol 

for each one ton of olefins produced.  By example, a small 600,000 tons/year olefins unit requires 1.8 

million tons/year of methanol (which is the size of the largest existing methanol unit in the world today), 

approximately 3% of total methanol demand (excluding CTO). 

 

Global methanol demand for MTO production totaled about 400,000 tons in 2011—its inception year.  In 

2015 methanol consumption into MTO approached 7 million tons (which represents 16% of China 

merchant methanol demand and 9% of world demand, excluding CTO).   

 

Global methanol supply and demand 

The methanol industry spans the entire globe, with production in Asia, North and South America, Europe, 

Africa and the Middle East. Worldwide over 350 methanol plants have combined annual production 

capacity in excess of 100 million metric tons (almost 40 billion US gallons), and each day more than 

100,000 tons of methanol is used as a chemical feedstock or as a transportation fuel.  Methanol is one of 

the top five widely traded bulk chemical commodities with over 80,000 metric tons shipped daily from 

one continent to another.  According to the Methanol Institute, the global methanol industry generates $36 

billion in economic activity each year and creates 100,000 jobs around the world. 

Figure 3.4 shows 2015 methanol demand and supply by region. 

Figure 3.4: Methanol Demand and Supply (2015) 

  

2015 Methanol Demand by Major Region
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Offtake and Shipping 

See Section 3.8 below for a detailed discussion on the Project’s offtake and shipping plans. 

Feedstock 

Technology 

 

The Project will employ Johnson Matthey’s ultralow emissions (“ULE”) reforming technology to process 

natural gas.  The ULE reforming technology is significantly more efficient and produces fewer air 

emissions, including CO2, than conventional reforming technologies

 

The ULE reforming technology comprises a Gas Heated Reformer (“GHR”) and Autothermal Reformer 

(“ATR”) in combination. 

See Section 3.4 below for a detailed discussion of the Project’s technology. 
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Engineering, Procurement and Construction 

NWIW indicates that it has selected the Engineering, Procurement and Construction (“EPC”) contractor 

to be a joint venture between Technip USA, Inc. (“Technip”),

Technip: Lead party; basic engineering and a portion of the detailed engineering, as well as 

procurement services for international supply 

See Sections 3.5 and 3.6 below for detailed discussion of construction and operations. 
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3.2 Project Structure 

Figure 3.7 below shows the proposed expected Project structure at financial close. 

Figure 3.7:  Proposed Project Structure 

 

3.3 Project Sponsors 

At Financial Close, the Project is expected to be owned by Pan-Pacific Energy Corp. 

(“PPE”) and Stonepeak Infrastructure Partners, LP (“Stonepeak”) 

(collectively, the “Sponsors”).  PPE is a Delaware domiciled corporation majority owned by Shanghai Bi 

Ke Clean Energy Technology Co., Ltd., (also known as Clean Energy Commercialization Company 

(“CECC”)), a China registered company headquartered in Shanghai, China.  Stonepeak is a New York 

based infrastructure private equity fund with over $5 billion in assets under management.  The Borrower 

is a Delaware corporation formed to develop, construct, own and operate the Project.  NWIW will be 

capitalized by PPE and Stonepeak according to the ownership percentages specified above.   

PPE 

PPE was established by Shanghai Bi Ke Clean Energy Technology Co., Ltd. (“CECC”) in 2013, as a U.S. 

Delaware Corporation, to develop projects focusing on an integrated gas value chain in the US Pacific 

Northwest. CECC’s shareholders include the following: 

 Chinese Academy of Science Holdings Co. Ltd (“CAS Holdings”) - wholly owned 

state company and private equity arm of the Chinese Academy of Sciences, China’s 
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leading academic and research organization. 

 Double Green Bridge Hong Kong Limited (“DGB”) -

 Johnson Matthey Public Limited Company (“JM”) – a British multinational chemicals 

and sustainable technologies company with operations in over 30 countries. JM’s primary 

industries include environmental, automotive, chemical, pharmaceutical / medical, 

recycling, and oil, gas and refineries. According to JM’s 2015 financials, the company 

generated over £3,125 million in revenue, with £591 million from its Process 

Technologies Division, which serves as a global supplier of catalysts, licensing, 

technologies and other services to the syngas, biochemical, petrochemical, oil refining 

and gas proces n had an underlying operating profit of 

£106 million. 

 

Stonepeak Infrastructure Partners, LP 

Stonepeak is a North America focused private equity firm investing in the energy, power and renewables, 

transportation, utilities, water and communications sectors.  Stonepeak manages $5.7 billion of capital for 

its investors.  In January 2016, Stonepeak closed its second fund, Stonepeak Infrastructure Fund II, at a 

hard cap of $3.5 billion.   

 

3.4 Technology 

 

3.5 Construction 

3.6 Operations 
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Shipping 

3.9 Environmental/Land/Regulatory/IP 

The final Environmental Impact Statement (“EIS”) for the Project was released on September 30, 

2016 by the Port of Kalama and Cowlitz County.  A 20 day appeal period is underway. The final EIS 

will form the basis for the project's permits to be issued and for the federal reviews to be completed.] 
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Section 4 Financial Structure Overview 
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Section 5 Risks and Mitigants 
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Section 6 Risk and Recovery Matrix Summary 
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