
 

 

Diane Roy 
Vice President, Regulatory Affairs 

 
Gas Regulatory Affairs Correspondence 

Email:  gas.regulatory.affairs@fortisbc.com 

 
Electric Regulatory Affairs Correspondence 
Email:  electricity.regulatory.affairs@fortisbc.com 

FortisBC  

16705 Fraser Highway 

Surrey, B.C.  V4N 0E8 

Tel:  (604) 576-7349 

Cell: (604) 908-2790 

Fax: (604) 576-7074 

Email:  diane.roy@fortisbc.com    

www.fortisbc.com 

 
 
 
 
 
 
 
 
November 8, 2018 
 
 
 
British Columbia Utilities Commission 
Suite 410, 900 Howe Street 
Vancouver, BC 
V6Z 2N3 
 
Attention:  Mr. Patrick Wruck, Commission Secretary and Manager, Regulatory Support 
 
 
Dear Mr. Wruck: 
 
Re:  FortisBC Energy Inc. (FEI) 

Section 71 of Utilities Commission Act (UCA) and British Columbia Utilities 
Commission (the BCUC) Rules for Natural Gas Energy Supply Contracts 

Filing of a Biogas Purchase Agreement between FEI and the City of Vancouver 
(the City or COV) (the Application) - REDACTED 

 
On September 21, 2018, FEI filed the Application noted above.  On October 31, 2018, the 
BCUC issued a letter directing FEI to file a redacted version of the Application, pursuant to 
section 18.01(b) of the BCUC’s Rules of Practice and Procedure (Rules) regarding 
confidential documents, and to include a brief description of the nature of the confidential 
information in the Application and the reasons for the request for confidentiality.  
 

In accordance with the BCUC’s request and section 18.01(b) of the Rules, FEI has attached 
a redacted public version of the Application.  FEI respectfully provides the following 
description of the nature of the commercially sensitive and customer confidential information 
which has been redacted in the Application and reasons for confidentiality.   
 
First, financial information such as the acquisition price, the raw gas price, and the cost of 
service in the Application have been redacted as they are commercially sensitive.  Given that 
FEI enters into commercial negotiations regarding supply projects in order to obtain the 
lowest possible price for RNG supply, public disclosure of this commercially sensitive 
information will hamper FEI’s ability to negotiate favourable pricing for future RNG supply.  
As such, public disclosure of this sensitive financial information has the potential to increase 
the overall costs of the Biomethane Program to the detriment of all FEI non-bypass 
customers.    
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Second, FEI has redacted the capital and operating cost estimate as disclosure of this 
commercially sensitive information will prejudice or hamper FEI’s ability to negotiate 
commercially favourable terms and prices with potential contractors and negatively impact 
the competitive bidding process for this and future projects, which would result in higher 
overall costs. 
 
Third, FEI has redacted any reference to the COV’s existing relationship with another 
counterparty at the landfill because that information is sensitive to the COV and FEI does not 
have explicit permission from the COV to disclose this relationship. 
 
Finally, FEI has redacted the COV’s volumes and associated calculation of greenhouse gas 
reductions as that information is commercially sensitive to the COV as it discloses 
information and forecasts that are specific and sensitive to the COV.  
 
If further information is required, please contact Sarah Smith, Director NGT, RNG, and 
Regional LNG at (604) 582-7528. 
 
Sincerely, 
 
FORTISBC ENERGY INC. 
 
 
Original signed:  
 

 Diane Roy 
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September 21, 2018 

 

 
British Columbia Utilities Commission 

Suite 410, 900 Howe Street 

Vancouver, BC   

V6Z 2N3 

 

Attention:  Mr. Patrick Wruck, Commission Secretary and Manager, Regulatory Support 

 

Dear Mr. Wruck: 

 

Re:  FortisBC Energy Inc. (FEI) 

Section 71 of Utilities Commission Act (UCA) and British Columbia Utilities 
Commission (the Commission) Rules for Natural Gas Energy Supply Contracts 

Filing of a Biogas Purchase Agreement between FEI and the City of Vancouver 
(the City or COV) - REDACTED 

 

In accordance with section 71 of the UCA and the Commission Rules for Natural Gas Energy 

Supply Contracts, FEI respectfully files for acceptance by the Commission the attached fully 

executed copy of a Biogas Purchase Agreement between FEI and the COV dated July 30, 

2018 (the COV BPA).  A copy of the COV BPA is provided in Appendix A.  Under the COV 

BPA, FEI will purchase raw biogas from the COV landfill (landfill gas or LFG) and will 

construct and operate facilities on COV land to upgrade the LFG to pipeline quality 

biomethane, which is also referred to as renewable natural gas (RNG), for injection into FEI’s 

natural gas system. The cost of these facilities will be included in FEI’s rate base with the 

resulting cost of service accounted for in the Biomethane Variance Account (BVA), 

consistent with the treatment for other recent biomethane projects. The acquisition of the 

LFG and construction of the facilities is together referred to as the Project. 
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1. PROJECT SUMMARY 

The Project is located in Delta, British Columbia, at the landfill owned and operated by the 

City.  The Project will consist of connecting to the existing landfill gas collection system, 

installing an upgrading plant, and connecting to existing FEI natural gas distribution 

infrastructure through an interconnect station. The Project will build upon previous FEI 

experience upgrading raw biogas or LFG to pipeline quality RNG.  

 

The structure of the BPA and the infrastructure will be similar to the FEI-owned LFG 

upgrading projects located in Salmon Arm and Kelowna.  The City will be responsible for 

facilities necessary to collect the raw biogas at the landfill.  FEI will be responsible for the 

plant (system and equipment) required for upgrading the LFG, the interconnection, 

compression, and pipeline necessary to inject the RNG into FEI’s natural gas distribution 

system. 

 

The total cost to acquire RNG under the COV BPA qualifies as a prescribed undertaking 

under section 18 of the Clean Energy Act, pursuant to Sections 2(3.7) and 2(3.8) of the of the 

Greenhouse Gas Reduction (Clean Energy) Regulation (GGRR)1.  The total cost to acquire 

RNG under the COV BPA is less than the maximum price of $30 per GJ set out in section 

2(3.8)(a) of the GGRR and the increase in biomethane production from the COV biomethane 

facility will be well within the annual maximum supply volume set out in section 2(3.8)(b) of 

the GGRR. Specifically, the total cost of the infrastructure included within rate base using the 

cost of service components plus the raw LFG costs is xxxxxx per GJ, which is less than the 

allowable maximum of $30 per GJ as a GGRR prescribed undertaking.  The cost 

components have been itemized in section 3 below.  

 

Pursuant to section 18 of the Clean Energy Act (CEA), the Commission must not exercise a 

power under the UCA in a way that would directly or indirectly prevent a public utility from 

carrying out a prescribed undertaking.  The following section provides the legislative and 

regulatory background and context in more detail.    

2. LEGISLATIVE AND REGULATORY CONTEXT AND BACKGROUND  

The Provincial Government has enacted a number of pieces of legislation that support 

energy efficiency and conservation and the use of clean and renewable energy sources, 

                                                
1  Pursuant to Order in Council (OIC) 161/2017 issued by the Lieutenant Governor in Council (LGIC) on March 

21, 2017, and deposited on March 22, 2017 under B.C. Reg. 114/2017.  Refer to Appendix B. 
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including the use of renewable natural gas as a strategy for reducing greenhouse gas (GHG) 

emissions.   

 

On April 18, 2010, the Provincial Government enacted the CEA.  One of the key features of 

the CEA is the establishment of a number of legislated provincial energy objectives.2  The 

CEA also provides that the Lieutenant Governor in Council (LGIC) can enact “prescribed 

undertakings” that are intended to encourage public utilities to pursue certain GHG reducing 

initiatives.   

 

Section 18 of the CEA establishes the concept of a “prescribed undertaking” for the purposes 

of the CEA as follows: 

 

18  (1) In this section, "prescribed undertaking" means a project, program, 

contract or expenditure that is in a class of projects, programs, contracts or 

expenditures prescribed for the purpose of reducing greenhouse gas 

emissions in British Columbia. 

 

In addition, section 18 of the CEA establish the Commission’s role in the setting of rates 

related to prescribed undertakings as follows: 

 

(2) In setting rates under the Utilities Commission Act for a public utility 

carrying out a prescribed undertaking, the commission must set rates that 

allow the public utility to collect sufficient revenue in each fiscal year to 

enable it to recover its costs incurred with respect to the prescribed 

undertaking. 

 

(3) The commission must not exercise a power under the Utilities 

Commission Act in a way that would directly or indirectly prevent a public 

utility referred to in subsection (2) from carrying out a prescribed undertaking. 

 

In section 35 of the CEA provides that the LGIC can enact regulations: 

 

(n)  for the purposes of the definition of "prescribed undertaking" in section 

18, prescribing classes of projects, programs, contracts or expenditures that 

encourage 

(i) the use of 

(A) electricity, or  

                                                
2  CEA, s. 2. 
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(B) energy directly from a clean or renewable resource  

instead of the use of other energy sources that produce higher 

greenhouse gas emissions…   

 

On May 14, 2012, the LGIC issued Order in Council (OIC) 295/2012, approving the GGRR 

which described classes of prescribed undertakings pursuant to section 18 of the CEA. 

 

On April 11, 2013, in the Commission’s Decision and Order G-56-13 in the matter of an 

Application by FEI for Approval of Rate Treatment of Expenditures under the Greenhouse 

Gas Reductions (Clean Energy) Regulation, the Commission determined that because the 

GGRR establishes the need for prescribed undertakings, “these projects are exempt from the 

Certificate of Public Convenience and Necessity requirements for term of the Regulation”3    

 

On August 1, 2013, the LGIC issued OIC 347/2013, approving the Commission to exempt 

suppliers of renewable natural gas to a public utility from certain sections of the UCA.  On 

August 20, 2013, the Commission issued Order G-126-13, setting out the parameters for the 

entities that qualify for the exemption.  Since the purchaser of renewable natural gas in these 

cases is a public utility, the Commission has the opportunity to review the supply 

arrangements through the public utility’s filing of the energy supply contract under section 71 

of the UCA.  Specifically, Order G-126-13 states the exemption for suppliers of RNG as 

follows: 

 

1. Subject to Directive 2 of this Order, the Commission hereby exempts: 

i. a person who owns or operates equipment, facilities, plant, projects, 

or systems used for the production and sale of biogas or biomethane 

to a public utility, where the Commission can review or has reviewed 

the purchase of biogas or biomethane by a public utility through an 

energy supply contract under section 71 of the Utilities Commission 

Act (UCA); 

 

Further, on March 21, 2017, the LGIC issued OIC 161/20174, approving amendments to the 

GGRR.  OIC 161/2017 approved an amendment to the GGRR which, among other things, 

classified renewable natural gas as a prescribed undertaking.  Sections 2(3.7) and 2(3.8) of 

the GGRR, as amended by OIC 161/2017, state that:  

 

                                                
3  Order G-56-13, Directive 1. 
4  Appendix B. 
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(3.7) A public utility's undertaking that is in the class defined in subsection 

(3.8) is a prescribed undertaking for the purposes of section 18 of the 

Act. 

 

(3.8) The public utility acquires renewable natural gas 

(a)  for which the public utility pays no more than $30 per GJ, and 

(b)  that, subject to subsection (3.9), in a calendar year, does not 

exceed 5% of the total volume of natural gas provided by the 

public utility to its non-bypass customers in 2015. 

 

On February 15, 2018, the Commission issued Order E-8-18 in the matter of a Filing of an 

Amending Agreement to the Biomethane Purchase Agreement between FEI and Seabreeze 

Farm Ltd.  The Commission summarized the effect of the GGRR on the biomethane 

purchase agreement in the recitals to Order E-8-18 as follows: 

 

G.  On March 22, 2017, by OIC 161/2017, the LGIC approved an amendment 

to the GGRR, which among other things, indicated that the acquisition of 

renewable natural gas (RNG) is a prescribed undertaking subject to:  

• the public utility paying no more than $30/GJ; and  

• the total volume of RNG purchased in a calendar year not 

exceeding 5% of the total volume of natural gas provided by a 

public utility to its non-bypass customers in 2015.  

H.  Section 18(1) of the Clean Energy Act (CEA) describes a prescribed 

undertaking as “…a project, program, contract or expenditure that is in a 

class of projects, programs, contracts or expenditures prescribed for the 

purpose of reducing greenhouse gas emissions in British Columbia.”  

I.  Section 18(3) of the CEA states that “the commission must not exercise a 

power under the UCA in a way that would directly or indirectly prevent a 

public utility…from carrying out a prescribed undertaking.”;  

 

In accepting the amending agreement to the biomethane purchase agreement in Order E-8-

18, the Commission also stated that it “has not reviewed the Application from a public 

interest perspective as it is a prescribed undertaking”5. 

                                                
5  Order E-8-18, recital L. 
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3. THE COV BPA IS A PRESCRIBED UNDERTAKING AND ADDITIONAL 

SUPPLY IS WITHIN APPROVED LIMITS 

The COV BPA meets the two criteria for RNG projects as prescribed undertakings as set out 

in section 2(3.8)(a) and 2(3.8)(b) of the GGRR in terms of total cost to acquire RNG and total 

volume threshold. 

 

Section 2(3.8)(a) of the GGRR specifies a $30 per GJ maximum acquisition price.  The COV 

BPA meets this criterion.  The raw biogas or LFG supply purchase price in the COV BPA is 

xxxxx per GJ, plus xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxx FEI has projected an expected annual LFG supply of approximately xxxxxxxxxx. 

Using the expected gas composition and plant performance, the resulting amount of RNG or 

biomethane is expected to be approximately xxxxxxxxxx6. FEI derived the cost of acquisition 

by adding the LFG cost to the levelized cost of upgrading and interconnection facilities.  The 

resulting acquisition price is xxxxxxx per GJ as set out in Table 1 below, which is well below 

the maximum acquisition price of $30 per GJ as established in section 2(3.8)(a) of the 

GGRR.  

 

To determine the acquisition price, FEI first determined the adjusted LFG price of xxxxx per 

GJ7. The cost of service attributable to the upgrading and interconnection facilities and 

activities is calculated by adding the cost of LFG purchased (xxxxx per GJ) and the cost of 

service to upgrade the LFG to RNG and inject that RNG into FEI’s natural gas distribution 

system (xxxxxx per GJ), for a total of xxxxxx per GJ. To calculate the Project’s cost of service 

(COS), the revenue requirement8 is first determined, and discounted using FEI’s weighted 

average cost of capital of 5.61 percent to arrive at the present value (PV) COS.  The PV 

COS is then divided by the PV of the total finished RNG supply volume from the plant9.  

 

When determining the levelized cost of xxxxxx per GJ referenced above, FEI used its 

approved depreciation rates for the assets being constructed. Using approved depreciation 

rates, the biomethane Upgrader, Structure and Improvements, Compressor Equipment, 

Distribution Mains and Meters will all depreciate over a longer period than 20 years. To 

ensure the Project is below the maximum acquisition price in section 2(3.8)(a) of the GGRR, 

FEI also calculated the levelized cost of service per GJ using 5 percent depreciation for all 

assets. The 5 percent depreciation rate is aligned with the term of the COV BPA of 20 years. 

                                                
6  xxxxxxxxxxxxxxx percent recovery = xxxxxxxx GJ. 
7  xxxx divided by xx percent recovery = xxxxxxxx, which over the contract term equates to xxxxxxxx on a 20 year 

levelized basis. 
8  20 years of revenue requirement. 
9  20 years of RNG supply volume. 
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The resulting cost of service per GJ is xxxxxx, which again is well below the maximum 

acquisition price of $30 per GJ as established in section 2(3.8)(a) of the GGRR. 

 

Cost of service components (excluding raw LFG purchase cost) consists of O&M, property 

taxes, earned return including equity and debt components, depreciation, amortization, net 

salvage, and income taxes.  Detailed financial schedules are provided in Appendix C.            

 

Table 1 below provides a summarized breakdown of the calculation.  

 

Table 1:  Total Acquisition Price of COV RNG Including Levelized COS of Upgrading & 

Interconnection Facilities 

 

 

As shown in the table above, using expected gas volume, gas composition, plant 

performance, capital and operating costs, the resulting acquisition price based on a levelized 

cost of service is xxxxxx per GJ. 

 

The maximum annual volume of RNG acquisition that would qualify under section 2(3.8)(b) 

of the GGRR as a prescribed undertaking for FEI is approximately 8,900,000 GJ.  The 

current maximum supply of RNG contracted by FEI, not including the COV BPA, is 639,000 

GJ annually. The estimated annual amount of RNG for this Project is approximately xxxxxxx 

GJ. Therefore, the COV BPA will increase the total expected amount for FEI to xxxxxxx GJ 

annually. This amount is below the maximum volume of 8,900,000 GJ as prescribed by the 

GGRR.  
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4. PROJECT OVERVIEW 

4.1 Project Background  

The City currently owns and operates a landfill located in Delta, BC. The landfill has a gas 

capture system in place and it currently provides a portion of the captured LFG to xxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.  The remainder of the LFG is flared. 

   

In the summer of 2012, the City wished to find a beneficial use for the flared LFG and issued 

a Request for Expression of Interest (RFEOI).  FEI responded with a general proposal to 

purchase the LFG and purify (upgrade) it to biomethane or RNG for injection into FEI’s 

natural gas system.  In the fall of 2012, FEI’s proposal was selected for further discussion 

and ultimately as the preferred solution.  Since 2012, FEI has worked with the City to develop 

the Project, which included performing studies to determine the technical, economic, and 

financial feasibility of purchasing and upgrading the LFG.  

4.2 Project Description 

FEI will purchase the raw LFG gas from the City’s existing landfill and upgrade it to meet its 

biomethane quality requirements. The biomethane will then be compressed and injected into 

FEI’s natural gas distribution system. A simple block diagram of this arrangement is shown 

below in Figure 1. 

Figure 1:  Project Arrangement 

 
 

The Project will be located on the existing City-owned property in proximity to the City’s flare 

station.  As shown in Figure 2 below, an interconnection pipeline approximately 500 metres 

in length will be installed to connect to the existing FEI transmission pipeline (TP) within the 

existing transmission right-of-way adjacent to the City’s property. 
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Figure 2:  Project Location 

 

4.3 Summary of COV BPA 

The COV BPA sets out terms that govern the ownership of respective facilities, access and 

use of the land, biomethane delivery quantities and qualities, relevant prices and fees, 

termination and insurance requirements, as well as other general terms similar to those 

contained in previous biomethane agreements.  

 

A summary of the key information regarding the COV BPA including price for raw biogas and 

expected volume is provided in Table 1 below.  

 

Table 2:  COV BPA Highlights 

Item Amount 

Contract 

Clause Comment 

Contract Term 20 Years Clause 2.1 

Renewal period is for 5 additional years 

upon mutual agreement. 

The Agreement is subject to Supply-

based reviews, which may affect renewal. 



September 21, 2018 

British Columbia Utilities Commission 

FEI – UCA Section 71 Filing of a Biomethane Purchase Agreement 

Between FEI and the City of Vancouver 

REDACTED 

Page 10 

 

 

Item Amount 

Contract 

Clause Comment 

Anniversary Reviews 
10 Years and 

18 years 
 

10 Year review will re-base expectations 

with respect to volume and LFG 

composition. 

18 Year review will evaluate Project with 

focus on extending term beyond 20 years. 

Maximum Volume 
xxxxxxxx 

GJ/Yr 

Clause 5.4 

Schedule  C 

This represents the maximum amount of 

LFG volume FEI may purchase. The 

amount of injected RNG will depend on 

upgrade plant performance.  

Minimum Volume 
xxxxxxx GJ/6 

month period 

Clause 5.3 

(ii)  

The City must meet this amount or a 

supply-based review is triggered which 

may result in termination. 

Price (LFG) 
xxxxxxxx 

xxxxxxxxxxx 
Clause 6.1 

Fixed rate subject to xxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxx. 

LFG Composition  Schedule A 

LFG must meet a minimum specification 

for composition. FEI may accept raw 

biogas outside of specification. If biogas 

does not meet specification, it is subject to 

a discount on price. 

Termination Payment 
xxxxxxxxxx 

xxxxxxxx 
Clause 9.2 

In event of termination, FEI is entitled to 

removal costs.  

 

 

The COV BPA includes the concept of a supply-based review.  In the event that the City is 

unable to provide the minimum contractual supply volumes, the COV BPA provides a 

mechanism to re-evaluate the ongoing viability of the Project.  In the event that the City does 

not meet the minimum volume requirement, a review is triggered. The review will determine if 

the Project remains economically viable, and the review allows for renegotiation.  

 

The intention of the anniversary reviews is to evaluate biogas volume and composition and 

determine whether the COV BPA may need adjustment. The review may include, among 

other things, a recalculated cost of service to ensure that the RNG acquisition price remains 

within expectations.  FEI and COV may agree to amend the agreement to improve the 

viability, for example, by lowering the price of LFG. In the event an agreement cannot be 

reached, FEI may terminate the BPA.  
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4.4 Projected Supply 

The volume of available LFG is required to determine the Project’s economic viability and to 

aid in the selection and sizing of appropriate upgrading and interconnection equipment. This 

section discusses the amount of LFG estimated to be available for use by FEI. 

 

The City captured an estimated 64 million cubic metres of gas in 2016 with an average 

methane concentration of 50 percent. Of the total volume collected, the City allocated about 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx to xxxxxxxxxxxxx and flared the remaining LFG.  The 

remaining xxxxxxxxx cubic metres of LFG is equal to about xxxxxxxxxx of energy on an 

annual basis assuming a 50 percent average methane content.   

 

Based on discussions with the City, it was determined that this full amount will not always be 

available over the duration of the COV BPA due to a number of factors including the mix of 

expected future waste and the natural characteristics of LFG generation at this landfill. 

Therefore, the City has agreed to allocate up to xxxxxxx GJ annually based on an estimated 

50 percent methane content.  FEI will use this maximum amount to define the size of the 

upgrading plant.  

 

The maximum annual LFG of xxxxxxx GJ translates to a conservative contractual maximum 

of finished RNG equal to about xxxxxxx GJ10.  Despite this maximum allocation, FEI has 

based its projected long-run supply on a more conservative anticipated LFG of about 

xxxxxxxx GJ (equal to about 85 percent of the maximum).  Once upgraded, this amount 

equals about xxxxxxx GJ of RNG11 per year based on a 50 percent methane content.  

 

The amount of estimated LFG generated on an annual basis for the length of the COV BPA 

is well above the contractual minimum of xxxxxxx GJ per six months of LFG.  Based on this, 

FEI is confident that there will be sufficient volume to meet the minimum contractual 

requirements for biogas supply.  

 

With respect to GHG benefits, FEI has estimated the impact based on the expected 

displacement of conventional natural gas which as an emission factor of approximately 0.050 

tonne CO2e per GJ. xxxxxxxx GJ of RNG will reduce annual GHG emissions by xxxxxx 

tonnes CO2e, and over the 20-year contract term 211,200 tonnes CO2e cumulatively. 

                                                
10  xxxxxxx x 80 percent recovery. 
11  xxxxxxx x 80 percent recovery 
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4.5 Biomethane Upgrading Facilities 

This section summarizes the expected gas composition of the LFG, a brief overview of 

biogas upgrading and a short summary of possible technologies that may be used for 

upgrading LFG for this Project.   

 

LFG from the COV landfill contains methane, carbon dioxide, air, water, and other trace 

contaminants that are a natural by-product of the anaerobic digestion of municipal landfill 

waste.  The average composition of the COV LFG is presented in Table 3 below.  

 
Table 3:  Average Landfill Gas Composition 

LFG Major Components UNITS VALUE 

CH4     -  Methane %v/v 51.8 

CO2     - Carbon dioxide %v/v 37.52 

O2         - Oxygen %v/v 0.49 

N2         - Nitrogen %v/v 8.66 

H2O   - Water vapor %v/v 1.53 

LFG Trace Contaminants UNITS VALUE 

H2S    - Hydrogen sulfide ppmv 200 

Siloxanes ppmv 3.1 

Volatile Organic Compounds ppmv 144 
 

 
In order to get a better representation of the variation in gas composition over time, FEI took 

additional samples and evaluated historical data. This analysis was used to define the 

contractual limits on the gas composition.  It was determined that a low limit of 48 percent 

methane and a high limit of 12 percent nitrogen would maximize the expected future 

operational time for the upgrading plant.  FEI confirmed with LFG technology suppliers that 

these limits are reasonable. 

 

With respect to upgrading LFG, the process typically uses three basic steps to convert the 

raw biogas (or LFG) to biomethane.  Figure 3 below depicts the steps in the process.  
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Figure 3: Biogas Upgrading Process Steps 

 
 

The first step conditions the LFG to remove moisture and trace contaminants such as 

hydrogen sulfide, volatile organic compounds (VOCs) and siloxanes. The second step 

concentrates the methane content of the biogas by removing the bulk of the carbon dioxide 

content. The third step consists of removing components such as oxygen and nitrogen (or 

air), which have been concentrated simultaneously with the methane in the second step. 

 

Different process technologies to convert the LFG to RNG are commercially available to 

accomplish these three steps and supply a product that meets FEI’s biomethane 

specifications.   While it is necessary to remove all impurities, the most crucial operation is 

the separation of the carbon dioxide from the biogas in step 2.  As a result, technologies 

used for upgrading are typically categorized according to the method used for step 2.  

 

To establish a short list of the most suitable or appropriate technology, FEI conducted a 

review of the LFG upgrading technologies currently in commercial operation and injecting 

RNG into pipelines in North America.  Based on this review and FEI’s experience, three 

technologies were identified as the best candidates for upgrading LFG to biomethane. These 

three technologies are pressure swing adsorption (PSA), water wash and membrane-based 

processes. FEI has direct experience owning PSA upgrading equipment and indirect 

experience interfacing with water wash technology owned by other suppliers. 

 

Of the three technologies, a preliminary assessment concluded that a combined membrane 

separation and PSA technology is recommended based on the LFG composition.  As such 

the cost estimate was based on a combination of membrane separation and PSA 

technology.  The final selection of upgrading technology will be made at the time of Project 

execution after further evaluating the available technologies and completing the final design. 

The selection will balance effectiveness of the technology, capital cost, operating cost, and 

the potential to expand in future. 

Gas Conditioning

Step 1

Methane 
Concentration

Air Removal
(if required)Raw Biogas

Moisture, 
Particles, Trace 
contaminants

Biomethane

Step 2 Step 3

N2, O2 (CH4 Loss)CO2 (CH4 Loss)
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4.6 Interconnection Facilities 

The key functions of the interconnect facilities are to monitor gas quality, meter, odorize, 

compress, connect to, and inject the upgraded RNG into FEI’s natural gas distribution 

system.  The facilities include the interconnect station, a gas compressor, and a pipeline. 

The interconnect station will be constructed within the existing COV raw biogas plant 

footprint, and it will be connected to FEI’s natural gas distribution system located adjacent to 

the COV landfill – approximately 500 metres west of the upgrader. 

 

The interconnect station will be connected to the outlet of the upgrader plant and its design 

will be similar to other existing FEI biogas interconnection stations.  Its key functions are to 

measure and monitor the flow rate and the composition of the incoming RNG as well as 

odorize the gas.  

  

RNG will be injected into FEI’s natural gas distribution system via its transmission pressure 

(TP) pipeline. The RNG leaves the upgrader at a pressure lower than the transmission 

pressure and will need to be compressed to higher pressures in order to be injected into the 

TP pipeline. 

 

FEI plans to construct a new 114 mm steel pipeline to connect the interconnection facilities to 

the existing Tilbury to Benson TP pipeline located adjacent to the west of the landfill in a 

north-south alignment along 72nd Street.  The route for the pipeline will be through the COV 

landfill running primarily in an east-west direction in the access road.  The entire route will be 

on the COV landfill property within a licence area incorporated into the COV BPA. 

 

4.7 Estimated Capital and Operating & Maintenance Costs 

FEI has prepared the cost estimate for the completion of this Project.  This section provides a 

capital cost estimate, an operating cost estimate, and a brief description of estimating 

methodology. 

 

The total cost of the Project is estimated to be xxxxxxxxxxxxxxx (including Allowance for 

Funds Used During Construction (AFUDC) of xxxxxxxxxxxx and project development costs 

of xxxxxxxxxxxxx before tax).   The cost estimate are in accordance with   the AACE 

International Class 3 guidelines with an accuracy range of +30/-20 percent. 
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Table 4:  Project Summary of Forecast Capital Costs ($000) 

 

 

To derive the estimates, FEI developed the Interconnection internally and engaged Tetra 

Tech to develop the preliminary upgrader design. The degree of completion of the 

preliminary designs for the Project are in accordance with the AACE International Class 3 

guidelines.   

 

In the case of the upgrader, the preliminary design was developed from a conceptual 

process flow based on a combined membrane separation and PSA technology.  . From the 

process flow, the process engineering was completed and the biogas upgrading system 

chosen based on the inlet LFG characteristics and the outlet parameters required for 

injection into the FEI system.  Similarly, for the interconnection facility, the inlet and outlet 

conditions were determined and preliminary piping and instrumentation drawings (P&ID) 

were developed.   

 

Using the chosen technology, an equipment layout was created. This layout provided enough 

of a basis to estimate the costs associated with installation such as foundations piping 

connections between major components. 

 

The estimates were developed using a bottom-up estimating approach. That is, a list of 

materials with quantities and types required (material take off) to build the upgrader and the 

interconnection were estimated from the preliminary design drawings and sketches, and 

provided to estimators for material and installation pricing. The estimate includes all costs to 

engineer, procure, construct and commission the LFG Upgrader and Interconnection 

facilities.     

 

Annual operating and maintenance (O&M) costs for the Project were developed by an 

external consultant and by equipment vendors, and validated by FEI.  O&M consists of 

variable costs driven by the raw biogas or LFG throughput (e.g. cost of electricity and 

changeable filtration materials) and fixed costs based on expected upgrader maintenance.   

O&M is forecast to be about $1.0 million annually. 
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For cost modelling purposes, the O&M has been escalated by xxxxxxxxx per year to 

represent material, electricity, maintenance and other O&M inflation, and xxxxxxxxxx per 

year for labour inflation.  The breakdown of the O&M costs in year 1 is provided in Table 5 

below.  The details of these components are contained in Appendix C, Schedule 2. 

 

Table 5:  Operating & Maintenance (O&M) Costs ($000) 

 

 

4.8 Treatment of Capital Costs 

The Project is estimated at a capital cost of xxxxxxxxxxxxxx plus project development xxxxxx 

million, and will be held in WIP attracting AFUDC until it is complete, at which time it will be 

added to rate base and depreciated using FEI’s approved depreciation rates. 

 

The following table provides a breakdown of the Project’s cost (by major components) 

consisting of capital costs, AFUDC, contingency, and development. The details of these 

components are contained in Upgrader Cost Estimate (Appendix D) and the Interconnection 

Facilities Cost Estimate (Appendix E). 

 

Table 6:  Summary of Forecast Capital Cost ($000) 

 

 

 

 



September 21, 2018 

British Columbia Utilities Commission 

FEI – UCA Section 71 Filing of a Biomethane Purchase Agreement 

Between FEI and the City of Vancouver 

REDACTED 

Page 17 

 

 

Subject to Commission acceptance of the COV BPA, FEI plans to initiate construction of the 

Project in 2019.  

 

4.9 Rate Impact 

Beginning in 2021 (when the Project is in service and the total Project cost enters rate base) 

the incremental rate impact on non-bypass customers is estimated to be approximately 

$0.011 per GJ.  For a typical FEI residential customer consuming an average of 90 GJ per 

year, the bill impact would equate to approximately $1.03 per year.  

 

The incremental impact to non-bypass customer rates was calculated using the cost of 

service for the COV BPA, the selling price for biomethane and the projected volume.  The 

difference creates an unrecovered cost that is applied across the non-bypass volume to 

calculate an incremental cost per GJ.  FEI evaluated the incremental cost of service and rate 

impact over a 20-year period plus an additional year to capture the planning and construction 

phase of the Project.  A 20-year evaluation period was used because it is consistent with the 

COV BPA contract terms.  The current BERC Rate of $10.04 per GJ was used to forecast 

recoveries.      

5. RISKS AND MITIGATION 

As with other approved biogas or biomethane projects, the risks associated with FEI’s capital 

investment are reasonably low and have been addressed in the COV BPA.  The measures 

taken to mitigate risk are consistent with previous projects and FEI has met established 

criteria for biogas or biomethane purchase agreements.  The mitigation measures taken to 

address the commercial risks are: 

 

 FEI has the full control of its facilities and will have full access to them. 

 FEI will use an upgrader technology that has been sufficiently proven to reduce 

performance risk. 

 The above ground facilities used may be removed and used for other projects.  The 

biogas upgrading facilities owned by FEI will be designed to maximize the ability of 

FEI to relocate them. 

 COV is subject to a termination payment that will cover the costs of relocating 

equipment, xxxxxxxxxxxxx. 

 The contract term is 20 years, which provides a reasonable period over which to 

recover equipment costs. 
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 FEI considered the long-term financial viability of the supplier in this agreement and 

its ability to pay the termination payment in the event of default. According to 

previously established criteria for biogas purchase agreements, because the 

counterparty is a municipality, FEI does not require any additional security against the 

long-term risk of financial viability.     

 

With respect to the engineering and construction risks, FEI has identified technology and 

ground condition risk.   Some mitigation measures taken are: 

 

 FEI identified that there was geotechnical risk associated with the short- and long-

term settlement of the underlying peat and silt deposits. FEI mitigated this risk by 

completing a preliminary geotechnical investigation in order to understand the 

foundation and site preparation requirements to mitigate the impact of post-

construction settlement.   

 

 FEI identified that there was risk associated with placing the interconnection gas line 

inside the landfill by using directional drilling. FEI mitigated this risk by getting 

agreement from the COV to place the interconnecting gas line along the existing 

roadway 

 

 FEI identified that there may be some risk with technology selection. FEI mitigated 

this risk by conducting a comprehensive technology review to identify the proven 

feasible options. 

 

The remaining engineering, construction and commissioning risks were quantified in 

accordance with AACE International Recommended Practice No. 40R-08, Contingency 

Estimating – General Principles and AACE International Recommended Practice No. 44R-

08, Risk Analysis and Contingency Determination Using Expected Value.  The Expected 

Value method is described in AACE 40R as: “The expected value method directly estimates 

the cost or schedule impact of each significant identified risk. The model starts with a list of 

risks. The probability of occurrence of each risk is estimated. Then the cost or schedule 

impact, if the risk happens, is estimated.”  This expected value methodology was used to 

provide a contingency estimate12 for the Upgrader and the contingency estimate for the 

Interconnection was computed using Expert Judgment.  The total contingency equates to 

                                                
12  AACE 44R-08 states: “Expected value has two other significant advantages; it does not require that the team 

change its basic risk quantification methods between decision analysis, risk screening and control, and it can 

provide a contingency estimate without using Monte-Carlo (however, its use is recommended).”  The 

methodology used to establish the contingency estimate is therefore appropriate. 
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approximately xxxxxxxxxxxx of the Capital Cost, which is appropriate for a project with high 

technology requirements and low-medium complexity. 

 

FEI also believes that there is little incentive for the COV to terminate the COV BPA in part 

because the Project reduces GHG emissions by xxxxxxx tonnes of CO2e over the next 20 

years.  The COV BPA aligns well with COV objectives and the COV has actively supported 

the development of this Project since 201313. 

6. CONCLUSION AND APPROVAL SOUGHT 

The COV BPA purchase price for the LFG, when added to the total costs associated with the 

upgrading and interconnection facilities, results in an acquisition price for RNG or 

biomethane that is below the prescribed undertaking maximum acquisition price of $30 per 

GJ.  In addition, with the estimated volumes from the Project, FEI’s annual volumes of 

biomethane supply will remain well below the maximum volume as prescribed by section 

2(3.8)(b) of the GGRR.  As such, the COV BPA satisfies the identified criteria for RNG 

acquisition in the GGRR and is a prescribed undertaking pursuant to section 18 of the Clean 

Energy Act.   
 

Therefore, FEI respectfully requests Commission acceptance of the COV BPA under section 

71 of the UCA.  A draft form of the order sought is provided in Appendix F. 
 

Request for Confidentiality 

FEI is submitting this filing on a confidential basis pursuant to Section 18 of the 

Commission’s Rules of Practice and Procedure regarding confidential documents 

established by Order G-1-16, and Section 71(5) of the Utilities Commission Act, and the 

Commission’s discretion under Section 6.0 of the Rules for Natural Gas Energy Supply 

Contracts.  FEI requests that the Commission hold and keep confidential the filing as it 

contains commercially sensitive information which, if disclosed, may impair FEI’s ability to 

negotiate future agreements.  Maintaining confidentiality will ensure that market sensitive 

information is protected, preserving FEI’s ability in the future to negotiate competitive pricing 

with other biomethane suppliers in an effort to minimize the overall costs of the Biomethane 

Program.  

 

                                                
13  FortisBC Energy Inc. Biomethane Service Offering: Post Implementation Report and Application for Approval of 

the Continuation and Modification of the Biomethane Program on a Permanent Basis (2012 Biomethane 

Application), Exhibit C7-3, filed June 14, 2013. 
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If you require further information or have any questions regarding this submission, please 

contact Sarah Smith, Director NGT, RNG, and Regional LNG at (604) 582-7528.  

 

Sincerely, 

 

FORTISBC ENERGY INC. 

 

 

Original signed:  

 

 Diane Roy 

 

 
Attachments 
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