REGIONAL DISTRICT OF NANAIMO

SPECIAL BOARD MEETING
TUESDAY, APRIL 30, 2002
7:30 PM

{Nanaime City Council Chambers)

AGENDA

PFAGES
CALL TO ORDER

DELEGATIONS

ADMINISTRATOR'S REPORT

Municipat Benefiting Area Amendment Bylaw No. 1216.02 - City of Nanaime. [All

36
Directors - One Votc)

741 Landfill Gas Utifization Study. {All Directors - Weighted Vote)

histrict 6% Arena Referendum. (Report to be circulated) (Voting - in the report)

UNFINISHED BUSINESS

From the Electoral Area Planning Committee meeting held March 26, 2002:
{Electoral Area Directors excepl ‘B’ - Cme Vote)

DP Application No. (0209 - Groves — 5457 Waest Island Highway — Area H.

That Development Permit Application No, 0209 to vary the maximum height of a
dwelling unit in the Residemtial 2 zone pursuant [0 “Regional District of
Nenaime Land Use and Subdivision Bylaw No. 500, 19577 from &0 metres to
4.5 metres to fucilitate the consiruction of a single dwelling unit and the rermavil
of a single dwelling wnit within the Hazard Lands Development Permit Area
pursuant to “Shaw Hill-Deep Bay Official Community Plan Byluw No. 1007,
1996 for the property legally described as Lot 3, District Lot 16, Newcastle
District, Plan 15103 be approved subject to the conditions outlined it Schedule
No. '1" and pursuant to the notification requiréments of the Local Government

Aet
COMMISSION, ADVISORY & SELECT COMMITTEE

Minutes from the Building Addition Committes meeting held on Tuesday, Apnl 23,

4247
2002. (for informaton) {All Directors - One Vote)

{ All Dircotors - One Vote) (Background report attached [or information}

That the Roard endorse Schematic Design Option 1. which provides for
construction of an addition to the RON Administration Building with the Bourd

Room locuted on the main floor,
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Special Board Meeting
April 30, 2002
Pape ?

(All Directors - Weighted Vote)

That the Regional District of Nangimo retain N3DA Architects, including their
fisted sub-comsultents, to complete the Final Design, prepare the Tender
Dncuments and oversee the Construction Phase of the RDN Building Addition

Project for a fixed fee of 388 000 plus dishuvsements.

ADDENDUM
BUSINESS ARISING FROM DELEGATIONS OR COMMUNICAITONS

NEW BUSINESS

ADJOURNMENT
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g DISTRICT {Chmr | [owcrs MEMORANDUM
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OF NANAIMO  iGMcma | [ GMES

TO: C. Mason TATHE: March 27, 2002
General Manager, Corffotale Services
FROM: N. Avery FILE:

Manager, Financial Services

SUBJECT:  To amend the municipal sewer benefiting area in the City of Nanaimo

PURFPOSE:
To introduce a bylaw to extend the boundaries of the sewer benefiting area in the City of Nanaime.
BACKGROUND:
The City of Nanaimo has requested that the mmmicipal sewer benefiting area be extended to include
properties along Fielding Rd, which have been connected to the samtary sewer system. This 18 a
straightforward technical amendment to the bylaw.
ALTERNATIVES:

1. Iniroduce Bylaw 1216.02 and forward it to the City of Nanaimo for consent.

2. Take no action on the bylaw.
FINANCIAL IMPLICATIONS:

Alternaiive [

The properties to be included in the benefiting area will contribute fully to the regional treatment facilities
as prescribed by the formula in the Southern Comnumity Sewer Local Service bylaw. :

Alternative 2
Each time & new property is connected to the sewer system a boundary amendment is necessary to

authorize the application of property taxes. There is no reason not to proceed and Alternative 2 1s not
recommended.
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Municipal Sewer Benefiting Area Bylaw 1216.02
March 27, 2002
Pape 2

STMMARY/CONCLUSIONS:

The City of Nanaimo has advised staff that several properties have been connected to the sanitary sewer
system along Fielding Rd. and consequently, contribute sewage to the regional weatment facilities. The
sewer benefiting area bylaw identifies properties, whach shall be assessed property {axes with respect to
the treatment facilities and must be amended, as additional properties are mcluded in the benefiting area.
This is a straightforward technical amendment and staff support Bylaw 121602,

RECOMMENDATION:

That *Municipal Benefiting Area Amendment Bylaw No. 1216.02, 2002" be inwoduced for three
readings and be forwarded to the City of Nanaime for consent.
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REGIONAL DISTRICT OF NANATMO
BYLAW NO. 1216.02

A BYLAW TO AMEND THE BOUNDARIES OF THE
MUNICIPAL BENEFITING AREA IN THE SOUTHERN
COMMUNITY SEWER LOCAL SERVICE AREA

WHEREAS Bvlaw No. 828 created & local service arca for the purpose of the coltection, convevance,
treatment and disposal of sewage;

AND WHEREAS clause 6{(1) of Bylaw No. 888 provides that the Regtonal Board may, with the consent
of the Council of participating municipabities, define the boundaries of a benefiting area within the

municipality;

NOW THEREFORE the Board of the Regional District of Nanaimo in open meeting assembled enacts as
follows:

l. The benefiting area within the City of Nanaimo shall be amended to include those properties
listed om Schedule *B* attached hereto and forming part of this bylaw.

2. Schedule ‘A to Bylaw No. 1216 is repealed and replaced by Schedule ‘A’ attached to and
forming a part of this bylaw.

3. This bylaw may be cited as “Municipal Benefiting Area Amendment Bylaw No. 121602, 20027,

Introduced and read three times thig 30th day of Apnl, 2002

Feceived the consent of the City of Nanaime this _dayof . 2002
Adopted this day of L 2002
CHATRPERSON GENERAL MANAGER, CORPORATE SERVICES
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qcredule B' o accompany  Rdumicipal  Benetiing  Ares
Arendrmert Byluw Mo, 1216402, 2002

{Chaiperson

Ceneral Manager, Corporate Services
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i REGIONAL DISTRICY
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- REGIONAL APR 2 2 2002
‘ D ISTRICT CHAIR [ GRCrs MEMORANDUM

CAQ P GMDS
et OF NANAIMO GaomE (NS 4 L
TO: John Finnie, P. Eng. DATE: April 9, 2002
CGeneral Manager Envimnnfenm‘l'SE‘I'?Ices
FROM: Carey Mclver FILE: 536040

Manager Solid Waste

SUBJELCT: Landfifl Gas Utilization Study

PURFPOSE

T report on the results of the Landfill Gas Utilization Study and obtain approval for the implementation
of & landfill gas migration monitoring program.

BACKGROUND

In February 2001 the RDN commissioned Connestoga-Rovers and Associates (CRA) to investigate
whether the gas generated at the Regional Landfill could be ransformed from an environmental liability
to a “green”™ energy asset. Typically, energy recovery from landfill gas (LFG) is considersd economical
only at large landfills. This study looked at the viability of energy recovery from a relatively small
landfill and the technologies appropriste to its size. For this reason, the Federation of Canadian
“Municipalities’ Green Municipal Enabling Fund cost-shared fifty percent of the $58,926 study.

LFG is a moist gas produced as a result of the biological decomposition of organic wastes. LFG typically
contains approximately fifty percent carbon dioxide and fifty percent methane, by volume. LFG also
contains trace constituents such as hydrogen sulphide, mercaptans, vinyl chlotide, and nomerous other
volatile organic compounds, which may be potentially hazardous and/or carcinogenic. The generation
rate of LFG, the composition, and the proportions of the components of LFG vary aver time and from
landfill to landfill.

The potential environmental and human health impacts related to LFG include the foilowing:

+ (Odours;

4 Explosion, asphyxiation, and toxicity hazards in enclosed areas on or near landfills,
+ Release of greenhouse gases to the atmosphere;

+ Degradation of local air quality; and,

+  Vegetation stress on or near landfills,

Hence, contrels on LFG may greatly improve the environmental and human health considerations
associated with a landfill especially given that LFG production will continue for years afier finzl closures.

The RDN has had a landfill gas management system in place since 1991, In 1991 the RDN instalied
passive vents throughout the closed portions of the old landfill to minimize the build-up of LFG. In 1997
the RDN installed a new LFG collection system that collects and fiares gas from the closed portions of the
landfill for the purposes of odour conirol, Flaring gas alsc substantially reduces the greenhouse effect of
the collected gas since methane has a global warming petential 21 times that of carbon dioxide by weight.

phG¥
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File: 3360-40
Date; April 9, 2002
Page: 2

Landfill Site and LFG Production dssessment

‘The CRA study consists of three reports. The first report entitled “Landfill Site and LEG Production
Assessment” presents a summary of the site geology, operations history, waste deposition history, LFG
collection system status and LFG quantity and quality assessment. This report estimates that the current
total LFG production rate is approximately 640 cubic feet per minute {cfin). Cumently 20 to 40 cfm is
used during the winter to heat the landfill maintenance building. A peak LFG production rate is estimated
to occur in 2008 at a rate of approximately 750 cfm. This peak LFG production rate is based on a 2008
closure date.

Landfill (Gas Management Plan

The second report entitled “Landfill {ias Management Plan™ presents an assessment of the existing LFG
colliection system and also outlines potential control system upgrades for impraved odour control and gas
utilization.

The report outlines three potential L.LF(G collection options: These design options are based on the need to
collect LFG for (1) the sole purpose of LFG migration and odour contro! which is the status quo, {2)
utilization, and (3) optimized/aggressive collection for the purpose of maximizing the utilization potential
of LFG as an energy source. Under Option 1, the collection efficiency (rate of LFG collected/rate
generated by the landfill) would be fess than 50 percent, while Options 2 and 3 would provide for
collection efficiencies of 70 and 80 percent respectively.

The report also examines the potential for LFG migration and presents a site-specific migration
monitoring program. This due diligence program includes the installation of migration monitoring
probes, implementation of a building monitoring program, a data evaluation plan, and a contingency plan.

Landfill Gax Utilization Feasibility Assessment

The third report, entitled “Landfill Gas Utilization Feasibility Assessment™ presents an assessment of
several possibie LFG utilization options. These options include: direct use of LFG as 2 low grade fuet,
electrical generation, and LFG upgrade to natural gas quality fuel.

Two utilization options were identified to have significant potentiai:

+ direct use of LFG as a low-grade fuel at either an existing facility (Harmac, aquaculture, or
greenhouse facilities) or the development of a facility adjacent to the landfill, and;

+ generation of electricity at a facility located at, or adjacent to the fandfill.

Based upon current market conditions and preliminary revenue and capital cost estimates, an economic
analysis was conducted. For the purpose of this analysis, a utilization project life span of twelve years
was selected besed upon a 2008 closure date. Al capital costs were assumed to be financed over the term
of the project (twelve years} at a real interest rate (net of inflation) of six percent,

The analysis concludes that the annval net revenue to the RDN for utilization of LFG as a low-pgrade fuel
would be $105.473 based on Option 2 (utilizaticn), and $129,423 based on Option 3 (aguressive
utilization). Both these options assume collection of gas at levels beyond our current objective of
preventing LFG migration and odour control. The annual net revenue to the RDN for generating 1.5 MW

LEG [Hiligation eeport o CoW Apeil 2002.doe
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File: T360-40
Diate: April 9, 2002
Page: 3

of electricity under Option 2, utilization would be $205,013. This would be enough electricity to provide
the needs for 1,500 homes. The full report outlining the details of this economic analysis is attached.

At this preliminary stage, it i5 uncertain as to which option offers the most benefit to the RDN. However,
the existence of a series of such options is very promising in that it will enhance the value of LFG through
competitive private sector interest in the project, If successful the gas could be a revenue source for the
RDN and/or decrease the RDN's cost to operate the system. Both Harmac and B.C. Hydro have
expressed interest in this project.

Mext Steps

Prior to selecting the mast henefizal LFG utilization option is it essential for the RDN to implement a full
LFG Management Plan. There are three components to the LFG Management Plan: The LFG collection
systern, the LFG migration monitoring system and the contingency response plan.

Staff recommend that CRA be retained in 2002 to implement the migration monitoting system and
contingency response plan as a measure of due diligence. An LFG migration monitoring program is
required regardiess of gas utilization. This system consists of the installation of 14 methane gas detection
probes to monitor for the potential migration of methane as well as the installation of a methane
monitoring system in on-site boiiding structures.

CRA will also be engaged to integrate existing landfill operations and post-closure end use planning into
the design of an expanded LFG collection system. Once the final end-use plan is completed in 2002, the
design of an expanded collection system can proceed in 2003 in conjunction with selection of the most
beneficial utihzation option.

ALTERNATIVES

1. Proceed with the implementation of an LFG Management Plan and beneficial LFG utilization as
outlined in the CRA reports.

2. Do not proceed with the implementation of an LFG Management Plan and beneficial LFG
utilization as outlined in the CRA reports.

FINANCIAL IMPLICATIONS

The 2002 Annual Budget for solid waste includes 325000 in reserves for the future expansion of the
LFG collection system. A total of $650,000 is inciuded in the Capital Plan tc expand the LFG collection
system. The CRA study was not completed until December 2001, therefore the detailed costs associated
with the implementation of a2 Landfill Gas Management Plan were not included in the 2002 Provisional
Budget. These costs are now known and can be deducted from the existing reserve.

The estimated cost to implement the LFG migration monitering program and contingency response plan
in 2002 is $80,000. This includes installation of the methane migration monitoring system as wel] as
integration of ather existing landfill projects into system expansion. The workplan, schedule and budget
ta design and construct an expanded LFG collection system will be considered in 2003 provisional budget
deliberations. A preferred LFG utilization option will be identified in 2003.

There are no financial implications under Alternative 2.

§FG Utilization repont to CoW Aprl 2002.dog
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File: 5360-40
Date: April 9, 2002
Page: 4

CITIZENS/PGBLIC RELATIONS IMPLICATIONS

Although the RDN has undertaken two methane migration studies in the last ten years that indicate no
off-site migration, installation of a permanent monitoring system is integral to providing a hagher standard
of care to landfill neighours. Expanding the LFG collection system in 2003 will provide even greater
improvements in odour controf. In 2002 staff will consult with landfill neighbours to obtain their input on
the expansicn of the LFG collection system and options for LFG utilization.

ENVIRONMENTAL IMPEICATIONS

Beneficial utilization of the LFG generated at the Regional Landfill could provide a “green” energy
source that could either offset the use of natural gas or provide up to 1.5 MW of electricity while at the
same time significantly reducing greenhouse gas emissions.

SUMMARY/CONCLUSIONS

In February 2001 the RDN commissioned Connestoga-Rovers and Associates (CRA) to investigate
whether the gas generated at the Regional Landfill could be transformed from an environmental liability
to a “green” energy asset. Two utilization options were identified to have significant potential: direct use
of LFG as a low-grade fuel at either an existing facility {Harmac, aquaculture, or greenhouse facilities) or
the development of a facility adjacent to the landfill; and, generation of 1.5 MW of electricity at a facility
located at, or adjacent to the landfill. At this preliminary level, it is uncertain as to which option offers
the most kenefit to the RDN. However, the existence of a series of such options is very promising in that
it will enhance the value of LEG through competitive private sector interest in the project. If successful
the gas could be a revenue source for the RDN and/or decrease the RDN’s cost to operate the system,
Prior to expanding the LFG collection system and selecting a beneficial use in 2003, staff recommends
the implementation of a LFG Management Plan in 2002, commencing with the installation of a permanent
methane migration monitoring system.

RECOMMENDATION
|. That the Board approve the implementation of an LFG migration monitonng program; and,

3. That the Board procesds with the investigation and identification of a beneficial LFG utilization
option as outlined in the CRA reports.

7/7&_444&{/ ‘ .
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LANDFILL GAS UTILIZATION FEASIBILITY
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NANAIMO REGIONAL DISTRICT LANDFILL
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EXECUTIVE SUMMARY

This report, entitled “Tandfill Gas Utilization Feasibility Assessment” is presented as
part of the Regional Landfill Gas Utilization Study for the Regional District of Nanaimo

(RDN},

This report presents an assessment of several possible Landfill Gas (LFG) utilization
options. These options include: direct use of LFG as a low-grade fuel, electrical
gemeration, and LFG upgrade to natural gas quality fuel. For the purpose of
undertaking this LFG utilization feasibility study, it is presumed that odour control and
LFG migration control will be voluntarily undertaken by the RDN as part of their LEG
management plan.

Two utilization options for the LFG from the Regional District Landfill were identified
to have significant potential for being undertaken: eleciricity generation using
reciprocating engine technology and direct use of LFG as low-grade fuel. Based upon
current market conditions and preliminary revenue and capital cost eshimates, an
economic analysis was conducted. At this preliminary lavel, it is uncertain as to which
alternative offers the most benefit to the Regional Disirict, However, the existenice of a
series of such alternatives is very promising in that it will enhance the value of LFG
through competitive market forces.

17084108}
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1.0

INTRODUCTION

Conestoga-Rovers & Associates {CRA) is pleased to submit the following report entitled
“Landfill Gas Utilization Feasibility Assessment”. This report is presented as part of the
Regional Landfill Gas Utilization Study for the Regional District of Nanaimo (RDN).
The Regional District Landfill { Landfiil} is located at 1105 Cedar Road, Nanaimo, British
Columbia, as mdicated in Figure 1 and is carrently owned and operated by the RDN.

This report presents an assessment of several viable Landfill Gas {LFG) utilization
options. These options include: direct use of LFG as a low-grade fuel, LFG upgrade to
natural gas quality fuel, and electrical generation. For the purpose of undertaking this
LFG utilization feasibility study, it is presumed that odour control and LFG migration
control will be voluntarily undertaken by the RDN as part of their LFG management
plan. The economic feasibilify of utlization opportunities will be assessed using as a
base point the capital costs assoctated with constructing, operating and maintaining a
LFG control system for the purpose of odour and gas migration contzol. Opportunities
for utilization are therefore assessed on the basis of the economics related to expanding
the collection system for uttlization and implementation of a utilization facility.

170NN
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20 LITERATURE REVIEW AND REFERENCES

The following reports were reviewed for the purpose of preparing this document:

« Conestoga-Rovers & Assodates Ltd., July 2001. Landfill Site and LFG Production
Assessment.,

+ Conestoga-Rovers & Associates Ltd., December 2001, Landfill Gas Management Plan.

*+ Environment Canada, March 1996. Guidance Document for Landfill Gas Management,
Report prepared for Waste Treatment Division, Hazardous Waste Branch, Ottawa,
Ontario EPS 2/UP/5E.

+ U.S. Environmental Protection Agency, February 1998, Emerging Technologies for the
Management and Utilization of Landfill Gas. EPA-600/R-958-021,

+ US Environmental Protection Agency, August 1998, Electric Power Generation Using
A Phosphoric Acid Fuel Cell on a Municipal Solid Waste Landfill Gas Stream. EPA-VS-
GHG-01.
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3.0

LANDFILL GAS SUMMARY

LFG is a moist gas (cluse to saturation), produced as a result of the bialogical
decompesition of organic wastes, that typically contains approximately fifty percent
carbon dicxide and fifty percent methane, by volume. LFG also contains tace
constituents such as hydrogen sulphide, mercaptans, vinyl chloride, and numerous
other volatile organic compounds, which may be potentally hazardous and/or
carcinogenic. ‘The generation rate of LFG, the composition, and the proportions of the
components of LFG vary over time and from landfill to landfill.

The potenttal environmental and human health impacts related to LEG include the
foilowing:

« odours;

* explosion, asphyxdation, and toxicity hazards in enclosed areas on or near landiills;
» release of greenhouse gases to the atmosphere;

+ degradation of local air quality; and

* vegetaton stress on or near landfills.

Hence, controls on LFG may greatly improve the environmental and human health
considerations associated with a landfill. LFG utilization benefits the public by reducing
the aforernentioned nggative impacts by the collection and combustion of the methane
and trace gases, thereby reducing potentially harmfut conditions.

LFG may also represent a significant renewable energy resource, which provides the
potential for energy recovery from municipal solid waste. As a result, the collection and
use of LFG as an energy resource offers both important environmental benefits as well
as providing value as an energy resource.

'y
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4.0

RDN LANDEILL OVERVIEW

The following is a brief review of key points presented in CRA’s “LEG Production
Assessment” report (July 2001} and the “Landfill Gas Management Plan” {[Jeccmber
2001) prepared for the RDIN,

41 SITE OVERVIEW

The Landfill encompasses a total area of approximately forty hectares and is constrained
by Cedar Road to the north and Fielding Road to the southwest. The total current
landfill footprint {2001) is approximately twenty-one hectares. The current estitnated
refuse in place is approximately 1.2 million tonnes.

The RDN Landfill is corposed of three cells {A, B and C) as illustrated in Figure 2. Cell

A is an unlined closed cell. Cells B and C are lined and currently active. LFG coilection
activities are currently limited to Cell A.

4.2 LFCG PRODUCTION SUMMARY

One of Lhe most important factors in determining the potental for LFG utilization is the
availability of LFG over the duration of the project. While the LFG production life span
i3 potentially up to 100 years, the period of rapid production of LFG is considerably

. shorter. Thercfore, LFG production assessments must not only address existing LFG

quantities, but also project how much LFG will be available in the future. The bypical
LFG wutilization project duration is approximately twenty vyears, although some
utilization projects are considerably longer if refuse disposal continues at the landfll.

An assessment of the LFG production and emissions at the Landfill is presented in the
CRA {July 2001) report. The LFG production estimates presented in this report are
based upon the following key assumptions, which are relevant to patential utilization:

*  Municipal solid waste deposition comumenced ({for the purpose of LFG generation
calculations) in 1971;

» RDN Landfill closure is assumed to occur between 2005 and 2008;

» A 1Y percent population growth rate is assurmed for 2001 through 2008; and

* There is approximately 1.2 million tonnes of waste currently in place.

LFG production estimates were generated utilizing the Scholl Canyon model. Based on
the data presented in the CRA (July 2001} report, it is estimated that the current total
LFG production rate is approxmately 1085 m? per hour (640 cfm). A peak LFG
produchon rate {based on the above stated assumptions) is estimated to occur in 2008 at
a rate of approximately 1274 m? per hour (750 c¢fm). This peak LFG production rate is
based upor the 2008 closure date scenario presented in the CRA {July 2001) report.

'd
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The CRA (July 2001 report also includes data on total non-methanogenic organic
compounds (NMOCs) generated at the site, The NMOCs form the basis by which the
province of British Calumbia (BC) regulates the need to install a LFG collection systemn
at landfills with a total design capacity greater than 100,000 lonnes. Data presented in
this report indicates that the estimated peak NMOC emissions from the Landfill will be
approximately 3.0 tonnes per year. This value is significantly below the 150.0 tonnes per
year NMOC trigger (tmposed by BC regulations) which would require the installation of
a LFG collection systern.  As a result, any LFG collection activities conducted by the
RDN should be acknowledged as strictly voluntary.

4.3 CURRENT LFG UTILIZATION

Currently, LFG utilization at the Landfill is restricted to heating the garage facility
located on the Landfill property. Field measurements made by CRA personnel indicate
that a maximum of 68 m* per hour {40 cfm) is utilized for heating during the winter
months.

4.4 PROPOSED LFG COLLECTION DESIGN AITERNATIVES

The CRA LFG Management Flan outlines three potental LFG collection altermnabives:
LFG odour and migration conlrol, utilizabon, and aggressive uftlization. Each of these
utilization schermes is discussed below,

44.1 DESIGN ALTERNATIVE #1 - ODOUR AND LFG MIGRATION CONTROL

To achieve the objective of odour and LFG migration contrel, it is sufficient to flare the
LFG in either an open or enclosed flaring apparatus. As discussed in the Landfill Gas
Management Plan report, the NMOCs are not an issue at the Landfill. Therefors the sole
interest of the proposed collection system design is to ensure that LFG emissions to the
atmosphere remain below the threshold level at which odour could become a concern.
This threshold level is estimated to be in the range of 680 to 1020 m3/ hr (400 tv 600 cfm).
This design alternative presents only the opportunity for attainment of greenhouse gas
credits for the flaring of 595 m3/hr {350 ¢fm) on average as discussed further in Section
7.0.

442 DESIGN ALTERNATIVE #2 - LFG UTILIZATION

In order to achieve both odour and LFG migration control and LFG utilization, this
proposed design alternative involves the optimization of the collection of LFG . This
alternative relies upon vertical LFG extraction wells and can be achieved by installing
additional vertical wells beyond those required for design alternative #1. Utilizing
vertical LFG extraction wells (in conjunction with an appropriate final caver design}, a
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collection efficiency (rate of LFG collected / rate generated by the landfill] of seventy to
severnty-five percent can potentially be achieved. Based on the average LFG production
rate estimated by CRA in the July 2001 Report, a LFG collection rate of approximately
935 m? per hour (550 cfm) could be attained. The vertical T.FG collection wells could be
installed in increments as final closure is achieved, thereby permitting optimal collection
of LFG and realization of the LFG ufilization potential. Assuming that approximately 68
m* per hour {40 cfm) will be required for heating the landfill operations building, an
approximate net quantity of 850 m?® per hour (500 cfm) will be available for additional
utilization

44.3 DESIGN ALTERNATIVE #3 - AGGRESSIVE UTILIZATION

Design alternative #3 presents the opportunity to achieve both odour and LFC
migration control, and optimized/aggressive LFG collection for the purpose of
maximizing the utilization potential of the LFG as an energy source. This alternative
uses a coinposite systemn composed of both vertical extrachon wells and horizontal
trenches, and this is based upon the assumption that a geosynthetic cover will be
incorporated into the final closure plan.

This design alternative demonstraies how collection of LFG could be improved for the
purpose of aggressive utilization, with the result of achieving collection efficiencies
greater than seventy-five percent of the total LFG production. For the purpose of this
study it is assumed that appmximately 1020 m3/hr (600 cfm) would be available for
additional utilization.

This report assumes that design alternative #1 {odour and LFG migration control) will
be voluntarily implemented by the RDN as part of its LFG management plan. As a
result, for the purpose of this feasibility study, the incremental costs beyond those
estimated for odour and LFG migration control will be utilized. The net total capital
cost and net annual operations and maintenance {D&M) cost of each design alternative,
not including the base cost associated with design alternative #1, are referred to as the
“incremental” costs. For the purpose of this feasibility study, CRA has generated a
preliminary tatal capital cost estimate {Table 1} for the three proposed LFG collection
system design alternatives. In associabion with the total capital costs, Table 2 presents a
preliminary estimate for annual operation and maintenance costs for these LFG
collection system alternatives.

Tt should be noted that Table 1 assumes the installation of an enclosed flare unit for the
odour and LFG migration control design alternative only. The capital cost estimate for
design alternatives #2 {utilization) and #3 (aggressive utilization) assumes that a

- candlestick flare will be selected for periodic use when the utilization facility is not

gperational.
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5.0 LEG UTILIZATION

5.1 CATEGORIES OF LEG PROCESSING

Over the past twenty-five years, a number of options for LFG utilization have been
adopted and/or are currently being investigated at various landfills throughout the
world. These options have encompassed the spectrum, from mass burning of the LFG
a8 a boiler hiel, to substantial processing of LFG for utilization as a vehicle fuel. The
most important differentiating feature, which influences the viability of a given LFG
utfization technology, is the degree to which the LFG is processed.  The level of
processing dramatically influences the economics of the application. The three general
categories of LFG processing are as follows:

1. low-grade LFG fuel;
2. medinm-grade LFG fuel; and
3. high-grade LFG fuel and by-products.

The processing of the LFG is necessary due to its composition. LFG is composed of a
mixture of methane, carbon dioxide, frace sulphur and chlorinated compounds, and is
close to saturation with water vapour. The sulphur and chlorinated compounds, in
association with water vapour, contribute to the corrosive nature of LFG. Unpracessed
LFG typically has a heating value per unit volume of approximately one-half that of
natural gas. This is due to the lower methane content and the presence of carbon
dioxide, which absorbs heat energy during combustion.

5.2 EXAMPLES OF LEG PROCESSING

A number of opportunities exist for LFG utilizabon associated with the Landfifl.
Specifically, these include the following options:

521 LOW-GRADE FUEL

LFG as a low-grade fuel has been ulilized for the heating of industrial space, heating of
greenhouses, and direct combustion as part of plant operations (e.g. cement kiln, asphalt
plant, chemical plant). Processing low-grade fuel involves a minimal level of effort,
which is generally restricted to decreasing the moisture content of the LFG through a
water knockout system.

Low-grade fuel is typically utilized as boiler fuel to produce steam, which can be used
for etther heating or electrical generation, The combusted LFG comes into contact solely
with the boiler tubes prior to being discharged through an exhaust stack. Therefore, any
corrosion due to contact with LFG generally oceurs on robust static components rather
than on the precision engine or turbine components,
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There is minimal cost incurred for the processing of the LFG to meet low-grade fuel
requirements.  As a result, this LFG utilizaion opton has considerable appeal,
However, the economics of this ublizaton scheme is sensitive to the proximity of the
potential LFG utilization proponent. Low-grade LFG can only be transported in the
order of a hundred metres without significant condensate blockage issues arising within
the pipeline unless moisture removal is adopted. In general, if there is not a large
industrial or other commercial facility close to the landfill, the opportunity for this type
of ntilization is not feasible due to the capital cost of piping the LFG, and the associated
annual operations and maintenance costs.

522 MEDIUM-GRADE FUEL

LFG may be upgraded to medium-grade fuel by reducing its moisture content, trace
contaminants and particulates. Processing of the LFG to medium-grade fuel involves
the removal of volatile organic compounds (VOCs), mercaptans, sulfur compounds and
moisture with a scrubber/filter system and a dehydration systerr. Processing eliminates
some of the concerns regarding the corrosive potential of the LFG and therefore permits
more sophisticated end-uses. This type of processing alsc decreases the moisture levels
in the LFG, thereby permitting substantially increased transport distances without
incurring significant risk of flow blockage as a result of condensate formation in the
transmission pipeiine,

Medium-grade LFG can be used to fuel a wider range of indusinial boilers, dryers, kilns
and gas furnaces or to produce electricity through the use of reciprocating engines, gas
turbines or combined-cycle (gas turbine and steam turbine) systems,

5.23 HIGH-GRADE FUEL

The use of LFG as a high-grade fuel requires substantial upgrading of LFG relative to
that required for low-grade or medium-grade fuel. Processing includes the removal of
moishure and trace contaminants such as VOCs, mercaptans, carbon dioxide, sulfur
compounds and hydrogen sulfide. Upgrading the LFG to the high-grade fuel level
permits any of a number of end uses including:

» High calorific value heating fuel (pipeline quality gas);

» Electrical generation;

* Commercial sale of carbon dioxide;

* Production of chemical products {e.g. metharol); and

* Emerging LFG utilization technologies {i.e. vehicle fuel).

As apparent from the above, a considerable array of LFG utilization options exist.

Determination of which of the available options to undertake (if any), is determined by
the costs of upgrading of the LFG and the revenue stream available from utilization.

v
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Economies of scale are highly relevant in determining which utilization option is the
most appropriate for a given landfill site,

53 RISKS ASSOCIATED WITH LEG UTILIZATION

Animportant consideration when analyzing potential for LFG utilization is the risk
associated with the various options. Risks in undertaking a LFG utilization project
include the following:

Projected Quuantity and Quality of the LFG Respurce

Forecasting the quantity and quality of LFG available for energy production over the life
of the utilization profect represents an uncertainty and therefore contributes to financial
risk. Due to the quantity and quality of data available with regards to LFG production
at the Landfill, this risk is minimal. However, the single largest source of uncertainty
related to utilization at the Landfill is the final closure date. The later the date at which
final closure is achieved, the longer the duration of LFG production and, as a result, the
more viable a given utilization project.

Stability of End LUscr

The potential exists that supply of LFG bo a private end-user has risks associated with

* the stability of the user itself. These risks are related to the possibility that sometime

during the utilization project’s lifespan, the end-user's demand for the product may
diminish. It is assumed, for the purpose of this study, that relative to a small private
operation, a [arge corporation may provide a lower degree of risk associated with long-
term financial stability.

Approvals and Permits

The time required to obtain the necessary approvals and permits can affect the
scheduling of a LFG utilization project. Franchising permits to allow LEG to be piped to
an end-user are an exarnple of permits which may require a significant amount of Hme
to obtain.

Access to Markets

Limited access to markets for sale of LFG products is a significant impediment to LFG

utilization. The market for the sale of electricity generally consists solely of the

provincial electrical utility (BC Hydro). Currently, BC Hydro is pUrsuing a new

direction in which independent power producers (IPPs) will be permitted to connect to

BC Hydro's transmission lines under a long-term contract. This will permit electrical
pAG®
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power to be sold to Hydro at a rate assumed to be approximatety $0.05 per kilowatt-
hour kWh).

Financial Returns from Greenhouse {Gas Credits
There is uncertainty regarding the value of greenhouse gas (GHQG) credits. As indicated

in Section 7.0, the current value of GHG early action credits is low with the expectation
that there will be a considerable increase in the future.

Hazardous/Carcinogenic Aspects of LFG

As discussed in Section 3.0, LFG itself possess several risks. However, LFG collection
and utilization can alleviate concerns such as odor and LFG migration, and controlled
and monitored combustion effectively removes the trace gases in LFG. When utlized in
association with effective safety protocols, risks associated with LFG can be managed.

54 INHIBITING FACTORS TO LFG UTILIZATION

Although more than thirty landfills in Canada are recovering LFG for the purpose of
utilization, many other projects have been stalled for one or more reasons. Inhibitory
factors, which are potentially significant to LFG utilization, ars as follows:

Regulatory lssues

In British Columbia, LFG recovery is addressed in the Landfill Criteria for Municipal
Solid Wagste (June 1993). This document, published by the British Columbia Ministry of
Water, Land and Air Protection (BC MWLA), contains policy that must be considered by
the Ministry's regional waste managers when preparing operations certificates for
municipal solid waste landfills. The Criteria specify that, for landfills exceeding a total
capacity of 100,000 tonnes, an assessment of the potental emissions of non-methane
organic compounds (NMOCs) must be conducted. ¥ the total emission of NMOCs
exceeds 150 tonnes per year, installation of a LFG recovery and management system is
required. As indicated in Section 4.2, the Landfill does not exceed this regulatory
NMOC emission rate. Therefore, the RDN is not required to operate a LFG collection
system and does 5o voluntarily as part of their long-term LFG management plan.

Economics

The availability of a market for utilization of the LFG is very important. The market for
utilization is most effective when it consists of a year-round demand over a period of
saveral years.

ohG®
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6.0

UTILIZATION OITIONS PERTINENT TO THE RDN LANDFILL

The following section presents some of the utilization options specifically available to
the Landfill. Site-specific factors, which must be considered when selecting a viable
utilization option, include: geographic location, regional industry, government
regulations, and willingness of local utility companies to purchase energy from IPPs.

Utilization OQption [ - Direct Combustion Apnlication as a Low-grade Fuel

Currently, as indicated in the CRA (July 2001) report, approcdmately 68 m? per hour
(40cfm) of LFG is utilized at the Landfill during the winter months for the purpose of
providing heat to the maintenance building. This LFG utilization option is seasopal in
demand; hence the economics are diminished. There is little or no potential for
expanding this activity, as there are no current plans to expand the garage and
maintenance facilities.

The sole industry located immediately adjacent to the landfill is a concrete “ready-mix”
plant. Due to their limited heating requirements, the plant is not a likely candidate for
utilizing the LFG as a low-grade fuel source.

Utilization Option IT - Upgrade and Transport of the LFG as a Direct Combustion
Fuel for the Harmac Industries Facility

The Harrmac Pulp Operation facility (Pope & Talbot Ltd ) is located approximately four
kilometers from the Landfill. Discussions with Harmac personnel indicate both their
ability to utilize all the available LFG as boiler fuel and an interest to investigate the
economics of transporting the LFG, via pipeline to the Harmac facilities. Natural zas
fuel consumption data from the facility indicates that Harmac could utilize ail the LFG
resource made available to it without reduced seasonal demand.

Utilization Option III - Upgrade and Transport of the LFG a5 an Energy Supplement
for Greenhouses

There is a greenhouse operation located approximately three kilometers from the
Landfill on McMillan Road. The potential exists for utilization of the LFG as an energy
source as part of their operations. However, based on discussions with the owner, their
current energy requirements vary seasonally and it is estimated that their peak heating
requirernents could be satisfied by approximately 100 m? per hour of LFG (50 percent
methane by volume). This fuel demand would represent only a portion of the total
available LFG resource.

ohG®
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Utilization Qption [V - Upgrade and Transport of the LFG as a Direct Combustion
Fuel for Utilization at the Aquaculture Facilities Situated an Cedar Road

There is significant demand for heat CNergy assoctated with the aquaculture facilites
sttuated on Cedar Road. The patential for utiization of the LFG is excellent due to the

LFG as an energy source. It is envisioned that, due to the close proximity of a potentia]
utilization facility to the Landfill, littie upgrade to the LFG would be necessary to
facilitate pipeline transportation. As a result, the economics of low-grade fuel utilization
are improved relative to utilization at facilitics located at some distance from the
Landfill.

Dtilization Option VI - Generate Electricity Utilizing the LFG as the Feedstock for
Reciprocating Engines

The implementation of a LFG collection system, with a capacity to collect in excess of
830 m? per hour, presents the opportunity for the generation of electricity at the Landfill,
The generation of electricity utilizing reciprocating engines is a thoroughly tested
technology, currently being utilized throughout the landfifl industry.

The critical limiting factor preventing widespread utilization of LFG for the purposes of
electrical generation has been access to the electricity market In some situations there
has been development of electricity using biogas (Annacis Island), however, the quantity
of electricity produced has been historically insufficient to warrant the need to market
the electricity external to the Facility.

Until recently, there was considerable resistance from BC Hydro to purchase the power
at a price which would make a LFG electricity generation project economically viable in
B Furthermore, BC Hydro was assessing charges for electricity wheeling at levels
which would preclude favorable economics for projects invelving electricity
transmission to a consumer.

Over the last few months, BC Hydro has been developing an Electricity Purchase
Agreement (EPA} wherein there are indications that electricity from LFG may be sold to
the grid as eco-efficient or green power. The Power Supply Division of BC Hydrois
currently developing the EPA for purchase of power from IFP generation plants having
an expected generation capacity of less than forty GWh per year. It is noted that the
EPA purchase price of the electricity includes any values associated with electrical offset
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Credits. Further, the agreement currently requires a twenty-vear tmefra me {although at
present, the drafi agrecment does not CONtAIN a penalty clause for non-delivery).

The development of this EPA Tepresents an important figgt step which will require more
in-depth review. For the purpose of this study it is assumed that the EPA will offer [PP's

Utilization Qption VIJ - Generate Electricity Utilizing the LFG ag the Feedstock for
Microturbines

LFG. Asanexamnple, a commercially available sixty kw microturbine unit will operate
on less than 51 m? per hour (30 cfm) at fifty percent methane {by volume).

quantity of LFG varies over time. However, the utilization of microturbines is still at the
research and development stage for utilization with LE(S and the long-term durability
and aperating costs are cutrently unknown,

Utilization Opton VI - Cenerztion of Electricity Utilizing Fuel Cells

The fuel cell is an emerging technology for LFG ubilization that converts hydrogen
directy to electricity. Use of fuel cells requires that the LFG be processed to produce
high-grade fuet,

The fuel cell system involves the use of a high-grade LFG fuel processor, 2 fus cell stack
power ransformer (direct current o alternating current), and a cooling tower for waste
heat treatment. Current fuel cel] technologies include:

* Phosphoric Acid Fuel Call (PAFC);

* Proton Exchange Membrane Fuel Cell (PEMFC);
* Molten Carbonate Fuel Ceil (MCFC);

* Solid Oxide Fuel Cali (SOFC); and

*  Alkaline Fusl Cei] (AFC).

Currently, the only commercially produced fuel cell unit available, which has operated
at the pilot project scale utilizing LFG, is a 200 kW PAFC, There are indications from a
SOFC producer that SOFC technology may he ideally suited to utilization with a LEG

GE
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fuel source. However, a commercially available SOFC unit is not currently availabla, but
warrants further investigation as the techndlogy develops,

Piscussions with the aforementoned PAFC manufaclurer indicated that the greatest
challenge regarding the viability of fuel cell technology adaptation to LFG is related to
the processing of LFG to high-grade fuel. Further research Is required with regard to
proecess controls before Fuel cells can be ads pted for commercial applications utilizing
LFG as a fuel source.

Another significant disadvantage of current fue] coll technology is their high capital cost
relative to microturbines and reciprocating engines. This is due lazgely to economies of
scale. As the technology develops and more fuel cell units become commercially
available, it is believed that their cost will decrease significanty.

Ubkilization Option TX - High-grade LFG Utilization for Pipeline Quality, Vehicle Fuel,
Feedstock for Chemical Manufacturing, etc.

Use'of LFG to produce compressed landfill gas (CLG) is generally only economicaily
viable at very large landfills which recover greater quantities of methane than they can
utilize directly (EPA-600/ R-98-021). The production of CLG involves both purificaton
and compression of the LFG, As g result, the processing of LFG fram the Landfiil, to
produce compressed high-grade tuel is not economically viable due to economies of
scale,

There has also been research conducted to investigate the viability of converting LFG to
methanol for use as a chemical feedstork Or a5 a vehicle fuel (EPA-600/ R-98-021).
However, the quantities of LFG available at the Landfill preclude this option from
further investigation.

In general, the substantial capital and Q&M costs associated with the processing of LFG
to produce high-grade fuel precludes interest in this activity as an economically viable
utilization option,

Utilization Optign X - Heat Recovery from Landfill Flares

The use of a flare system at the Landfill will be relatively modest, particularly if LFG
utilization is adopted. Asa consequence, the opportunity for utilization of the flare
waste heat is not cansidered likely to be viable due to lack of economics of scale.
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7.0 GREENHQUSE GAS CREDITS

71 BACKCROUND TO GHG VALUATION

Itis now widely recognized that the Earth's climate i3 changing, as a result of global
Warming, in a manner directly comparable with greenhouses, The Kyoto Protocol was
developed in response, and included aresponse by Canada as a Cco-signatory. Itis likely
that Canada wiil ratify the Protoco! in the fall of 2001 or shortly thereafter.

The specifications within the Kyato Protocol require average reductions in greenhouse
gas (GHG) emissions to six percent below 1990 levels, with this farget to be achieved
betwien 2008 and 2012, However, there is no formal policy on how these reductons
will be achieved. In order to “NCourage activities that contribute to Canada's reduction
targets in advance of rakification of the Kyoto Protocol, the federal government is
expected to develop a system of "Credits for Early Action". Under this Systern,
companies or sectors that take Proactive steps to reduce emissions prior to a formal
requirement to do so, would be given some form of credit toward their future reduction
burden. Early action credits form the basis of interest for the existing purchase of GHG
credits.

The nature of the LFG GHG credits arises due to the composition of LFG, LFG is
generated through the anaerobic decomposition of Organic wastes in landfills. LFG is
one of the most significant sources of anthropogenic methane releases to the abmosphere
in Canada. Methane, which comprises approximately fifty percent of LFG, is a potent
GHG, which has 21 times the global warming potential of carbon dioxide. Hence, the

such control and combustion are rmuch less than many of the alternatives available to
industry as a result of industrial Process change, As a consequence, companies with
large potential GHG liabilities have begun to purchase low cost credits from third
parties (either as “early actions” or "options” on future GHG reductions). The vajue of
these credits is a Function of a company's total exposure, interal cost of GHG future
reductions, and perceived quality of the credits (e.g. the likelihood that the project will
be eligible for a credit for early action),

The purpose of emissions trading is to avoid quantitative restrictions on individyal
emitters. The intenit is that the aggregate limit on emissions is translated into 4 market-
defermined price of emissions faced by individual emitters.

An actual market for credits does not exist at this time, but "over the counter” nominal
prices in North America have ranged from $0.50 to $1.00 (CAD) per tonne of COy
equivalent prior to 2000. For 2001 /2002, indications suggest prices in the range of $2.00
{CAD) per tonne will be reached because the opportunity for purchase of LFG-derived
GHG credits is {imited in quantity, and these credits represent considerably lass
expenditure for attainment than Inany, mere expensive options, Asa consequence, it is
expected thata very competitive market will develop in the near future for the purchase
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of the LFG credits. If mandatory compliance regulations for GHG emissions arc
implemented, some industry cxperts expect that prices could exceed $10.00 (CADY) per
tonne of CO: equivalents,

7.2 ESTIMATION OF GHG VALUE TOR THE RDN LANDFILL

In conjunction with the existing LFG collection system and the three proposed LFG
management options, the potential exists to collect the GHG credits, A summary of the
potential value of these credits, based on an assumed value of $1.50 (CAD) per tonne, is
presented in Table 3. It is noted that since the value of the GHG credits is variable, these
calculations are only indicators of potential vaiue. However, they suggest the order-of-
magnitude that these credits may assurne.

These GHG credit values do not include potential thermal offsets, which may be
available if the LFG is utilized as a low-grade fuel to replace natural gas consumption.

In addition, potential electrical offsets are not included as they are asstimed to be
tncluded as part of the BC Hydro EPA.
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5.0

MARI_{ETAEILITY AND FINANCIAL ASPECTS OF LFG UTILIZATION

A number of viable site-specific potential utilization ophons exist as described in Section
6.0. These options include the following;

» [tilization of LFC as boiler fuel at either an existing facility (Harmac, aquaculiture, or
greenhouse facilities) or the development of a facility adjacent to the Landfill;
* Generation of electricity at a facility located at, or adjacent to the Landfill.

This section will further explore the feasibility of these options from a financial
perspectve, For the purpose of the below economic analysis, a utilization praject life
span of twelve years was selected based upcn the estimated 2008 closure date utilized
for the LFG production estimates presented in the CRA (July 2001 report. For the
purpose of this comparative analysis, all capital costs are assumed to be financed over
the term of the project (twelve vears) at a real interest rate {net of inflation) of six
percent. All costand revenue estimates presented in this study are reported in
Canadian dollars (CAD).

B.1 UTILIZATION OF LFG AS BOILER FUEL

This option assumes that the LFG would be used as either as boiler fuel at efther a
facility to be constructed in close to the Landfill or piped to one of the aforementioned
exising facilities,

Table ¢ presents the estimated energy value of the LFG based on a fifty percent methane
tontent. For the purpose of this study, it was assumed that the RDN could receive an
energy payment rate of $1.00 per GJ for the LFG.

Table 5 presents the net annual revenue to the RDN taking into account the value of the
LFG as per Table 4, the value of the GHG credits as per Table 3, and the fﬂIlowing cosks:

* Initial capital expenditure for LEG treatment;

+ Annual operation and maintenance (O&M) costs associated with LFG treatment:
* Incremental LFG eollection system capital cost; and,

* Annual LFG collecton system {(Od&M);

The data presented in Table 5 assumes that the RDN has already committed the capital
to install the LFG odour and migration control system as part of their LFG management
plan. Therefore, as discussed in Section 4.4, all capital costs and anmual O&M costs
above those which would we spent for odour and migration control are referred to as
mcremental costs (Table 1),

The data in Table 5 also assumes that the RDN will deliver the LFG to their property line
and does not account for capital expenditures related to construcling, operating, or
maintaining a LFG transmission pipeline.
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Table 6 presents a preliminary estimate of the potential net benefits to an end-user of the
LFG as boiler fuel excluding any potential thermal offset credits which would likely
require negotiations. This net savings analysis assumes that an inidal capital investment
of approximately 1.1 million dollars would be required fo design and construct a four-
kilometre pipeline and compressar system, For the purpase of this study, a conservative
retail value for natural gas ($4.00 per GJ} was assumed. However, the current valatility
of the market place and significant fluctuations in energy prices witnessed m Morth
America in the last year make it difficult to predict future energy trends.

8.2 ELECTRICAL GENERATION

As discussed in Section 6.0, there are three main options available for electrical
generation at the Landfill: reciprocating engine technology, microturbine technology,
and fuel cell technology. For the purpose of comparison of economics, the utilization
LFG collection system option was selected (850 m? per hour / 500 cfm). Based upon this
assumed LFG collection capability, Table 7 presents the number of electrical generating
urits which ¢ould be sustained. The power output of the microturbine and fuel cell
technologies were based on published data from Capstone (60 kW) microturbines and
IFC (200 kW) fuel cells. There are several companies producing reciprocating engines
with a wide range of power outputs. Three 500 kW reciprocating engines were selected
based upon the quantity of LFG availabie for utilization (Le. a total of approximately
1500 kW for fifty percent methane LFG). '

Table 8 presents the approximate total power output (not taking into account line and
parasitic electrical losses), and estimated capital cost for the engine / cell components.

Table 9 presents an estimate of the total capital cost for designing and construchng an
electrical generation facility at the landfll. This cost estimate includes a conceptual
estimate for LFG treatment, facility enclosurs, electrical and mechanical works required,
and BC Hydro interconnect costs. It should be noted that a sighificant issue with regard
ko microturbine and fuel cell technology is the level of effort required to adequately
process the LFG to reduce O&M costs for microturbines and permit fuel cells to
function. In addition, it is unknown, at the feasibility stage, to what degree compounds
such as siloxanes, halides, and sulphur compounds are present in the LFG. These
compounds can significantly impact reciprocating engine wear and, it is assumed would
have a similar effect on microtubines. As a result, analytical testing would be required
to better estimate the capital costs associated with LFG treatment.

Table 10 presents the estimated net revenue to the RDN for an electiical generation LFG
utilization project. This estimated revenue stream takes into account revenus from BC
Hydro at a rate of 50.05 kWh and GHG credits (with the exception of electrical offset
credits included in the EPA contract). It should be noted that for this preliminary
revenue estimate, electrical losses were not accounted For.
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8.3 DISCUSSION AND RANKING OF UTILIZATION OPTIONS

It is noted that the revenue and costs, indicated in the preceding section, are generally
reasonable preliminary estimates. Four significant unknowns, which st be evaluated
during any subsequent detatled engineering assessment, are:

« [landfill closure date;

* The period of time over which sufficient LFG is produced at the Landfill capable of
supparting a given utilization facility;

* The cost associated with constructing a pipeline across the Nanaimo River lo
Harmac, the greenhouses, or the aquaculture facility; and

= The level of effort and associated expenses required to upgrade LFG for utilization
as fuel for reciprocating engines, microturbines, or fuel cells,

As previously discussed, the twelve year term utilized in this proposal is based upon a
2008 closure date for the LandAll. Any actions which can be undertaken by the RDN to
extend the life of the Landfill, thersfore increasing the total refuse disposal space, wiil
directly benefit the economics of any given utilization project. Extensions to the
duration of the project, beyond the twelve-year Himeframe envisioned in this study,
wouid directly benefit the economics of the project.

Further economic analysis is warranted to estmate pipeline construction costs. These
pipeline construction and maintenance costs could be avoided, hence result in

significant capital cost savings, if commercial or economic development oceurred
adjacent to the Landfill.

As stated in Section 8.2, the level of effort required to upgrade the LFG for use with
reciprocating engine, microturbine or fuel celi technology requires further investigation.
The LFG utilization industry has a significant amount of practical experience with the
use of LFG as a fuel source for reciprocating engines. However, analytcal analysis of the
LEFG is required to determine the quantities of various entrained compounds, which
could impact the operation and maintenance costs. The level of LFC processing
necessary for microturbines is significantly less known and virtually unknown for fuel
cells. As aresult, application of microturbine or fuel cell technology would be
constdered research or pilot project level and require significant funding to research and
implement adequate LFG pretreatment systems,

A ranking matrix based upon the relative level of LFG pretreabment, industry experience
with the proposed technology, relative initial capital cost expenditure, and relative
estimated level of return is presented in Table 11. This Table reflects the above stated
unknowrn factors {level pratreatment and pipeline costs) as well as the uncertainty as to
energy pricing. The estimated revenue from elechrical generation is somewhat more
predictable (with the exception of the CHG credit value} as a result of the Be Hydro
draft EPA which will fix the energy purchase price for electrical generation.

17064051 19 CONESTOGA-FHOVERS & ASSDCIATES }"}-//

"




Based upon the informakion presented above and synthesized in Table 11, a number of
LFG utilization opporiunities exist. The mast promising strategies for LFG utilization at
the Landfill are as follows:

1. Low-grade fuel utilization facility Jocated adjacent to the landfill,
2 Electricity generation utilizing reciprocating engine technology.

3. Low-grade fuel utilization at a facility located at some distance from the Landfill,
which can utilize the entire LFG supply without significant seasonal variatior,

17264108} 20 CONESTOGA-ROVERS & ASSGCIATES }'5//
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TABLE |

ESTIMATLEL CAPITAL COSTS
ASSOCTATED WITH LFG COLLECTION 5YSTEM

Estim sited

[resign Alternative . Annoal Capital Inecremental : Annual Incremental
Total Capital | Cost Payment™! Capital Cost'™ | Capital Cost
: Cost [ | Payment”Hd
Odour & LFG Migration' " 735,000 ' R7.G669 N/A N/A
| Utilizarion™*! Bl2.000 i 96,853 . 71000 9,181
| Aegressive Utilization™ g99.000 | 107,230 164,000 19,561

Mt

[I] Assumes the installation of an enclosed Fare.

[2] Asswmes the installation of a candlestick flare.
[3] Based vn a twatlve yoar project duration at six percent interest.
(4] Incremental defined as the cost above the odour & LFG migration contral base case.

TABILE 2

ESTIMATED CPERATION AND MAINTENANCE COSTS
ASSOCIATED WITH LFG COLLECTION SYSTEM

"ﬁ'esign Alternative

Estimated Total

Incremental O&H

Annusl O&M Cost Cost!"! .
Cdour & LFG Migration 55,800 N
Utilization 9720 41,404}
Ageressive Htilization 108,000 52,200 ;

Motes:  [1T Incrementad defined as the cost above the adour & LFG migration control base case.

TABLE 3

ESTIMATED VALVE OF GREENHOUSE GAS CREDITS

Methane

Degign Alternative Assumed Carbon Dicxide " Annual

Average (tonnes/yr) Equivalent Value"!
Collection LFG'? (tonnesiye) {(5)

tm’fhr)

Curent ™~ L70 534 11,205 16,800

Odour & LFG Migration 395 1367 sz 53,825

Utilization 850 2668 56,025 34,000

Aperessive Ltilization L0240 3261 67,230 100,340

Motes:  [1] It is possible to consider marketing the GIIG credits for the existing flaring system since the
LFG collection/flaring system was installed in 1997, This may or mav not be considered
acceptable as an early action credit.
[2] As specificd in the Landfill Management repart.
[3] Based on $1.50 CAD per tonne €Oy equivalent.
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TABLE 4
ESTIMATED ENERGY VALUEOF LG

Deiign Alternative | Assumed Assumed Energy ! Energy
' Collection Rate Collection 1 Value®! Valug'*!
' of LFGH Rate of LFG {Mbtu/yr} (Giyr)
{m’/hr} {m’lyr} .
Current 170 1,438,371 26,342 28,320
Odour & LF(G Migration 395 5,208,167 63,947 59,120
[Ttilizarion : 850 7441667 | 134,211 141,600 |
Aggressive Utilization | 1020 8.5910,001 | 161,053 169 920
Mates:  [1] As specified in the Landfill Management report.
[2) Based on 2 methans content of 50 percent (Yvolivol) at a rate of $1.00:GYT.,
TABLE 5
ANNUAL NET REVENUE FOR UTILIZATION AS LOW GRADE FUEL (BASED ON $ 1.00/ G}
[NCLUDING GBG CREDITS
Design Alternative Giross Value of | LFG Process Avnnual Annual Iner. | Annual Annual
Annual {GHG Facilitf' Process LFG Ineremental Mt
Fuel Cradits!'! Cost Farility Collection LFG &M Revenue
Revenue O&M Cost Systent Cost Cost
Uilization 141,600 84,037 44, 580 25,000 9184 41,400 105,473
Apgressive Uilization 6%, 92 100,344 44,580 25,000 19,561 52,200 129,423

Noles: [1] GHG credit value assumed to be $1.50 per tonne CO, equivalent. Natura| Gas offsets may

represent additional revenue,

[2] Based oo a twelve year project duration at six percent interest.

TABLE &
ESTIMATED NET SAVINGS FOR UTILIZATION OF LFG AS LOW GRADE FUEL
(based on natural gas unit cost of $4.00 / GI)
Design Anoual LFG Annual Annual 0&M | Annual Natural | Net Savings
Alternative Purchase Capital Cost®! Gas
Priee!'! Payments'” Displacement'!

Utilization (41,600 136,453 27,290 566,399 261,056
Aggressive 169,920 136,453 27.290 ! £79,679 3a30l6
Utilization

Notes:  [1] Based upon LFG at fifty percent methane and a rate of $1.00 per GI.
{2] Payment of pipeline capital investment at six percent interest over a twelve year period.
[3] Annual pipeline 0&M costs assumed to be twenty percent of annual capital payments,
[4] Yalue of natural gas displaced {at an assumed rate of $4.00/GT,
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TABIE?
ELECTRICAL GENERATION OFTIONS AND ESTIMATED UNIT COSTS

| GGeneration Methad . Approximate LFG LFG Approximate Cost
Puwer Consumagtion Consumption per unit!’!
_ Output (kW) Rate (m’/hr) __Bate (chm)
Reciprocating Engine 300 207 175 500,600
Micro-turbines 60 46 77 75,0{H}
| Fuel Cell | 200 10 65 1,300,800
Notes:  [1] Unit cost for suppty of generation wnit coly. Does not include installation or infrastructure

COSLS.

TABRLE 2
ELECTRICAL GENERATOR CAPITAL COST ESTIMATE

! Generation Method [ Unit Power | Number Total | Total LFG Total LFG Total

Output of Units Power Consumption | Cansumption Engine

(kW) Output {cfm) (m*hr) Capital

o (kW) Cost!
Reciprocating Enpine S04 K] 300 325 £92 1,500,000
- Mitro-turbines ) 19 1140 513 377 425,000
[_Fuel Cell 200 | 8 1600 520 83 10,400.000

Notes:  [1] Unit cost for supply of peneration unit only. Does not include instaflation or infrastructure

COLTS.

TAEBLE Y
ELECTRICAL GENERATION TOTAL CAPITAL COST ESTIMATE
Generation Methad Total LFG Pre- Electrical BC Hydro Design/ Total
Engine Treatment | Engineered and Intereonnect | Construction Capital
Capital Capital Building ! Mechanical Cost
. Cust Cost'! ; !
Reciprocating Engine 1,500,000 250000 | 200000 200, (KK 200,000 85,000 2,435 D00
» Micro-turbines 1,425 000 300,000 000 150,000 200,004 95,000 2470000 |
| Fuel Cell 103,400,000 400,000 200,70 200,000 200,000 150,300 V1500000 |
Notes:  [1] Preliminary cost estimate only. LFG analytical testing required to further establish the lsvel
of effart required to adequately process the LFG for each of the proposed technologies,
I 108 ?
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TABLE |0
ANNIUAL NET REVENUE FOR ELECTRICAL CENERATION UTILIZATION SCHEME
INCLUDING GHG CREDITS

Generation Method {3riss " Value of Annual Annuat Anaual Incr. | Anpual Annual Net
Anpnal GHG ¢ Uniization Ltiization LF{ lncremental Eevenue
Electrical Credis™ Facility Facility Collection LFG0&M
Revenuel!l _ Cost!™ D&M Cast ' System Cost Cost
Recipricating Engine | 657,006 84,037 100,430 195,000 9,184 414000 | 20503
Micro-turbines | 996310 84037 | 204604 195,00 5,184 41400 T 43159
Fuel Cell 00,800 84,037 | 1,371,686 195,000 70134 41400 | -B3Z43F |
Motes: {11 Based on a BC Hydro Green Power rate of $0.05 / kWh. Rate includes payment for
electrical offsets.
[2] GHG credit value assumed to be $1.50 per tonng CO- equivalent.
[3] Based on a twelve year project duration at six percent intercst.
TABLE 11
RANKING OF AVAILABLE TECHNOLOGIES
[ Titlization Option Level of Technology Level of Eapifal Estimated Relative | Owverail |
Pretreatment Experience | Cost Expenditure Levei of Return
Low-grade Fuel
_Pipeline Distance
L < 1000m | - 1| 1 1 1 1
= 1000m 1.5 1 2 L5 2
! Electrical Generation
_____ Reciprocating Engine £3 1.3 2 L5 2
Miceotucbing 3 3 3 3 3
Fuel Cell | 4 : 4 4 3 i
| Hiygh-rrade Fuel 4 | 3 3 3 4

Motes:

[1] Scale range from 1-5, where 1 is highest rankiog and 5 is lowest.
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Prasent:

Also in Attendance:

ADMINISTRATION

Building Addition — Schematic Design — Verbal Report.

REGIONAL DISTRICT OF NANAIMO

MINLTES OF THE MEETING OF THE
BULLDING ADDITION COMMITTEE HELD ON
TUESDAY, APRIL 23, 2002, AT 6:00 PM IN THE

NANAIMO CITY BOARD ROOM

Director . Holme
Director L. Elliott -
Dvrector E. Hamilton
Alternate

Director B, Jepson
Director I, McLean
Director J. Stanhope
Alternate

Direetor L Pipes
Dhrector I Macdonald
Director T. Westbroek
Director . Rispin
Dhrecror L. McMNabb
Director B, Holdom

K. Damels
2. Mason
B. Lapham
N, Avery
0. Xeale

Chairperson
Electoral Area A
Electoral Area €

Electoral Area D
Eiectoral Area F
Electoral Area G

Eleetoral Area H

City of Parksville

Town of Qualicum Beach
City of Nanaimmo

City of Nanaimo

City of Nanaimo

Chief Admimstrative Officer

ren. Mer, of Corporate Semvices

Gen. Mgr. of Development Services
Munager. of Financial Services

Neale staniszkis Doll Adamns Architects

The consuitant presented two options [ar the design of the building addition and responded to questions
from the Building Committee.

MOVED Director MceNabb, SECONDEL Darector Hamlton, that the Board endorse Schematic Design
Option 1, which provides for construction of an addition to the RDN Administration Building with the
Board Room located on the main floor.

CARRIED

MOVED Director MoNabb, SECONDED Director Stanhope, that the Regional District of ™anaimo retain
NSDA Architects, including their listed sub-consultants, to complete the Final Design, prepare the Tender
Documents and oversee the Construction Phase of the RDN Building Addition Project for a fixed fee of
$88,000 plus disbursements.

CARRIED

s

o
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Building Addition Committee Minntes

April 23, 2002
Page 2
ADTOURNMENT
MOVED Dhrector Stanhope, SECONDED Director Harmulton, that this meeting termimate,
CARRIED
TIME: 625 PM
CHAIFPERSON -



REGIONAL DISTRY
OF NANAIMO

. REGIONAL APR 2 4 2002
)

et OF NANAIVO (020 __[TFIGHIS

DISTRICT CHAIR GHMCrS MEMORANDUM

L |
TO: X. Daniels e AT April 24, 2002
Chief Admimstrative Offfcer
FROM: €. Mason T FILE:

General Manager. Corporate Services

SUBJECT: RDN Administration Building Expansion — Schematic Design

PURPOSE:

To present the schematic design options for the RON Administration Building Expansion Project.

BACKGROUND:

At the October 9, 2001 Board meeting, the Board approved proceeding with the construction of an
addition to the RDN Administration Building and directed staff to prepare the necessary tenders to
undertake this project. The addition includes administrative office and meeting room space, and
includes 2 Board Room with a seating capacity for an audience of 50 persons.

Over the winter months an internal staff steering committee was formed to oversee the project and a
detailed proposal document was developed outlining the requirements and specifications of the
addition. Several bids were meeeived for the design and the architectural firm of Neale Staniszkis
Dol Adams (NSDA) was selected to undertake the Schematic Design and Design Development
Phase of the project. Once the Board has approved the Schematic Design of the project, NSDA
would proceed to complete the Final Design and oversee the Construction Phase of the Project.

Schematic Design Options:

Twao options have been developed and presented to the Building Committee for consideration. As
approved by the Board fast fall, both options represent an overall addition of approximately 6,200
sq f&. Schematic design drawings outlining both options are attached to this report.

Option 1. Option 1 identifies the Board Room on the ground floor with an adjacent committee
room and Kitchenette, pubdic washrooms and ancillary rooms. The second floor of the addition
contains office space for the Finance Department. An elevator and staircase connects both floots.
Chue to the higher ceiling requirement of the Board Room, the second floor covers approximately
half of the first floor with the Board Room extending out from the addition for the portion of the
room with the higher ceiling height. The exterior appearance of option 1 is included n the attached
schematic design plans, showing the two rooflines of the proposed addition.

Option 2, Option 2 proposes that the Board Room be located on the second floor. Under this
configuration, Finance Department office space, committee room and ancillary meeting space 13
located on the first floor. The configuration of the building under this option is shaped with one
floor located directly above the other floor. Under this option, the second storey roofline would be
higher than the existing building dus to the higher ceiling height required for the Board Room,

v-é'
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RN Administration Suilding Exparnsion — Schematic Design
April 24, 2002
Pupe 2

ALTERNATIVES:

1. Approve Schematic Design Option One with the Board Room located on the main floor and retain
NSDA Architects and their listed sub-consultants o compiete the Final Design, prepare Tender
Documents -and oversee the Construction Phase of the Praject for a fixed fee of 388,000 plus
disbursements.

b3

Approve Schematie Desigm Option Two with the Board Rootn located on the second floor and
retain NSDA Architects and their listed sub-consultants to complete the Final Design, prepare
Tender Documents and oversee the Construction Phase of the Project for a fixed fee of $88,000
plus disbursements..

FINANCIAL IMPLICATIONS:

There are no anticipated differences in construction cost based upon the options presented. Option one
may be the preferred option based upon the functional aspects of the schematic design as presented by the
architect, The firm of NSDA has heen selected by the steering committee through an RFP process to
complete the schematic design of the project. The steering committee recommends that NSDA be retained
to complete Final Design and Construction of the project for a total cost of $88,000 plus disbursements,
which includes professional services for all required sub-consultants.

CONCLUSIONS:

Two options are heing presented for the Board's consideration for the schematic design of the building
addition. The Board Building Committes has reviewed the two options and has supported option one, &s
contained in the recommendations set out below,

RECOMMENDATIONS:

l. That the Board endorse Schematic Design Option One, which provides for sonstruction of an
addition to the RDIN Administration Building with the Board Room located on the main floor;

That the Regional District of Nanaimo retain NSDA Architects, including their listed sub-
consultants, to complete the Final Design, prepare the Tender Documents and owversee the
Construction Phase of the RDNW Building Addition Proj ixed fee of $83,000 plus
disbursements. '

=\

Report Writer

[-a

C.A O, Concurrence

Ept re Building Addition Update fApril 2002) doc
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