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Dear Mr. Mi l le r ,

ESQUIMALT IRM - SUMMARY & PUBLIC CONSULTATION

We have pleasure in submi t t ing the IRM Summary & Publ ic Consul tat ion
Repor t , which summarizes both the technical assessment of IRM and
resul ts of publ ic engagement.

This summary was or ig inal ly publ ished to ass is t wi th publ ic engagement
but has been updated to inc lude the resul ts of consul tat ion and feedback
from Counci l , the Envi ronment Commit tee and staf f . Amendments have
largely been to summarize the engagement resul ts , wi th associated
updates. Engagement f rom 266 part ic ipates indicated strong support for
an IRM fac i l i ty .

We wi l l be happy to answer any quest ions ar is ing from this or any other
mater ia l p repared dur ing the Study and trust th is meets your needs.

Kindest regards,

Yours t ru ly ,

Graeme Bethel l
Pres ident
Pivota l IRM Inc.

Chr is Corps
CEO
Pivota l IRM Inc.
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1 Executive Summary

1 .1 Purpose & Scope of Work

The Township of Esquimal t commiss ioned a study of the poten t ia l to assess how and whether
waste management can be improved and resources recovered wi th In tegrated Resource
Management ( IRM), us ing gasi f icat ion. The scope considered : (a ) the technical aspects of
sol id and l iqu id wastes generated in the Township; (b) bus iness case opt ions inc luding
f inanc ia l cons iderat ions; and, (c ) publ ic consul ta t ion and engagement.

The study was main ly spurred by c l imate change and greenhouse gas emiss ions reduct ion,
and an in terest in moving towards more susta inable and benef ic ia l approaches to waste
management. Centra l to the scope is the Township 's dec larat ion of a Cl imate Emergency and
commitment to becoming GHG neut ra l by 2050 and achiev ing a 30% reduct ion in GHG
emiss ions by 2030 a number of technologies were compared and a key requi rement to assess
the f inanc ia l impact of opt ions was undertaken.

1 .2 Summary F ind ings

The study found that IRM has the potent ia l to achieve or exceed envi ronmental ta rgets wi th a
net reduct ion in taxpayer costs or poss ib le taxpayer div idend, wi th st rong publ ic support for
developing an IRM fac i l i ty . The main f ind ings inc luded:

General

 Div idend of  up  to ≈$360/door,  net  average,  potent ia l ly  $226m net  over 30 years;  

 Reduced truck ing wi th no odour or noise, and simpler waste separat ion for res idents wi th
less garbage bins.

Environmental

 Potent ia l to exceed 30% of communi ty and 100% of corporate GHG reduc t ion targets ;

 Equivalent  to  removing ≈970 cars/year ;  

 ≈91% landf i l l  d ivers ion;  

 Improved recyc l ing;

 Generate c lean energy to displace foss i l fue ls . Produce ster i le fer t i l izer & seques ter
carbon;

 Simplest , most economic GHG reduc t ion opt ion avai lab le.
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Public Engagement

 Strong support fo r an IRM fac i l i ty wi th low object ion – 85% showed very strong to strong
support whi le less than 8% objected to the project ;

 High percentage (78%) showed they were aware of the potent ia l benef i ts such as GHG
reduct ions;

 High support (70%) for the proposed Publ ic Works Yard s i te wi th low (6%) overal l
ob ject ion based on r isk.

Intangible

 European examples at t ract new business and enhance educat ion, t ra in ing, and eco-
tour ism, ra is ing communi ty prof i l e and enhancing publ ic pr ide;

 Broader economic st imulus & jobs wi th local re- investment and re-spending benef i t .

In summary, the study concluded there is apprec iable potent ia l for env i ronmental and
f inanc ia l benef i ts in proceeding wi th an IRM fac i l i ty , whi le not ing tha t as wi th al l such pub l ic
in f rast ructure pro jec ts , the projec t wi l l requi re carefu l management . Publ ic consul tat ion was
meaningfu l wi th an acceptable and representa t ive response rate , showing strong suppor t fo r
an IRM fac i l i ty and approach using gasi f icat ion .

Counci l wi l l wish to cons ider the cost /benef i ts and net po tent ia l advantages, but we conclude
the potent ia l is suf f ic ien t ly persuasive to mer i t recommending proceeding fur ther . Should
Counci l wish to proceed the next s teps wi l l depend on a var iety of fac tors , in i t ia l ly o r iented to
r isk mi t igat ion and management.



Esq u im a l t I RM
Sum m ary & P ub l i c C on su l ta t i on

4 Nov em b er 2 02 0  Pa ge 4

2 Background

2 .1 What is IRM and Why Gas i f icat ion

In tegra ted Resource Management ( IRM) is an approach to managing water , energy and waste
that a ims to maximise thei r use and value as resources, in ways that reduce costs to
homeowners, recover heat and other resources, and reduce greenhouse gases (GHGs) , other
emiss ions and discharges. IRM most ly uses energy generat ion from waste res iduals lef t over,
af ter recyc l ing.

IRM is a fu l ly in tegra ted l i fe cyc le assessment of ways tha t resources can be recovered from
waste, to maximize the benef i ts to the envi ronment and homeowners. This al lows the
communi ty to compare f inanc ia l and envi ronmental impacts so that in formed decis ions can be
made on the best d i rect ion for the communi ty .

Choice of technology or technologies has a di rec t impact on y ie ld and performance, v iabi l i ty
and r isk . Some technologies also cope wi th a wider range of mater ia ls . Choice of systems
and integrat ion is thus important .

Compost ing , anaerobic digest ion and simi lar
approaches to waste disposal typ ica l ly address
some or al l o f the organic port ion of the waste
stream and are not complete, s tandalone
solut ions. Inc inerat ion, pyro lys is and
gasi f icat ion can address organics but a lso
address a wider range of other was tes.
Inc inerat ion crea tes pol lu t ion ( tox ins and
smoke, which conta ins part icu lates ) and thus
requi res apprec iable equipment to handle th is .
Inc inerat ion doesn ' t scale easi ly to smal ler
appl icat ions such as Esquimal t needs and are
not popular as a communi ty solut ion .
Pyro lys is and gasi f ica t ion both avoid burning
and producing tox ins and smoke, but wi th a
typica l ly s imi lar cos t to gasi f icat ion, pyro lys is
is less ef f ic ien t , i .e . the technology typica l ly
wi th the highest y ie ld , broadest adaptabi l i ty and scalabi l i ty , is gas i f icat ion (Figure 1).

In terna t ional ly , gas i f icat ion systems have over 1 ,000 years of combined operat ional
exper ience, so are wel l proven, wi th examples handl ing munic ipal wastes but not exact ly

F i g u r e 1 : T e s t g a s i f i e r , C a l i f o r n i a
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Esquimal t ’s waste . However combina t ions of tes t ing, manufacturer y ie ld guarantees and
other approaches are considered acceptable to address th is r isk .

In short , gas i f icat ion is a process where waste is heated to produce a syngas, which can be
used to produce heat ing , cool ing, b iochar and other products . The syngas is considered
"green" and the energy " renewable" because over 85% of Esquimal t 's waste is b iogen ic , i .e . i t
comes from natura l and organic sources, no t foss i l sources.

2 .2 Context

To understand whether IRM makes sense we have to consider : how waste is current ly
managed in the region and what the was tes cons is t of ; what the regula t ions are; how the
communi ty might grow – and how much waste there might be in the future.

His tor ica l
Background

Histor ica l ly , waste has been landf i l l ed because land was cheap, avai lab le
and out of s igh t . Recent ly however, landf i l l emiss ions have raised concern
– tox ins seep into groundwater ; Greenhouse Gas (GHG) emiss ions are
r is ing; and there wi l l be up to 50 years ' o f maintenance responsib i l i t ies once
Hart land landf i l l c loses, at taxpayer expense.

Spurred by r is ing costs , contaminat ion and emiss ions, wi th land becoming
more expensive and less avai lab le, and r is ing waste volumes as populat ions
grow, increas ing emphasis is being placed on divers ion. Both older and new
technologies are being considered to solve the problems.

Regulat ions Prov inc ia l regula t ions al low munic ipal i t ies to dec ide how to manage thei r
wastes and the region is responsib le to incorporate these into a regional
p lan. I f Esquimal t dec ides i ts own waste plan, th is would then be inc luded
in the regional p lan. An example s imi lar to th is is Docks ide Green, which
has i ts own sewage trea tment p lan t and recyc l ing, which the regional p lan
was amended to al low for .

IRM can proceed prov id ing i t meets some regulatory requi rements :

a) Recyc l ing has to meet or exceed recyc l ing thresholds set by the Minis t ry
of the Envi ronment and Cl imate Change Strategies ' (MoE) 5R's guidel ine .
Regional and local d ivers ion and recyc l ing meet th is requi rement ;

b) Disposal level must be at or be low 350 kg/capi ta/yr and the planned
system must achieve at least 60% energy recovery y ie ld whi le meet ing
emiss ions requi rements. These cr i ter ia can be met;

c) CRD wi l l need to amend the regional Sol id Waste Management Plan
(SWMP) to inc lude an IRM energy recovery fac i l i t y ; and,

d) Communi ty support is requi red.

In summary, an appropr iate ly p lanned IRM plan t has the abi l i ty to meet BC's
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regulato ry st ructure and be permi t ted.

L iquid Waste Liquid waste can be used to recover t reated water and energy, however
considerat ion of energy recovery f rom sewage has curren t ly been deferred,
largely because sewage f lows are uncerta in unt i l the new t reatment p lan t
opens at McLoughl in Point . Recovery of water and energy from sludge has
been deferred for the same reason, but should be feas ib le to phase in a t a
later da te, once f lows and avai lab i l i ty are more certa in.

Sol id Waste Current ly wastes in the Capi ta l Region are sent to a number of s i tes, not
just to Har t land Landf i l l . These inc lude si tes in the Cowichan Val ley,
Nanaimo Regional Dis t r i c t , Greater Vancouver and Washing ton State . Most
of these centres are landf i l ls but some recyc le separated was tes such as
food scraps , yard and garden wastes. Two rec ip ients inc inerate the wastes.

F i g u r e 2 : C R D 2 0 1 6 so l i d w a s t e s b y d r y w e i g h t

There has been an inc reas ing ef fo r t to recyc le and diver t was tes from
landf i l ls . CRD's la test s tudy (2016) shows that advances are being made,
but a lmost hal f the organic wastes are s t i l l be ing landf i l led , as are most
other wastes, shown in Figure 2 (which exc ludes 'Blue Bin ' recyc l ing) .

Because waste is of ten made of composi te mater ia ls , i t is d i f f icu l t to
separate the mater ia ls so they can be fu l ly recyc led. An example of th is is
cof fee cups (which of ten mix paper wi th a plas t ic l iner) or meat packaging
(which mixes polystyrene and plas t ics wi th organics and paper) .

The European Union prov ides contras t to unders tand both local p rogress
and the potent ia l fo r us ing waste, as the EU star ted wi th waste divers ion
and resource recovery s ince the ear ly 1970s and is advanced. Figure 3
shows that  the  est imated curren t  ≈43% divers ion being achieved is  low 
compared to most EU countr ies, but that up to 100% divers ion has been
achieved, la rgely by integrated (IRM) approaches using thermal convers ion
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technologies. An example of th is is in Gothenburg Sweden, c l ick here to
see a shor t v ideo expla in ing th is .
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F i g u r e 3 : D i ve r s i o n co m p a r i so n , E sq u i m a l tE U

CRD has commenced publ ic engagement fo r a new sol id waste management
plan so should Esqu imal t dec ide to adopt IRM as i ts d i rec t ion, i t is t imely for
th is to be inc luded in the new regional p lan .

Esquimal t ’s
Waste Streams
& Potent ia l

The Township co l lects res ident ia l refuse (garbage) and ki tchen (food) scraps
largely f rom single fami ly homes and smal l apartments, whi le pr ivate hau lers
col lect the same from businesses and large apartment bui ld ings. Yard and
garden waste is dropped of f at a recyc l ing cent re adjacent to the Publ ic
Works Yard on Canteen Road. This waste is cur rent ly t ransferred to
Hart land landf i l l where some is sent for process ing in the Lower Main land
and the remainder is landf i l led (Figure 2).

Township of Esquimalt, 2019/2020
Tonnage Moisture Dry

Yard & Garden 1,778 27% 40% 1,067 24%

Food waste 566 9% 60% 227 5%

Subtotal 2,344 36% 1,293 29%

45%
MSW 1,054 16% 25% 790 18%

Total 3,398 52% 39% 2,084 47%

Plus: private hauled wastes 3,100 48% 25% 2,325 53%

Total current estimated volume 6,498 100% 4,409 100%

Total current estimated volume, dry tonnes per day, public only 5.7dtpd
Total current estimated volume, dry tonnes per day, combined 12.1dtpd

F i g u r e 4 : E sq u i m a l t so l i d w a s t e vo l u m e s

https://youtu.be/WC9B0T6w0-0
https://youtu.be/WC9B0T6w0-0
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Figure 4  shows that  in  2019/2020 the Township col lected ≈3,400 tonnes  of  
'we t ' was te, whi le pr ivate
haulers  col lec ted ≈3,100 
tonnes waste, i .e . a 50/50
spl i t in col lect ion. Wastes
col lected by the Township
equate to ≈182kg/person,  
r is ing to ≈347 kg/person 
once pr ivate wastes are
inc luded, which meets
prov inc ia l d ivers ion
guidel ines to be able to
consider energy recovery
f rom waste.

Energy recovered by the IRM
plant would be suppl ied to
the Township ’s munic ipa l
centre and the biochar
produced (Figure 5), i t i s
typ ica l ly used as a ster i le soi l supplement because i t re ta ins fe r t i l ize rs and
water , whi le sequester ing carbon. I t can also be used as an ai r or water
f i l ter for bui ld ings, swimming pools and f ish tanks. This is a considerable
benef i t in reducing GHGs whi le support ing envi ronmental restora t ion, and is
an apprec iable potent ia l revenue contr ibutor .

F i g u r e 5 : B i o ch a r

Communi ty
Growth

Figure 6  shows that  Esquimal t  has grown at  ≈0.3% per annum in  the long 
term whereas  the region  as a whole g rew at  an average of  ≈1% per annum.  
However f rom 2005 to 2016,  Esquimal t  g rew at  ≈1.0%, which is  
representat ive o f the reg ion.

Population
Community 1991 1996 2001 2006 2011 2016

Central Saanich 13,684 14,611 15,348 15,745 15,936 16,814
Colwood 13,468 13,848 13,745 14,687 16,093 16,859
CRD 299,550 317,989 325,754 345,164 359,991 383,360

CRD Core (CALWMP) 239,138 250,487 256,227 271,654 283,977 303,542
Esquimalt 16,192 16,151 16,127 16,840 16,209 17,655
Highlands 1,094 1,423 1,674 1,903 2,120 2,225
Indian reserves 3,214 3,806 4,667 4,670 5,282 5,244

Langford 15,642 17,484 18,840 22,459 29,228 35,342
Metchosin 4,232 4,709 4,857 4,795 4,803 4,708
North Saanich 9,645 10,411 10,436 10,823 11,089 11,249
Oak Bay 17,815 17,865 17,798 17,908 18,015 18,094

Saanich 95,583 101,388 103,654 108,265 109,752 114,148
Sidney 10,082 10,701 10,929 11,315 11,178 11,672
Sooke 8,735 9,704 11,435 13,001
Victoria 71,228 73,504 74,125 78,057 80,017 85,792

View Royal 5,996 6,441 7,271 8,768 9,381 10,408
Source: CRD &Statistics Canada

F i g u r e 6 : C R D d e m o g r a p h i c s , 1 9 9 1 - 2 0 1 6

The Township ant ic ipates that the communi ty may reach bui ldout over the
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next  10+ years,  and reach a maximum of  ≈25,000 populat ion,  which is  
considered pract ica l for pro ject ing waste volumes.

The combined waste volumes indicate that a 15 tonne per day plant would
be needed at  the s ta r t  but  wi l l  expand to ≈25 tonne per  day at  bui ldou t .   The 
plant ’s expansion can be phased and expanded in stages to meet popula t ion
growth. Phasing reduces in i t ia l cost , however , some addi t ional capaci ty
wi l l be needed to address maintenance downt ime.

Cl imate Change Esquimal t Counci l has declared a Cl imate Emergency, to elevate the
importance of in i t ia t ives that wi l l reduce carbon. The Township 's Corporate
annual balance is 1,005 tCO 2 e and the emiss ions for the ent i re communi ty
are 37,644 tCO 2 e, according to prov inc ia l inventor ies. As a main object i ve
of IRM is to reduce GHGs, th is is a key par t of the assessment .
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3 IRM Assessment

3 .1 Opt ions

The Minis t ry of the Envi ronment requi res considerat ion o f opt ions to use the "best avai lab le
technology" in dec is ions , which means also cons ider ing the purpose – i .e . what wastes need
address ing. An extended assessment is inc luded in the Technical Repor t , summarized below.

Prev ious
Technology
Reviews

Resource recovery technologies were rev iewed by CRD dur ing Core Area
Liquid Waste Management planning and by CRD’s IRM Task Force. The
focus of these studies was pr imar i ly on wastewater a l igned techno logies,
and the main focus was not on in tegra t ion o f waste streams, even though
CRD’s IRM Task Force and Technical Overs ight Panel no ted that IRM could
be benef ic ia l . Advanced Gasi f icat ion was put fo rward by West Shore
Innovat ion Days, and CRD noted that IRM has the poten t ia l to impact every
aspect of sol id waste management in the region , but i t has yet to progress.

Main
Technology
Opt ions

Anaerobic digest ion is an
accepted technology selected by
the region for sewage sludge
treatment (Figure 7), a l though th is
could extend to organics
process ing (≈11% of  the  region 's  
wastes, per Figure 2). Other
opt ions such as biofuels could
handle more, bu t would need
several systems to cover
avai lab le wastes and the
technology is not wel l advanced.
I t would also not be easy to locate
plants in Esquimal t .

A technology supported dur ing
pr ior rev iews is Advanced
Gasi f icat ion (an example of which
is shown in Figure 8), which can
handle a broader range of was tes,
inc luding compound wastes.
Digest ion and gasi f icat ion were
thus compared using CRD's
assessment for the proposed

F i g u r e 7 : P l a n n e d d i g e s t e r , H a r t l a n d L a n d f i l l

F i g u r e 8 : A d va n ce d G a s i f i e r , L o u i s i a n a , U S A
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digester at Hart land Landf i l l , shown in Figure 9, adjusted to equate plan t
s ize. This shows Advanced Gasi f icat ion is f inanc ia l ly prefe rable,
potent ia l ly y ie ld ing a div idend whereas digest ion is expected to requi re
cont inuing taxpayer support .

Aspect Anaerobic digestion Advanced Gasification

Feedstock suitability ≈11% of volume
Organics only

≈75% of volume
Most solid wastes

Recovered, saleable resources Biogas for heating/RNG Heating, cooling, biochar
Capital cost per tonne processed, life cycle ≈-$232 per tonne ≈-$91 per tonne
Operating cost per tonne processed, annual -$3.0m/yr -$1.6m/yr
Total net life cycle cost/revenue, undiscounted,
current $$, after debt

≈-$2,154 per tonne ≈+$122 per tonne

Annual tCO2e reduction Not assessed by CRD ≈8,500 tCO2e
Life cycle CO2e reduction Not assessed by CRD ≈425,000 tCO2e

F i g u r e 9 : T e ch n o l o g y co m p a r i s o n

Waste Opt ions As noted prev ious ly , Esquimal t 's was tes are col lected by the Township and
pr ivate companies, ra is ing the quest ion of whether to s ize a plan t to
process purely the Township 's col lec ted wastes, or a l l wastes. Whi le i t
would be poss ib le to process more wastes than purely Esquimal t 's , we
evaluated the impac ts of these two main opt ions: (a) Figure 10 summarizes
the net annual tCO 2 e GHG reduct ion and tCO 2 e sequestrat ion; and, (b)
Figure 11 shows the div idend per home. These indicate both a f inanc ia l
and envi ronmental benef i t in hand l ing al l the was tes generated in
Esquimal t , not jus t the Township-col lected wastes.

Environmental Comparison: Township vs Combined Wastes

2,000 tCO2e/yr

4,500 tCO2e/yr

1,678 tCO2e/yr

3,553 tCO2e/yr

0 tCO2e/yr 1,000 tCO2e/yr 2,000 tCO2e/yr 3,000 tCO2e/yr 4,000 tCO2e/yr 5,000 tCO2e/yr

T
o
w

n
s
h
ip

C
o
m

b
in

e
d

W
a
s
te

S
o

u
rc

e

Sequestration

GHG reduction

F i g u r e 1 0 : E n v i r o n m e n t a l w a s t e co m p a r i so n

Notably Figure 11 shows that as the communi ty grows and the plant
reaches capaci ty ,  the d iv idend could be up to ≈$360 per  home,  net .   Whi le  
th is is l ike ly to be used to pay for other serv ices and avoid higher taxes, i t
is ind icat ive o f the l ike ly benef i t to taxpayers, ne t of the investment needed
for bui ld ing the plant .
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Financial Comparison: Township vs Combined Wastes
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F i g u r e 1 1 : F i n a n c i a l w a s t e co m p a r i so n

Energy &
Resource
Recovery

Because a signi f ican t part of an IRM phi losophy is maximis ing reuse of
recovered energy and resources, p lants need to be located c lose to energy
consumers.

F i g u r e 1 2 : I R M s i t e a n d e n e r g y u se r s

Figure 12 shows an IRM plant could be located at the curren t Publ ic Works
s i te on Canteen Road, wi th a Dist r ic t Energy System connect ing wi th
Esquimal t 's core. The loop would be bur ied along munic ipal s t reets wi th
serv ice connect ions to bui ld ings tha t would be suppl ied wi th both heat ing
and cool ing. This was assessed for the Township in a 2013 study by Ker r
Wood Leidal which ident i f ied ample consumers for energy. Should the
project p roceed, we recommend th is be updated as part of an integrated
Net Zero s tudy for the core, to fur ther reduce GHGs and lower energy costs
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in Esquimal t .

Whi le other s i tes may ex is t and be feas ib le , the Publ ic Works Si te is wel l
located to dis t r ibute energy recovered f rom waste and is owned by the
Township . Th is s i te is prefer red and has been assumed for model l ing.

Si te & Traf f ic The Publ ic Works Yard (Figure 13) is a recommended choice for the plan t ,
located at the intersec t ion of Esquimal t and Canteen Roads. This is wel l
s i tuated to minimize the cost of supply ing recovered energy to Esquimal t 's
core,  us ing  a ≈1km energy loop,  o r  to  other  potent ia l  major  consumers .  

Phasing and the abi l i ty to expand the plan t have been considered and i t is
l ike ly that pro jected growth
can be accommodated. The
si te is cur rent ly used for
park ing, which would be
relocated wi th in the s i te i f
a l ternat ive park ing is
unavai lab le.

We do not expect any
not iceable or s igni f icant
change in t raf f ic caused by
the plant . We est imate up
to three trucks per day
would supply waste. These
are al ready c i rcu lat ing in
the communi ty so would not
generate new traf f ic , but instead of going to Har t land, would go to the
plant . There may be at most 3-5 addi t ional employee cars v is i t the s i te
dur ing the day. The tra f f ic impact is thus expec ted to be negl ig ib le and as
th is would reduce t raf f ic going to Hart land , t ruck ing costs would be
expected to be lower , as would GHG emiss ions .

F i g u r e 1 3 : P u b l i c W o r k s Y a r d

Conclus ion IRM technologies have recent ly been extens ively researched by CRD and
we have referenced assessments of over 90 MSW gasi f ie rs operat ing in
tota l , wi th the equivalent of over 1,000 years of use. MoE regulat ions
needing to be sat is f ied and our rev iew indicates the technology should
comply wi th the Minis t ry 's requi rements. Advanced gasi f icat ion addresses
the largest port ion of the waste streams and is less expensive and more
ef f ic ient , as wel l as being more compat ib le to recover ing energy in
Esquimal t , which has s i te l imi tat ions rest r ic t ing ef fect ive use of o ther
a l ternat ives. We conclude that a l though the Township di rected an
assessment based on gasi f icat ion, that Advanced Gasi f icat ion is the best
opt ion for Esquimal t 's needs, assumed to be located at the Publ ic Works
Yard wi th  a ≈1km Dis t r ic t  Energy System supply ing the core to  recapture  
and reuse green energy.
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3 .2 System & Approach

To ensure odours f rom waste are contro l led , the plant wi l l have a negat ive pressure feeds tock
process ing and storage centre, where garbage is unloaded behind c losed doors and ai r is
f i l tered to el iminate odours. Large recyc lable and inert mater ia ls wi l l be removed and
recyc led,  then the was te  wi l l  be  processed in  a  chipper/shredder,  b lended,  dr ied  to ≈20% 
moisture rat io , cooled and stored , ready for gas i f icat ion (Figure 14) .
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F i g u r e 1 4 : G a s i f i ca t i o n g e n e r a l p r o ce ss

Gasi f iers vary widely and in the IRM Technical Report p rov ided to the Township we ident i f ied
the Advanced RotoGasi f ier manufactured by TSI, Lynnwood, WA, as the prefer red technology,
due to i ts t rack record and robust feeds tock handl ing. Work ing wi th a speci f ic technology and
manufacturer improves cost ing and performance informat ion for the business case.

3 .3 Ana lys is

Pivota l uses a propr ie tary computer model to assess IRM projects , developed wi th input f rom
sector experts . The model combines both envi ronmental and f inanc ia l aspects to calculate
the fu l l net l i fe cyc le, us ing f inanc ia l and envi ronmental s tandards. The model is used to run
scenar ios, each of which has 105 cash f lows, p lus GHG projec t ions over 150 years ( to assess
GHG l i fe cyc le ) .

Because populat ion and waste growth is uncerta in, we assessed scenar ios wi th populat ion
growth of 0.3%, 1% and 1.7% per annum, compar ing the resul ts g iven ei ther (a ) just us ing the
waste col lected by the Township; or , (b) Combined Township and broader communi ty wastes .
Figure 15 shows the main scenar ios run, wi th the base models for each of these assuming a
publ ic ly-owned project .
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Scenario Growth (a) Township (b) Combined

1 Minimum 0.3%/yr ≈3,800 t ≈7,200 t

2 Moderate 1.0%/yr ≈4,700 t ≈9,000 t

3 High 1.7%/yr ≈5,900 t ≈11,300 t

F i g u r e 1 5 : S ce n a r i o su m m a r y

The method of procurement and del ivery is not yet determined, and because factors such as
r isk and inves tment can vary, we also ran in i t ia l pr ivate partnership es t imates for each of the
s ix scenar ios shown in F igure 15, fo r a tota l o f twelve scenar ios. The pr ivate sector models
have been prov ided separate ly but in summary, we ant ic ipate probable pr ivate sector in terest
only in the combined waste scenar io , subject to how the cont racts are st ructured .

Because growth ( in both populat ion and waste) i s not predic table , a " jus t - in- t ime" approach
was devised using mul t ip le smal ler gas i f ier uni ts so the plant can be expanded as and when
needed. This avoids incurr ing capi ta l cos t fo r a populat ion that might never happen, bu t a lso
avoids today 's taxpayers having to fund anyth ing that is not absolute ly necessary based on
what we know today.

Figure 16 summarizes the main indica tors for the "moderate" growth curve, for both the
"Township only" waste col lected, and the "Combined" was tes fo r the who le communi ty . The
combined waste scenar io, h ighl igh ted in green, i s recommended.

Township Combined

Scenario 2a 2b

Population growth % 1.0% 1.0%

Total capex $17.3m $21.3m

Annual O&M -$1.5m -$1.7m

Waste volume 4,670 t/yr 8,930 t/yr

Life cycle profit/loss $47m $226m

Simple payback ≈14yrs ≈6yrs

Taxpayer dividend/subsidy/yr, 1st 10 yr avg ≈$0/home ≈$360/home

Total mwt, life cycle 249,000 mWht 528,000 mWht

Total GJ, life cycle 897,900 GJ 1,901,700 GJ

Life cycle biochar, tonnes 17,100 t 36,300 t

Life cycle tCO2e redn/increase 101,185 tCO2e 223,139 tCO2e

Life cycle vehicles less/more 13,200 cars 29,100 cars

Life cycle sequestered carbon, tCO2e 50,330 tCO2e 106,594 tCO2e

Life cycle landfill diversion, tonnes 140,100 t 267,900 t

F i g u r e 1 6 : I R M a n a l y s i s su m m a r y

 Al though both 2a and 2b are v iable, 2a may only achieve breakeven or become viable as
i t approaches projected capaci ty and wi l l l ike ly requi re taxpayer suppor t up to that point
(≈18 years) ,  whereas  2b  is  ant ic ipated to  be v iab le f rom the s ta r t  o f  operat ions.   Note  
also that each mode l has external sav ings (e.g. meet ing corporate emiss ions targets ,
landf i l l d ivers ion benef i t s and other sav ings) , no t fu l ly accounted for in F igure 16.

 Both Township and combined waste opt ions have heat recovery and CO 2 e benef i ts , wi th
2b being much super ior over the 30 year pro ject ion per iod .
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 We est imate Opt ion 2b has the potent ia l to reduce the ent i re communi ty 's GHG emiss ions
by ≈12%, and reduce the 2030 target  by ≈30%.  The po tent ia l  for  carbon sequestra t ion,  at  
no extra cost , is important g iven al terna t ives and the Township 's dec larat ion of a Cl imate
Emergency. Few opt ions ex is t able to essent ia l l y extract carbon from the atmosphere by
≈3,600 tCO 2 e annual ly , at no cost .

 The major resources recovered are heat ing, cool ing, and biochar wi th pr imary revenues
from biochar, t ipp ing fees and energy sales. The most sensi t ive of these is biochar sales,
however most o f the revenues can be pre-cont racted and the value conf i rmed pr ior to
commit t ing to the projec t , to l imi t r isk .

 Landf i l l d ivers ion is achieved under al l op t ions and is desi rable given r is ing costs and
l imi ted capaci ty  at  Hart land Landf i l l .   IRM is  expected to d iver t  ≈9,020 tonnes per  year 
f rom the landf i l l – and i f adopted across the region, would extend the exis t ing landf i l l 's l i fe
to 2186 (166 years) .

 At bui ldout , a plan t address ing the combined Township and other communi ty wastes is
est imated to potent ia l ly  y ie ld a " rebate"  to  taxpayers in  the order o f  ≈$360/home.  Few 
other waste management opt ions ex is t wi th the potent ia l to y ie ld a rebate to taxpayers.

3.3.1 RISK

A basic r isk assessment and scenar io tes t ing was undertaken to ident i fy the main issues that
could af fec t a decis ion on whether to proceed fur ther .

Al l was te t reatment systems have technology r isk – the potent ia l fo r the systems to fa i l or
underperform. Usual ly these are handled by technology guarantees, and is t rue for the
gasi f ier , the manufacturer is wi l l ing to
guarantee the system and i ts des ign
performance at the y ie ld in the business case.
Steps to address th is are re lat ive ly s imple and
requi re laboratory and phys ical test ing of
actual sample wastes . A demonst rat ion test
wi th loca l was tes was successfu l ly under taken
in 2017, shown in Figure 17, prov ing the
system works wi th s imi la r wastes to those
found in Esquimal t .

Pro ject ion r isk – the l ike l ihood tha t populat ion
and waste grows to meet predic t ions – has
been managed by adopt ing a " just - in- t ime" phased system design and pr ic ing. Whi le th is
adds cost in the long term, i t reduces i t in i t ia l ly and means that pro ject ion r isk is reduced i f
not e l iminated.

Any project of th is scale involves cont ract and construct ion r isks. These are normal ly
handled through f ixed pr ice contract ing, bonding, war rant ies , guarantees and other
mechanisms. This r isk wi l l be moni tored through construct ion and procurement can be
structured to address and manage th is r isk .

F i g u r e 1 7 : D e m o n s t r a t i o n t e s t o f l o ca l w a s t e



Esq u im a l t I RM
Sum m ary & P ub l i c C on su l ta t i on

4 Nov em b er 2 02 0  Pa ge 1 7

Should the Township decide to pursue a combined waste stra tegy address ing al l o f the
communi ty ’s was tes, contracts wi l l need to be put in place wi th haule rs . We conf i rmed there
is interest in th is , thus reducing th is r isk and al though i t cannot be complete ly e l iminated
dur ing the 30 year plant l i fe , s t rategies ex is t to manage i t in the long term. This helps
mi t igate volume and contract r isk .

Revenues in the model have been relat ive ly conservat ive ly de termined, for example we have
exc luded the poss ib i l i ty of sel l ing electr ic i ty so BC Hydro revenue has been ignored. Aspects
such as t ipping fees and carbon credi ts have also not been aggress ive ly determined. The
model is more sensi t ive to biochar revenues so work was undertaken to conf i rm th is aspect ,
and a rate o f US$2,000/ tonne appl ied whereas re ta i l ra tes for b iochar are curren t ly sold for
US$5,000/ tonne. This is an i tem for ear ly r isk management, which can be achieved through
sample test ing and pre-contract ing, i .e . sa les would be conf i rmed and contract s igned so the
value is known, before commit t ing to proceeding wi th the project . Simi la r approaches would
be adopted for other revenues, where poss ib le. A more deta i led comment on th is i tem has
been prov ided but the system is not u l t imate ly re l iant on biochar revenues and can exceed
breakeven wi thout th is .

In terms of operat ional r isk , budgets have been assumed based on exper ience wi th o ther
p lants , and the systems themselves are not pressur ized, so do not requi re cert i f ied boi le r
engineer ing pro fess ionals . Tra in ing and shi f t s ta f f ing have been assumed wi th standard
al lowances for maintenance, so we do not curren t ly ident i fy th is r isk as especia l ly sensi t ive.

In conclus ion, whi le there are r isk concerns wi th th is system, the same is t rue wi th other
systems and the r isks are considered manageable, wi th most capable o f being mi t iga ted in
whole or part be fore f ina l commitment to const ruct . Feedstock suppl ies, construct ion and
technology perfo rmance, guarantees and revenue contrac ts can be managed before
proceeding and we have not ident i f ied r isks tha t cannot be managed or are suf f ic ient ly
s igni f icant to re ject proceeding at th is stage.
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4 What IRM Means For Residents

This summary is main ly intended to inform res idents and to aid wi th communi ty engagement,
so technical terms have been minimized, but a separate Technical Repor t has been prepared
wi th greater de ta i l and is avai lab le for those wi th an inte rest in the technical aspects . In that
context , the fo l lowing prov ides a simpl i f ied summary based on the recommended opt ion –
which addresses al l o f the wastes generated in the ent i re Township.

Perspective Comment

Homeowners Residents current ly separate k i tchen scraps and other wastes but th is is
expected to reduce to Blue Box i tems and a single combined garbage can.

The fac i l i ty has the potent ia l to l imi t homeowner costs , or may prov ide a
smal l tax rebate to res idents .

No addi t ional garbage trucks are expec ted to be needed. The garbage
trucks are al ready c i rcu lat ing wi th in the communi ty and we ant ic ipate up to
≈3 t rucks per  day wi l l  v i s i t  the s i te .  

Because the fac i l i ty is sealed, there wi l l be no odours. The gasi f ier has low
level noise f rom the chamber ro tat ion , below al lowable l imi ts and thus not
an issue.

Financia l The fac i l i ty  is  expected to cost  ≈$15m in i t ia l ly ,  expanding to  ≈$21m over  
t ime (±15%),  wi th eventual  opera t ing and maintenance costs  o f  ≈$1.7m 
annual ly .

There may be up to $226 mi l l ion net revenues, over the l i fe of the pro jec t .
This  is  equal  to  a  homeowner d iv idend (or  rebate)  of  ≈$360 per  home per  
year, po tent ia l ly wi th more beyond the f i rs t 30 years of operat ion.

Grant and funding programs are l ike ly to be avai lab le but have not been
assumed.

Homeowner costs can be reduced or e l iminated using outsource
contract ing , however th is is l ike ly to reduce potent ia l d iv idends and may
af fect resource recovery and GHG reduct ion. The maximum benef i ts are
l ike ly to be obta ined by the communi ty owning the project .

Envi ronmental  The p lant  is  expected to  d iver t  up to ≈9,000 tonnes of  waste annual ly  f rom 
Hart land Landf i l l . I f IRM is adopted across CRD, the cur rent landf i l l
capaci ty is est imated to be extendable to 2186 at no ext ra taxpayer cos t .
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Perspective Comment

GHGs are es t imated  to be reduced by up to ≈4,500 tCO 2e annual ly ,
equivalent  to  ≈12% of  the ent i re  communi ty ’s  carbon footpr in t .   This  is  
≈31% of  the 2030 communi ty  GHG reduct ion  target  and would  e l iminate the 
corporate carbon foo tpr in t .   The p lan t  is  an t ic ipa ted to remove ≈107,000 
tCO 2e f rom the atmosphere using biochar , which is usable as a ster i le so i l
supplement and seques ters carbon.

Resource
recovery

Recovered resources contr ibute to revenue generat ion and carbon
reduct ion .   The recommended opt ion is  ant ic ipated to recover ≈17,600 MWh 
of heat annual ly , which displaces using natura l gas and oi l . This can also
be used for cool ing, thus supplement ing or replac ing ai r condi t ion ing
systems.

The p lant  is  ant ic ipated to produce ≈1,210 tonnes of  b iochar,  usable as a  
foss i l - f ree s ter i le  so i l  supplement ,  which equates  to ≈3,550tCO 2 e GHG
reduct ion per annum.

As BC Hydro is not current ly purchasing c lean energy, e lect r ica l energy
generat ion has not been assumed. This can be added later i f feas ib le , as
the plant compl ies wi th c lean energy guidel ines.

Water and other resources could also be recovered. This has not in i t ia l l y
been assumed due to v iabi l i ty but can be added later i f feas ib le .

Technology The design assumes mul t ip le gas i f ie r uni ts opera t ing 24/7 /365, expandab le
to cope wi th increas ing waste volumes over t ime, as the communi ty grows.

The recommended plant locat ion is the Publ ic Works Yard, loca ted at the
junct ion of Esquimal t and Canteen Roads, which is owned by the Townsh ip.

Governance As proposed the fac i l i ty wi l l be owned and opera ted by the Township wi th
opt ions to outsource operat ions to a qual i f ied operator . Al ternat ive ly the
fac i l i ty can be f inanced and operated under a concess ion or s imi lar contract
where Esquimal t shares in the revenue potent ia l but r isk is reduced.

Unless taxpayers fund landf i l l expansion, Hart land Landf i l l is scheduled to
c lose between 2045 and 2048. Expansion would increase GHGs and
requi re both taxpayer investment and long term taxpayer support , and
would not cont r ibute to landf i l l d ivers ion or GHG reduct ion object ives . I t
would also conf l ic t wi th prov inc ia l and federal object ives, p rogrammes and
regulat ions.

The carbon diox ide reduct ion and sequestrat ion potent ia l is considered the
most s igni f ican t s ingle opportuni ty for the Township to achieve i ts 2030 and
2050 carbon reduct ion goals .

Intangib le
benef i ts

There is poten t ia l fo r in tangib le benef i ts that s t imulate economic
development , as shown by examples in Europe. This at t racts l ike-minded
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Perspective Comment

businesses, enhances educat ion, t ra in ing, eco-tour ism and investment .
Exper ience elsewhere is that res idents increase act ive par t ic ipat ion in
quant i f iab le c l imate change act ion , generat ing communi ty involvement and
pr ide.



Esq u im a l t I RM
Sum m ary & P ub l i c C on su l ta t i on

4 Nov em b er 2 02 0  Pa ge 2 1

5 Public Consultation

5 .1 Commun icat ion and Engagement Overv iew

The Township of Esquimal t co l laborated wi th Pivota l IRM Inc. who engaged Pra t t Consul t ing
to design and car ry out a process of communica t ion and publ ic engagement as an important
phase of th is IRM projec t . The in i t ia l p lan was to host an open house featur ing World Café
sty le part ic ipat ion s tat ions, a long wi th an onl ine survey but due to COVID-19, i t was decided
to use greater onl ine and other info rmat ion, a webinar, v ideo and survey , combined wi th other
communicat ion e f for ts .

Communicat ion act iv i t i es to info rm the publ ic about the projec t and the opportuni t ies to
part ic ipate inc luded the fo l lowing .

General
Informat ion

Project in format ion was prov ided on the Township ’s websi te, so that
res idents and business owners could become informed before complet ing
the onl ine survey, inc luded:

 The or ig inal p resenta t ion to Counci l on July 6, p lus Mayor and Counci l
comments af te r the presentat ion;

 A Project Overv iew (3 pages);

 Esquimal t IRM Frequent l y Asked Quest ions (8 pages);

 A Summary Repor t (24 pages);

 The fu l l Technical Repor t (90 pages).

Pr int media  A media re lease, genera t ing ar t ic les in The Lookout September 23, 2020
and in Black Press September 27

 Advert is ing in The Current , del ivered to homes and businesses
throughout Esquimal t , f rom September 29 to October 9

 Advert is ing in The Lookout , wi th 3 ,000 pr inted copies dis t r ibuted and a
dig i ta l copy posted to the Lookout websi te and shared via CFB socia l
media channels

Socia l Media  Regular posts on Facebook, Instagram, and Twi t ter by Esquimal t
communicat ions sta f f

 Facebook and Instagram ads, wi th 9 ,319 views and 218 l ink c l icks

 Twi t te r ads , wi th 1,830 v iews and 11 l ink c l icks

https://esquimalt.ca.legistar.com/LegislationDetail.aspx?ID=19553&GUID=356EB920-DB63-4BCB-A0EE-EC6BAAF69822
http://esquimalt.ca.granicus.com/MediaPlayer.php?view_id=1&clip_id=585&meta_id=70107
http://esquimalt.ca.granicus.com/MediaPlayer.php?view_id=1&clip_id=585&meta_id=70107
https://www.esquimalt.ca/sites/default/files/docs/municipal-services/engineering/irm-integrated-resource-management/Esquimalt_IRM_Overview.pdf
https://www.esquimalt.ca/sites/default/files/docs/municipal-services/engineering/irm-integrated-resource-management/IRM_FAQ-updated-20200929.pdf
https://www.esquimalt.ca/sites/default/files/docs/municipal-services/engineering/irm-integrated-resource-management/Esquimalt_IRM_Summary.pdf
https://www.esquimalt.ca/sites/default/files/docs/municipal-services/engineering/irm-integrated-resource-management/Esquimalt_IRM.Technical_Report.29Jun2020.pdf
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Campaigner
di rect emai l

 September 21 -184 emai ls opened and 28 l inks c l icked

 September 30 - 141 opened; 47 l inks c l icked

 October 9 - 138 opened; 40 l inks c l icked

Other
Communicat ion

 A 90-minute webinar on September 22, wi th 54 regis t rat ions; 36
part ic ipan ts in actual at tendance, and 105 subsequent YouTube views

 In format ion on the Township ’s homepage carousel , and a webpage wi th
729 unique views from September 27 – October 9

 An info rmat ional v ideo, wi th 146 YouTube views

 Addi t iona l communicat ion and outreach inc luded postcard dis t r ibu t ion
and booth at Esquimal t Farmers Market on September 17, 2020.

Publ ic communica t ion and engagement was di rected by Township staf f , i n col labora t ion wi th
Pivota l IRM and Prat t Consul t ing. Staf f received survey responses – to prov ide independence
and ensure conf ident ia l i t y – and prov ided the compi led resul ts to the team for repor t ing.

5 .2 Pub l ic Survey

A tota l of 266 people
part ic ipated in the onl ine
survey generated . Of these,
230 (86%) completed i t ,
contr ibut ing a tota l o f 639
comments.

Four quest ions were asked
wi th respondents inv i ted to
comment on each quest ion
and prov ide general
comments. Not a l l
respondents chose to
answer al l the quest ions
and not a l l chose to
comment on each quest ion
or prov ide a general
comment.

As Figure 18 i l lus t ra tes,
most survey respondents '
ind icated ages were mid- l i fe
or o lder adul ts , w i th the largest response from the 55-69 age range. Respondents indicated
they were 51% female, 44% male, and 5% other or "pre fer not to say" .

In tota l 878 comments were cont r ibuted, 73% of which arose f rom ques t ions wi th 27% being
general comments. Figure 19 shows the response rate f rom Esquimal t res idents was high at
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F i g u r e 1 9 : R e sp o n d e n t s ' r e s i d e n ce

https://www.youtube.com/watch?v=xEaPHU2b2M0
https://youtu.be/m1A1EE6MFUo
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86%, wi th 13% from elsewhere in the CRD and 1% outs ide the CRD. Approx imate ly 8%
indicated owning a business in Esquimal t .

Comments and responses were unat t r ibuted to ensure pr ivacy and neutra l i ty . A separate
report prov ided to staf f documents al l comments wi th those noted below being indicat ive of
the most  common observat ions.   A response rate of  ≈2% of  the popula t ion of  Esquimal t  
suggests the survey is l i ke ly to be reasonably indicat ive of the wider opin ions of res idents .

5.2.1 Q1: OVERALL SUPPORT

Responses : 266 Comments : 199

Choice Total %
1. Strongly in favour 176 66%
2. Somewhat in favour 51 19%
3. Neutral 18 7%
4. Somewhat opposed 8 3%
5. Strongly opposed 13 5%

Q1: What is your level of support for Esquimalt creating an
integrated resource management facility?

1. Strongly in favour 2. Somewhat in favour 3. Neutral

4. Somewhat opposed 5. Strongly opposed

85% support 8% against

F i g u r e 2 0 : S u r ve y - o ve r a l l su p p o r t

Asked "What is your level of support for Esquimal t creat ing an integrated resource
management fac i l i ty? " a large major i ty indicated support . Of 266 respondents, 66% were
strongly in favour, 19% were somewhat in favour, 7% indicated neut ra l i t y , and 8% indicated
somewhat  or  s t rongly  opposed.   Thus,  ≈85% were support ive and 8% against  the pro ject  
which is a high level of support .

In tota l 199 comments were cont r ibuted. Suppor t ive comments typical ly focused on cl imate
change, landf i l l d ivers ion, env i ronmental leadership, and the f inanc ia l bus iness case. For
example, one said: "This is win-win based on the informat ion presented . Lower GHG
emiss ions, addresses Hart land landf i l l rest r ic t ions, and poss ib ly even generates income."
Neutra l and opposed comments typica l ly focused on r isk and/or a l te rnat i ve resource
management s t rategies such as compost ing.
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5.2.2 Q2: PERCEPTION OF BENEFIT

Responses : 252 Comments : 146

Choice Total %

1. Very high benefit 99 39%
2. High benefit 97 38%
3. Some benefit 32 13%
4. Low benefit 15 6%
5. No benefit 9 4%

Q2: How much do you think IRM in the Township of
Esquimalt would be of benefit, to residents and/or to the

environment?

1. Very high benefit 2. High benefit 3. Some benefit

4. Low benefit 5. No benefit

78% high/very high benefit 10% low/no benefit

F i g u r e 2 1 : S u r ve y - p e r ce p t i o n o f b e n e f i t

Asked "How much do you th ink IRM in the Township of Esquimal t would be of benef i t , to
res idents and/or to the envi ronment? " 39% of the 252 respondents indicated very high
benef i t ; 38% high benef i t ; 13% some benef i t ; 6% low benef i t ; and 4% indicated no benef i t .
This  means ≈78% were pos i t ive to the benef i ts  wi th ≈10% scept ica l ,  which is  a h igh  level  of  
support .

In tota l 146 comments were cont r ibuted. L ike the commentary on overal l support , par t ic ipants
typica l ly ment ioned fac tors such as reduct ion of GHGs, generat ion of energy, and potent ia l
f inanc ia l benef i ts . One said, "Regardless of po tent ia l f inanc ia l benef i ts , the reduct ion of
landf i l l and using waste to heat the core is a great benef i t ." Some comments indicated
skept ic ism or concern about poss ib le tax impl icat ions.
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5.2.3 Q3: CONCERNS

Responses : 249 Comments : 147

Choice Total %
1. Not at all concerned 90 36.1%
2. Slightly concerned 74 29.7%
3. Somewhat concerned 54 21.7%
4. Highly concerned 15 6.0%
5. Extremely concerned 16 6.4%

Q3: What is your level of concern about this Township of
Esquimalt IRM initiative?

1. Not at all concerned 2. Slightly concerned 3. Somewhat concerned

4. Highly concerned 5. Extremely concerned

66% low/no concern 12% high/extreme concern

F i g u r e 2 2 : S u r ve y - co n ce r n s

Regarding the level o f concern about the in i t ia t i ve, 36% cl icked "not at a l l " , 30% indicated
s l ight ly , 22% indicated somewhat , 6% indicated highly , and another 6% indicated ext remely
concerned.   This  means ≈66% had low or  no concerns,  wi th ≈12% wi th h igh or  ex t reme 
concerns, i .e . over f ive t imes the respondents had low concerns compared to those wi th
substant ia l concerns. This indicates support , bu t wi th concerns, which is common for
pro jects o f th is type.

A tota l of 147 comments were cont r ibuted , wi th most being support ive but others not ing
capi ta l costs , technological uncerta inty , and poss ib i l i t ies fo r mismanagement. For example,
one par t ic ipant wrote: "Strong benef i ts , few downsides, r isks can be managed wi th pr ivate
sector shoulder ing the r isk . " Another commented that : "Major pro ject wi l l be cost ly , eas i ly
mismanaged, new technology may not prov ide posi t ive returns. " Some expressed concern
about neighbourhood impact and others indicated a need for more informat ion.

The comments prov ide a focus for addi t ional work to mi t iga te concerns, in format ion and
engagement . Comments pointed more towards a need to manage, g iven overspend
exper ienced wi th other local pro jects , but wi th few comments point ing towards outr ight
object ion based on r isk.
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5.2.4 Q4: FACILITY LOCATION

Responses : 248 Comments : 147

Choice Total %

1. No, not this site 16 6%
2. Not sure 58 23%
3. Yes, support site 174 70%

Q4: Do you agree with locating the IRM facility on the
yard/garden and parking portions of the Public Works Yard

located on Canteen Road?

Yes, support site Not sure No, not this site

70% support site 6% against

F i g u r e 2 3 : S u r ve y - f a c i l i t y l o ca t i o n

This quest ion asked whether respondents fe l t the Publ ic Works Yard is an acceptable locat ion
for  a p lant .   As shown in  Figure  23,  ≈70% of  the 248 survey part ic ipants  ind icated they agree 
wi th the locat ion,  wi th  ≈23% indicated being  unsure and ≈6% indicat ing d isagreement .   This  
means there is a s trong level of support for us ing the Publ ic Works s i te .

A tota l of 147 comments were cont r ibuted , wi th a main tone that the centra l , non- res ident ia l
locat ion is agreeable. For example, one part ic ipant s tated: " I t makes log is t ic sense. Close to
where the energy i t produces wi l l be used." Some posed quest ions to be addressed – and/or
indicated a need for more informat ion. For example, one wrote: "not enough projec t deta i ls
presented to assess sound, odour and any assoc iated emiss ions. "

5.2.5 OTHER FEEDBACK

The f inal quest ion was whether respondents had "any other feedback, concerns or ideas you
would l ike to share about the Township 's considerat ion o f IRM? " Responses ref lected a
simi lar mix to other ques t ions, wi th a number indicat ing enthus iast ic support . The major i ty o f
comments were posi t ive and support ive, such as:

 Keep up the good work!

 The Township should move forward wi th i t ! !

 Let ’s move on th is oppor tuni ty .

 I would l ike to commend Counci l for thei r research and prepara t ion work on th is pro ject ,
and for thei r s incere concern for waste management.

Some rei tera ted caut ion or a need for more info rmat ion, for example:

 Ensure that the revenue stream generat ion est imates are legi t imate and factor in t rue
l i fecyc le costs fo r the fac i l i ty .
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 More publ ic engagement and educat ion is needed.

 More work on business case and f inancia l impac ts needed, wi th taxpayers vot ing on i t .

 Would l ike to know how this wi l l impact proper ty taxes and ut i l i ty /waste b i l ls .

5 .3 Pub l ic Consu ltat ion Conclus ions

The communicat ion and engagement ef fo r t was r igorous desp i te the cons tra ints o f COVID-19.
The combined use of news media, soc ia l media, other onl ine communicat ion, wi th an emai l
campaign, prov ided mul t ip le opportuni t ies for Esquimal t res idents and business owners to
become aware of the in i t ia t ive and the opportuni ty to par t ic ipate . The wide range of repor t
formats made avai lab le on the web si te, ranging from br ief and access ib le to deta i led and
technical , c reated transparent access to pro ject in format ion.

The webinar prov ided an interact ive fo rmat in wh ich part ic ipants could engage di rec t ly wi th
the consul tant team. The recorded vers ion of the webinar, a long wi th the backgrounder v ideo
and FAQ sheet , prov ided addi t ional opportuni t ies to become informed and engaged.

This communicat ion act i v i ty contr ibuted to a high volume of survey part i c ipat ion. The mix of
part ic ipan ts was reasonably diverse, wi th higher part ic ipa t ion by older adul ts and females.
Thanks in part to geographical ly targeted communicat ion, jus t 14% of respondents indicated
res id ing outs ide Esquimal t . The survey thus st rongly represents Esquimal t res idents ' v iews .

Overal l , the survey resul ts suggest that a large major i ty of res idents and business owners are
in favour of th is IRM pro ject proceeding.

Survey comments most ly contr ibu ted posi t ive ly , whether support ive or o therwise .
Suggest ions covered fur ther research , analys is of cost and revenue project ions, r isk
management and communi ty engagement. These wi l l in form next s teps should the decis ion
be taken to proceed.

In summary the t ransparent access and var ied communicat ions, wide exposure and good level
of both response and interest , led to a high level engagement. Combined wi th the c lear
major i ty of responses received favour ing the pro ject across al l quest ions , leads us to
conclude tha t Esquimal t res idents support proceeding wi th the proposed in i t ia t ive.
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6 Next Steps

Should Counci l dec ide to proceed, we recommend the next s teps focus on tasks tha t reduce
the main r isks. This wi l l he lp conf i rm viabi l i ty and cost , bu t a lso help def ine procurement
opt ions, for Counci l to take informed decis ions . We recommend undertak ing de-r isk ing tasks
concurren t ly , because many tasks are inte r- re lated and do ing so wi l l both reduce costs and
improve value . Suggested steps inc lude:

1. A common government pract ice is to establ ish an Advisory Commit tee or Project Panel
to help wi th advice and overs ight , mi t igate r isks and safeguard pro ject , taxpayer and
communi ty values. This would consider opt ions , costs , benef i ts , impl icat ions, key
mi lestones and success metr ics , cons is tent wi th establ ish ing a Project Charter ;

2. Secure feedstock supply through Let ters o f Inten t wi th was te haulers to supply the
fac i l i ty . Conf i rming th is supply is a key requi rement ;

3. Under take in i t ia l laboratory and physical test ing of the waste mixture and var iants , to
conf i rm sui tabi l i ty . This is requi red to open the potent ia l for the manufacturer to
prov ide a Let te r of Inten t wi th guarantee of perfo rmance;

4. Def ine outpu t products and conf i rm revenues from the gasi f ier and poten t ia l users.
Under take a DES assessment and formal GHG assessment , s ign Let te rs o f Inten t wi th
energy and GHG credi t consumers and conf i rm biochar sales;

5. Conf i rm the IRM approach meets MoE’s requi rements and has the Minis t ry ’s support
as wel l as conf i rm the regulatory approval and permi t process;

6. Amend the Sol id Waste Management Plan to inc lude IRM in Esquimal t . Conf i rm how
the Township wi l l cont inue to supports CRD's landf i l l and recyc l ing;

7. Conf i rm zoning requi rements and development approval p rocess;

8. Compi le a Deta i led Feas ib i l i ty Assessment to inc lude an updated f inanc ia l assessment
and business case, and to prov ide Development and Implementat ion Plan opt ions;

9. Under take prel iminary engagement wi th poss ib le operators to assess interest in
concess ion or other models , ident i fy opportuni t ies and impediments.

10. Publ ic comments indicate a need for cont inued engagement once the more deta i led
informat ion is avai lab le.
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Appendix 1: Team & Limit ing Condit ions

S TUDY TEAM & ACKNOWLEDGEMENTS

This report was prepared by Graeme Bethel l , M.Sc. , QEP, a pol lu t ion prevent ion, ut i l i ty
management and gasi f icat ion specia l is t ; Chr is Corps, B.Sc. , a Land Economist specia l is ing in
complex business cases , feas ib i l i ty and viabi l i ty assessments for susta inable land
development and energy pro jects ; and James Prat t , RPP, a publ ic consu l tat ion specia l is t ;
wi th technical ass is tance from Michael Wol inetz , a greenhouse gas quant i ta t ive and
assessment specia l is t ; and Albert Bicol , P. Eng. , an inte rnat ional energy systems and
susta inable energy master p lanning and development specia l is t . In format ion on gasi f icat ion
y ie ld, per formance, test ing and pr ic ing was kindly prov ided by Dr. Mat t Summers, P.Eng, of
West Bio fuels Inc. in Cal i forn ia and by staf f a t TSI Inc. , of Washing ton State, inc luding VP
Andrew Johnson and Matt Hof fman P.Eng. Thei r contr ibu t ions are gratefu l ly acknowledged.

The authors acknowledge that the Township of Esquimal t ex is ts on unceded Lekwungen
lands, home of the peoples now known as the Esquimal t and Songhees Nat ions.

We are gratefu l to the Township of Esquimal t for prov id ing informat ion for the repor t and
guidance on opt ions , and waste haulers act ive in the region for assess ing wastes in
Esquimal t and informat ion on di f feren t waste types. Last ly we are gratefu l fo r k ind ass is tance
of system manufacturers and prov iders for thei r help assess ing how to opt imize systems and
in pr ic ing opt ions.

ASSUMPT IONS & L IM I T ING COND I T IONS

The info rmat ion in th is document was compi led for the purpose of prov id ing a prel iminary
assessment of the poten t ia l for implement ing IRM of waste st reams generated in the
Township of Esquimal t us ing gasi f icat ion. The authors have prepared th is document a t the
request o f the Township, sole ly for th is purpose.

Informat ion in th is repor t f rom which conclus ions have been der ived has been prov ided by the
Township and th i rd part ies. Whi le reasonable sk i l l , care and di l igence have been exerc ised
to assess the info rmat ion acqui red dur ing the preparat ion of th is report , no guarantees or
warrant ies are made concerning the accuracy or completeness of th is in format ion, a l though
the info rmat ion prov ided by others is represented to be accurate by the suppl iers . This
document , the informat ion i t conta ins, and the basis on which i t re l ies and facto rs associated
wi th implementat ion of resource recovery f rom gasi f icat ion are subject to changes which are
beyond the contro l of the authors.
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IRM requi res an inter-d isc ip l inary approach. As a resul t , components of the document were
prepared by profess iona ls in one f ie ld who are not qual i f i ed in the other f ie lds of s tudy.
Whi le di l igence has been appl ied to the assessment , the scope of th is report d id not a l low for
fu l l in te r-d isc ip l inary cross-ver i f icat ion of a l l components.

This report inc ludes screening- level est imates which should not be re l ied upon for des ign or
other purposes wi thout ver i f icat ion , fo r example through deta i led feas ib i l i ty s tudies and
especia l ly as recommended by the authors. The authors do not accept responsib i l i ty fo r the
use of th is report for any purpose other than tha t s tated above and do not accept
responsib i l i ty to any th i rd party for the use, in whole or in par t , o f the contents of th is
document . This repor t i s in tended to prov ide a prel iminary assessment to meet the purposes
of th is study and cannot be appl ied to o ther jur isd ic t ions or appl icat ions wi thout convers ion,
analys is and conf i rmat ion wi th the authors. Any use by any ent i ty or c l ient , consul tants , sub-
consul tants or any th i rd party , o r any re l iance on or decis ions based on th is document , are
the responsib i l i ty o f the user or th i rd par ty .

Part ies seeking to re ly on th is report should not do so wi thout f i rs t sat is fy ing themselves to
the accuracy and ex tent of the contents , wh ich have been prepared for the speci f ic purposes
of the c l ient .


