Review of WREZ's analysis of renewable energy resotes in British Columbia,
and the results shown on th®raft Preliminary Qualified Resource Areas Map

We represent five environmental organizations iti€r Columbia (B.C.) monitoring the
Western Renewable Energy Zone (WREZ) Initiativéhef Western Governors’
Association (WGA).

This submission provides our comments on the Bo@tign of the “Draft Preliminary
QRA Map” (Draft QRA Map) issued by the WREZ Zonedification and Technical
Analysis (ZITA) Task Group and the methodology tvant into creating the mdpiVe
appreciate this opportunity to provide input irtte WREZ process.

Support for the development of low-impact renewablenergy

Climate change is rapidly eclipsing every otheriemmental issue and will result in
major impacts on biodiversity, the economy andetgciHumanity’s efforts need to be
focused both on reducing GHG emissions and readiiméandscape for climate-induced
adaptations.

Our organizations stress that increased energyeceatson and efficiency are the lowest-
impact and lowest-cost means of meeting increaserhg demands, and must be our
first priority.

However, we also recognize that for all of the éaggiins that can be achieved through
the maximization of energy efficiency and conseoraefforts, there will be a need for
more clean/renewable energy generation. Thereéed to replace existing fossil fuel
electricity generation throughout the Western lkewenection as quickly as we can
manage to sources that do not emit greenhouse fagesre to avoid a truly dangerous
level of climate change, and prevent catastrophpgaicts on our environment, society
and economy. We also foresee that a general stéfy #om conventional oil and gas
coupled with more demand for electricity from grduand plug in hybrid vehicles will
drive increased demand for renewable energy.

The need for effective resource planning in BritistColumbia:

We are very concerned about the manner in whiclléwelopment of new renewable
energy generation has been occurring in recensyeiéinin B.C.

Key among our concerns is that the developmenewf mower generation in B.C. has
proceeded in the absence of a strategic assesarnerd these new power generation
facilities (e.g. run of river and/or small hydrapts built by independent power
producers (IPPs) should, and should not, be locdted has led to concerns that:

» |PPs are being proposed for sites that are cleatappropriate; and that

1 While we do not discuss the need for a robustrenmental lands screen in this submission, ouritimral
is also actively engaged with the B.C. represergaif the WREZ Environment and Lands Task Group
with regard to this part of the WREZ analysis.
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* The cumulative environmental impact of multiple $9R a geographic area has not
been sufficiently considered.

The development of new power generation in B.Cda¢e be managed through a
rigorous, science-based and publicly-transpareategjic assessment of where new
power generation plants should - and should netlebated. The process should uphold
the precautionary principle, involve all interesstdkeholders, and respect aboriginal
rights and title. Power developments must be inrterests of the people of B.C., and
minimize public risk.

In sum, B.C. needs to maximize the potential ofgyneavings though efficiency and
conservation, but we also need to ensure that thene effective policy and regulatory
framework in place that ensure renewable enerdgveloped in a way that avoids or
minimizes impacts on biodiversity. We need to mazenwenewable energy opportunities
while protecting intact ecosystems and other ingodrbiodiversity values. A crucial
prerequisite to conduct a strategic assessmehtsohature is to conduct a broadly-
scoped and unbiased assessment of the total @dtehtenewable energy resources
within British Columbia — a transparent and creglipfocess where stakeholders could
have confidence in the results of the assessmeoégs.

Support for the stated goals and methodology of th&/REZ Initiative

We stress that the WREZ Initiative itself is ndwdficient substitute for a rigorous,
comprehensive, transparent and strategic assessimant energy resources within B.C.
at regional and provincial scales. However, itugently the only strategic management
process relevant to the development of new powggegts in B.C. that allows for any
public input.

In light of the above, we are supportive of theéestagoal of the WREZ Initiative to:

“generate reliable information for use by decismakers that supports the cost-
effective and environmentally sensitive developnedra specified amount of
renewable energy in certain identified renewabkrgynzones as well as the
conceptgal transmission plans needed to deliveraihewable energy to load
centers.

We believe that in conjunction with the sectiomgiry that the British Columbia
Utilities Commission has been mandated to undeitaR809, the outcomes of Phase 1
of the WREZ initiative has considerable potentiahtidress B.C.’s existing gap in
effective energy governance.

We are also strongly supportive of the mission methodology set out in tH&estern
Renewable Energy Zones Committee ChgMéREZ Charterand theWREZ Zone
Identification and Technical Analysis Task Grouprkytan (ZITA Workplan)We

2(2008) Western Governors’ Associatialiestern Renewable Energy Zones Charter.
http://www.westgov.org/wga/initiatives/wrez/wrezester. pdf
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believe that these documents, and others, setrmaliust and effective framework to
identify and assess potential low-impact renewahkrgy resource areas within B.C. and
the other participating WREZ jurisdictions.

In particular, we note that:

» the Mission of th&VREZ Chartestates: “Included will be identification of
develogable resources that are not suited for ggtjom into Renewable Energy
Zones.

* The “Committee and Work Group Consensus and Caiddlom Obligations” in
theWREZ Chartestate that:

“All Committees and Work Groups in the WREZ effaitl be informed and
guided by the Enlibra Principles adopted by the Waluding the following:”

“4) Science For Facts, Process for Priorities -ab&je Subjective Choices
from Objective Data Gathering”; and

“7) Recognition of Benefits and Costs - Make SuleDcisions Affecting
Infrastructure, Development and Environment aréyHaformed.”s

* TheZITA Workplarstates

* “At every step, document the development of theeda and assumptions.
Make information available for public review andmment.”
» “Develop an informational tool that can be enhanaed adjusted over time.”

Finally, it is our understanding that the prepamaif the Draft QRA Map is to have been
done in the manner set out in WRREZ Workplannamely to:

“identify all commercial renewable resource potahitivithin each jurisdiction] in
the Western Interconnection, and aggregate thepogéshtial” into Qualified
Resource areas”

We refer to the above statements collectively asWMREZ Methodology”. We contrast
this with the “WREZ Analysis” that was actually dad out, as evidenced by the B.C.
portion of the Draft QRA Map, ZITA teleconferencenotes, and information from B.C.
representatives in the WREZ Initiative.

General assessment of the WREZ analysis as carriedt to date, and the Draft
QRA Map

® Ibid.
* Ibid.
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Despite the strengths of the WREharter, WREZ and ZITA work plans and analysis
noted abovewe were dismayed by the assessment of renewahigyer@sources within
B.C. as depicted in the Draft QRA Map.

Upon investigation of the process used to genéhatse results, wieelieve that the
WREZ Analysis of B.C.’s renewable energy resoukgas not performed in a manner
compatible with the WREZ Methodology, that the tesshown are not credible, and
that the work done to date undermines the goalseo¥WVREZ initiative as a result.

In particular, we suggest that within B.C.:

a) The sources of datasets on renewable energy resources potential have not been
sufficiently transparent;

b) Theanalysis of these datasetsis not compatible with the stated WREZ
Methodology, and differs from that used in other WREZ jurisdictions;

¢) Theresulting renewable energy resources shown on the Draft QRA Map are
underrepresented relative to other jurisdictions; and

d) Therenewable energy resources that are displayed are strongly biased towards
already-proposed energy developments.

We also call on WREZ to re-consider including biomass resourcesin B.C. asa
sustainable energy resource capable of helping to definean REZ.

We will detail these concerns as they relate tad¢iseurces being assessed.

Concerns re: wind energy resources in B.C.

We believe that both the analysis of the wind epeegource in B.C. and its depiction on
theDraft QRA Mapare fundamentally flawed, and need to be redohe.\WWREZ

Analysis actually performed is not compatible witle WREZ Methodology set out in
the WREZ Workplan

The analysis of B.C.’s wind energy resource wagstaslely on a 2008 B.C. Hydro
study which involved intensive wind speed modelfidjve discrete regions of the
province covering approximately two-thirds of tiéal area of the provinceWe note
that this study appears to have been made pulsliaifable only as of Wednesday,
February 24, 2009, hampering independent reviethneo¥WREZ Analysis and violating
the spirit of theZITA Workplan’scommitment to transparency.

° (2009)Draft BC Hydro Wind Data StudyPrepared for B.C. Hydro by DNV Global Energy Cepits Inc.
http://www.bchydro.com/planning_regulatory/energchnologies/wind_energy/wind_data_study.html
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Exclusive reliance on the 2008 B.C. Hydro study msethat there has been no
assessment of the wind resource in one-third of B.&h area comparable in size to the
entire state of Wyoming — despite the existencgeweral publicly-available wind energy
modeling datasets covering the entire provihce.

The reason given by the WREZ process for the ekdusse of the 2008 B.C. Hydro
study data is that it provides a more accuratesassent of the wind resource within the
area covered by the study than the province-wide awailable through a BC Hydro
wind modeling effort in 2000, or the wind modellidgta presented in the Canadian
Wind Energy Atlas of 2003.

We believe efforts should have been made to incatpdhe existing, albeit lower-
quality, data for the remaining areas of the progim order that a high level assessment
of wind resources throughout the whole of B.C. ddwve been achieved. Failure to do
so effectively writes off the wind energy potenfiad entire regions of the province,
including areas like the Stikine which are expedtedave enormous wind energy
potential.

Beyond this, we are especially concerned by theneraim which the data generated by
the 2008 B.C. Hydro study was used in the WREZ ysial Rather than using the wind
data generated for the total area modelled, wenésamed that the WREZ Analysis
considered only data for the specific areas alreedler investigation for wind power
development - a tiny fraction of the total area eltatl. There are serious concerns with
this approach:

1) Wind resource areas have not been identified bynmefa uniform and unbiased
assessment of the actual wind resource. Instead, msources have been defined on
the basis of assessments by independent powerqasd(iPP) that they would be
able to generate cost-competitive electricity asthlocations given the existing
configuration of the transmission grid. Use of thpproach prevents the application
of a standardized WREZ wind energy threshold tatifiewind resources in B.C. in
a manner comparable to US jurisdictions. We naettie WREZ process also
recognizes the importance of prioritizing low-cesergy resources, but rightly does
SO at a later point in Phase 1 of the process.-Goapetitiveness should be evaluated
only after all potential QRAs have been defined, refore the wind resources have
even been identified.

2) By considering only those areas where investigatsa permits have already been
granted the 2008 B.C. Hydro study also looked easarmmediately adjacent to
investigative permit areas, where the wind resowa® thought to be adequate], the
WREZ Analysis of the resources effectively writdéstbe wind energy potential for

® These datasets are:

1) (2003) Natural Resources Canada, Canadian Wieddy Atlas.
http://www.windatlas.ca/en/index.php

2) (2000) B.C. Hydro. British Columbia Predict3ednd/Speed Map.
http://www.bchydro.com/planning_regulatory/energgchnologies/wind_energy/wind_mapping.html
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all regions of the province not currently undemaetonsideration by project
developers. Because there is no mechanism to addgional land areas into
consideration at a later stage of the process,eleve the initial stage of the WREZ
process must err on the side of inclusion (on dseurce side), and err on the side of
exclusion when excluding ecologically sensitivedanThis approach will capture the
maximum number of resource possibilities while agatg the maximum number of
areas with high ecological land values.

3) This shrunken and distorted picture of the windrgneesource in B.C. is also
profoundly skewed by the location of the existirgnsmission grid, since most areas
under consideration by IPPs are located in relptiei®se proximity to the current
grid.

4) The presentation of the WREZ Analysis results @a@RA map also creates the
impression that all viable wind energy areas ingievince have already been
identified — and been claimed by firms already\ectn the field. The effect is to
create a false impression of a relatively scarcelvenergy resource in B.C., one
which can only be accessed by purchasing developrigtns from an existing IPP.

In summary, a large proportion of the viable wiedaurce within B.C. was never
considered for inclusion within QRAs (and thus thypd on the Draft QRA Map). As a
result, the B.C. wind resources displayed on theftmPRA Map greatly under-represent
the amount and distribution of wind resources inmBlative to other jurisdictions. The
B.C. wind energy resources that are displayedtamegy biased towards already-
proposed energy developments. The WREZ Analysisaligtdone was therefore
fundamentally different from, and incompatible withe WREZ Methodology, and
threatens to undermine the integrity of the oveAdREZ Initiative.

We suggest a straight-forward set of actions toestdthe problems with the analysis and
depiction of the wind resource within B.C.

1) Use the wind modeling data produced by the 2008 By@ro wind study, which
covers 2/3 of the province covered by this exerdi$en use CanWEA or Canadian
Wind Atlas data for the remaining portion of theyince, as the best available
information for this area.

2) Apply the same methodology as was used in the Bf8ssto analyze the B.C. wind
resource. In doing so we fully expect that a lgggecentage of the high wind speed
areas in B.C. would be removed from consideratiecabse they are undevelopable
mountaintops or wetlands. Many other areas wolkytibe too small or marginal to
help define a QRA. Finally, we fully expect thatmgehigh quality wind resource

" A particularly striking example of this is the gla tidy rectangle of offshore wind potential shosmthe
Draft QRA map, which corresponds to the investigapermit area for the Nai Kun Project. In fact, al
wind models agree that the entire offshore regioetching form the base of the Alaskan Panhandle to
northern Vancouver Island is a nearly-uniform exiedy high quality wind energy resource area. —talto
area many hundreds of times larger than the NailKase.
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areas would fall within land areas that need teXagluded from consideration
because of their legally protected status and/ocalree of their ecological value.

However, even with these exclusions noted abovegre@eonfident that the total amount
of high-energy low-impact lands suitable for winteegy development identified by
means of a process compliant with the WREZ Methaglplwill far exceed the amount
shown on the current draft QRA map.

Concerns re: hydroelectric energy resources in B.C.

We believe that both the WREZ Analysis of the hydleatric energy resource in B.C.
and its depiction on the Draft QRA Map are fundatakynflawed, and need to be
redone. The WREZ Analysis actually performed isgarhpatible with the methodology
set out in th&VREZ Workplan

We agree with the B.C. representatives to the WRHiative that hydro resources
should be included within the WREZ Analysis for B.€ince the geography and climate
of B.C. provides many potential locations for deypshent, and of sufficient density and
magnitude to potentially define, or substantiakfide, a REZ of 1500 MW or more of
installed capacity. Indeed, because of the locarenmental impacts that can result
when hydro projects are poorly sited, we believs farticularly important that new
hydro development be contained within pre-deterchiREZs of demonstrated high
energy potential and low environmental impact.

As with the wind energy analysis discussed aboweam dismayed by the extremely
selective use of data when analyzing the potefardtydroelectric energy in B.C. We
were led to understand that the WREZ Analysis @.B.potential for small hydro was
based on the findings of a 2007 Kerr Wood LeidaMIK study commissioned by the
B.C. Transmission Corporation (BCTC). Although theport is not publicly available,
we were provided with a printout of the KWL smayidno resources map by the B.C.
representative to the ZITA committee. This map shaviuge number of potential small
to medium-sized hydro sites throughout virtuallyrabuntainous areas of the province.

However, the depiction of hydro resources on thaftPRA Map is not consistent with
the total small hydro resources identified by tB@2 KWL study. Instead, of a showing
a large number of resources around the provineeDtaft QRA Map shows only a very
limited and highly-skewed selection of potentiatihty sites.

The resources shown on the Draft QRA Map appeeoigist of B.C. Hydro’s proposed
large hydro projects at Site C, along with projeéotadd additional turbines at the Mica
Dam and the Revelstoke Dam, and a single, unideatifydro project of unknown size

in the Mt. Currie — Lillooet region. Most remarkgpbhowever, there is a dense clustering
of 40 or 50 potential hydro resources situatedhenviestern side of the Coast Mountains,
between Squamish and the headwaters of Knight [fletre appears to be a good
correlation between this cluster and the partichiairo projects proposed by the Plutonic
Power Corporation.
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We believe the best explanation for the peculidgtepa of hydro resources in B.C. shown
on the Draft QRA Map is found in the ZITA Task Gpdsiminutes for the meeting held
August 15, 2008 where “Canadian Exceptions” forendiscussed. The minutes state that
“B.C. is conducting a study under their transmisgpolicy to identify clusters and zones
for renewable energy, a process similar to WREHA #hat the “B.C. Transmission
Corporation will provide their data on developimgriemental resource areas to NREL.”

We want to stress that the work done by BCTC utttr Transmission Expansion
Policy (TEP) in the summer of 2008 bears littleerablance to the WREZ Methodology.
Under the 2008 TEP process, all IPPs in B.C. warigad to submit any projects they
wished to have considered for inclusion in an epéctuster” with a shared transmission
line. This request garnered an uneven responsel®?&s and of the ten potential
clusters originally identified, only two were seied by BCTC for further study. We
assume that the cluster of hydro sites shown oDt QRA Map constitutes at least
one of the clusters defined by BCTC.

In reviewing BCTC’s own methodology for this trarission planning work, it is crucial
to note that the renewable energy potential of Bi&s never assessed. Instead, as with
the wind assessment methodology reviewed aboveniplg focused on existing IPP
proposals, resulting a drastic understatementeofdtal renewable energy resource, and
skewed the identification of resource areas. Evestrof the potential hydro resources
identified at the front end of the BCTC processehast been identified on the Draft
QRA Map.

As with the wind resource assessment noted ablog@VREZ Analysis of B.C.’s
potential for small hydro has been flawed by tHe®#&e use of an already-restricted
dataset, even though data covering the entire pcevs available. As a result a large
proportion of the viable hydroelectric resourcehwitB.C. does not appear to have ever
been considered by the WREZ Analysis; nor is infatron on B.C.’s hydro resource
displayed on the Draft QRA Map. The few B.C. hydeeources that are displayed are
strongly biased towards already-proposed energgldpments. As such, the WREZ
Analysis actually done is different from and fundarally incompatible with the WREZ
Methodology and undermines the integrity of therallexercise.

We suggest the following actions be taken:

1) Use the findings of the KWL study as the basisdentifying QRAs, in
particular applying an analogous methodology td tised to determine the cost
of linking numerous small-scale solar, geothernmal @wind resources into a bulk
transmission line.

2) In doing so we fully expect that a large numbethef potential small hydro sites
identified in the KWL study would be removed fromnsideration because of
cost concerns. In addition, we would fully expdattmany high quality hydro
resource sites would fall within land areas thatch® be excluded from
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consideration because of their legally protectatustand/or because of their
ecological value, including their value as fishere riparian habitat.

3) Even with these exclusions, however, we are confitteat the total amount of
high-energy low-impact lands suitable for hydrorgyedevelopment identified
by means of this process will far exceed the amshbawn on the current Draft
QRA Map.

Concerns re: Geothermal Resources in B.C.:

We believe that the analysis of the geothermalgniegsources in B.C. is not based on
the best information available, and should be redon

In general, what is striking on the Draft QRA Maghiow much of the known hot
geothermal resource in B.C. is not included, and foestionable some of the few points
that do make it on the map are:

Our understanding is that the B.C. representatvéise WREZ Initiative submitted a
digitized version of a geothermal resources maparel in the early 2000s (based on
information collected in the 1980s), which likelgrstitutes the best publicly available
information on this resource. However, the resgltiepiction of the B.C. geothermal
resources bears little resemblance to the infoonagent. In several instances the few
mapped geothermal resources shown fall outsideykaown areas of geothermal
potential.

The reason for this disconnect may be that the §eGthermal resource assessment has
actually been based on the findings of the CalitoRenewable Energy Transmission
Initiative (RET]I) process. According to the minutdghe ZITA meeting on August 1,
2008"Canada and Northern Mexico are not considered pajbntial,” and “the group

will use ... the CA RETI process as an exampldhHerWREZ process in determine|[sic]
geothermal resource zonés.”

Based on our communications with the Presidertt@Qanadian Geothermal Energy
Association (CanGEA), we understand that the REIdyspresented an extremely low
estimate of B.C.’s geothermal energy potential. &dwer, it is clear that CanGEA has
not been contacted directly for their informatianwell-quantified conventional (i.e.
non-EGS) geothermal resources, since they wereiofdgmed about the existence of
WREZ during our conversation with them in late Feloy, 2009.

Despite the limited amount of publicly assessabla @n B.C. geothermal resources,
CanGEA estimates B.C.’s total potential for geattedrenergy at 3,000 to 6,000 MW.
We also note that B.C. Hydro’s 2002 Green Energghystdentified six specific

conventional geothermal energy sites in B.C. witbtal potential of 670 to 1070 MW.

82008. WREZ Initiative. Zone Identification and Tedical Analysis (ZITA) Working Group; August 1,
2008 Call Summary — Geothermal. http://www.westgoywga/initiatives/wrez/zita/calls/8-1-08sum.pdf
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We strongly recommend that the geothermal anafgsiB.C. be redone on the basis of
input from CanGEA, particularly since several of tiesources mapped appear to be in
error, and the total resource assessment has béed into question by Canadian experts
on geothermal resources. We further suggest tegtdtential resources identified by
CanGEA be assessed by the same resource screesdolety as was used to assess
geothermal resources in the US states.

Concerns re: the inclusion of Biomass Resources the WREZ methodology

We note that there is currently no information shaw the Draft QRA Map regarding
biomass resources in B.C. However, we note the WRHiative has permitted B.C. and
Alberta to treat biomass as an energy resourcebt@apédefining an REZ, and we
understand that information about biomass resouncBsC. may yet be added to the
analysis and may define REZs in B.C.

We are aware that the B.C. government views biomsss important “renewable”
energy resource for B.C., especially in the contéxdgging areas affected by the
mountain pine beetle infestation. However, we gilpoppose the inclusion of biomass
as an energy technology that can define, or hdipelea REZ within B.C. on the
grounds that biomass energy exploited on a sufffiljiéarge scale to affect the definition
of REZs cannot be “sustainable.”

We note that while there are forest companies titrout B.C which burn mill residues
to create electricity, they do not produce enoughrf-house needs and they do not
export electricity to the grid.

We also note, however, that the BC_CT QRA centereBrince George roughly
outlines the Omineca Beetle Action Coalition (OBAfdundary. We are aware that new
biomass proposals in this area are designed tbeetée-altered forests as their supply.
These projects are based on a 20 year horizonadlbaility for beetle-killed wood with

no viable options for long term fibre. Since thetans were made, the shelf life of
beetle-killed trees has diminished rapidly, withreat estimates of 12 to 15 years as the
norm. Clearly, biomass electricity is not sustaladieyond the 15 year horizon unless
chipping of whole green trees logs is initiated.

We believe the economics of biomass electricity mlag be problematic, given that the
high costs of transporting biomass to a dedicatedgy facility would not be offset by
the sale of relatively high-value products like dimsional timber.

It is highly unlikely that biomass electricity cauprovide more than a small percentage
of the energy in a QRA. The estimates of wood awéd for biomass electricity in the
QRA centered on Prince GeoPghow that even if all other problems could be

° (2008) Omineca Beetle Action Coalition. FuturedgiProducts and Fibre Use Strategy.
http://www.ominecacoalition.ca/Strategies/ForestRibde/StrategyDocs.html
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overcome, the available wood supply, if fully wéd, could only produce approximately
185 MW, less that 13 percent of the WREZ thresfidld.

In sum, combined with CO2 emissions problems ctehyelogging, we believe the
option of large-scale biomass electricity is naithigstainable nor economically feasible.
In our opinion, biomass technology cannot providggaificant amount of low-impact
power to the provincial grid over the long term. Wierefore call for biomass to be
removed from consideration as an energy sourcecthad define or help define a REZ
in British Columbia.

Sincerely,

Nicholas Heap
Climate and Energy Policy Analyst
David Suzuki Foundation

Dave Neads
Director, Bioenergy Program
B.C. Spaces for Nature

Merran Smith
Diector, Climate Program
ForestEthics

Greg Gowe
Staff Counsel
West Coast Environmental Law

Wendy L. Francis
Director of Conservation: Science and Action
Yellowstone to Yukon Conservation Initiative

19The oBAC report estimates a biomass resource8&0]000 cubic metres per year. Assuming each MW
installed capacity of biomass generation consumesvarage of 10,000 cubic metres of wood per year,
this is equivalent to an installed capacity of M/.
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