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Purpose

* Practical transfer of knowledge
from researchers to industry,
governments, NGOs and
communities.

* Empowerment of rural and
coastal communities in
developing renewable energy
opportunities.

e Facilitation of community
infrastructure and supply
chain development to support
a tidal energy project.
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Community and Business Toolkit for Tidal Energy Development

Curious or Concerned
Citizen/Interest Group

Potential Tidal Energy
Developer/ Investor

Business or Community

interested in tidal energy
opportunities

Audience

“I will be glad when the toolkit is done, so
when people in my community ask me
questions, | don’t have to spend a half-day
preparing an answer for them. | can direct
them to the toolkit” (May, 2012).
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What is Tidal Energy?

Dr. Graham Daborn

FOUNDATIONAL CONCEPT:
ENVIRONMENTAL ISSUES

OF BARRAGE-BASED TIDAL
POWER STATIONS
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LZ21-CURRENT #.PPRGA.CI’!ES TO TIDAL ENERGY

The present considemtions i'nr tidal electrichty generation are nrirnarlhr
e ypan new destens for tidal & nengy comaertans TEC) davcss that man-
vert the kinetlc energy of the flowing waber. TEC devioes have 3 long history
at the eoncept kevel, Incuding In Canada, Clarkson, In 1915, developed &
miechanical pump criven by tidal fows that could pump seawster up 1o 3
oonsidarable helght, from whers &t could he used to drive a conventional
turbine, and the Matkonal Research Coundl asslsted In the develcpment of
the Davis vertical aafs turbine (based an the Savanius ratar) mare than 30
ears aga, Most of the mene mature TEC technologles are either harlzortal
orvertical zods destgns (Figures 1-3 and 1-4), Comverting the Knetic energy
of Nowdng thebl water using TE devices ks the majar focus of tidal power
Investigations In Canada, Eurape, and the U5A, at the presant time and
the subject of this toolkit,

Figure 1-3; Horfaortal ods turbine - Figune 1-4: Viertical Ax(s Turbine,
Marine Cument Turhines -SeaGen  Mew Enengy Comporation
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13- W’HYI TIDAL FUWER?

Theude. Ihemewhd,ma renewahle energvsouree that does not con-
sume any fossh fuels (after construction at leastl} and generates nelther
greenhouse gises nor waste heat. Unllke the wind, however, the flow
of the thdes ls very predictable. it 1s poselhle to forecast the stste of the
thie and the velecity of the water reasonabiy accurately for any given
place and tire, vears Inte the future, This predictabliy makes I easler
0 Integrate tidal energy Inta an exsting electrical grid system than ather
Intermiitent rerewahle mscurces such as wind, wave, or solar power,
.lmund Canada and same cther marts of the work, there are many o Ioea-

N e lad el

tural Resduross

Congda identified
maore than 190 sites on
the three ocenn cousts
of Conada (see Figure
1-8} v havirg potential
to generate more than
1 MW of power from
tidled currents

1.5-TIDAL POWER OPPORTUNITIES IN CANADA

Natural Rescurces Cananla fdentifled mone than 150 shes on the three
eoean coxsts of Canada [see Fgune 1-9) as having petential tn generate
mare than 1L MW of power from tidal curments [NRCan 206). The total tidal
energy avallable In the country was estimated at more than 42,000 W,
st of the resoum |s fourd T Murovart, particulaely In the vicinity of Bud-
wnsualtandmeunmeharmmmryremm malor areas
elec'u‘rm demand. However, TEC devices could be used effectively o
ble, renewable energy sultable for support of
locsl mmmlﬂu um are presently dependent an imported fossl fuel
Mast other sites baving more than 1 MW petential wer found In British
Columbla, whereas on the Atlanthc ceast, 2 few sites with high potential
were [dentified In the Bay of Fundy and Cape Beten,

In Wova Seotia, there are a number of locaticns where electridiy could
be chtained fram tidal waters, efther using tidal range ar tical stream ap-
proaches, If one were to accept the cansequences of hullding harmages,
lauoons, or other tidal range structunes, It wiuld he passibie o ganerabe
saveral gigawatts of powser—far mome than the coment total energy de-
mand In Nowa Scotla, which bs about 2200 MW [or about 2.2 GwW), With
il stream appraaches, however, the potertizlls much lower because TEC
devices con namnnnhrasmllerwﬂon[unmiﬂﬁofmldmﬂcemm
In the werter, A ey stuchy In 2006 sumrested that about 100 MW muld
be uamdhvanawdmdeﬂmlnhwrhmnomameﬂﬂﬂ
Funcly {Bedard et al. 206} Mone recent work, airtlined In Module 2 of thls
Tonddt, suggests that; this may he a conshdersble undemstimate, Mary of
ﬂnmmnamhmmﬂmmnrmmdﬂnmmrlahﬁh
Cape Breton hove the potental for producing only a few MW
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Measuring and Accessing the Tidal
Resource

Dr. Richard Karsten

-

critical aspect of

tidal power devel
opment is an aoourate
ussessmert of the pow-
B FESOUTTE,

DEFINITION:
TYPES OF RESOURCE

Thoaweticsl Roxmren b the power
nined In the entire resource,
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thatcon be: cared waing exdvting
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2- MEASURING AND ASSESSING THE TIDAL RESOURCE
mmwmm
WHAT OQES THIS MODULE COVER?

The following modbe deseribes the tidal resmurce In Newa Scotla,
it cantalns:

» Maps of Neva Scetla showdng the lostions of the largest In-
stream tdsl resaurees,

» Caloulated mxtractable power it sach kocaticn,

# Caloylated patential Installed capacity of the turbine array that
cauld be deploved it sach locaticn,

& A discussTon of site assssment,

» A detzlled analysks of Minas Channe! nduding bathymetry,
tickal Tl aned the Impact of sxtrcting power,

15 THIS MODLULE FOR YOU?

This rodule ks fior ampane Interssted In the sive of the patential In-stream
tholal resource In Weva Soatls o5 2 whole andat specific locathons. It lsalso
for armvane irtenested |n the methad of amsessing the total rescurce and
the resource wt a speciic site, it will be of Intersst to anyone warting to
lesamn the terminokogy of teal ressurces.

2.0 - INTRODUCTION: NOVA SCOTIA TIDAL'R E;.SDU RCE

MNevs Sentta has stanificat tidal enermy ressurces, The Bay of Fundy has
the warld’s highest tides, rautinely reaching cyer 15 m In range In the
Minas Bagln. Several passoges aleng the caast of the Bay of Fundy have
strang tidal currents that are sultable Tor the deployment of Tidal Energy
Converters [TEC) that extrct energy from the fast moving currents, A
eriveal aspect of tdal power development ks an acourste asescment of
the power resaunce, The following twe sectians summarkze the In-stream
tical resource a5 described In Karsten {20L2),

LsTng the eneigy of the tices ks 7 very old human activity. The pewer In
Nowing tidal waters has heen used for abaut twe thousand years: the
Egyptians, Greeks, and Romans used tidaliv-driven water wheels ta gring
graln, and remalns of a tidal mil dating to 520 AD have heen found at
a monashery Tn Northerm (reland, Even the famaus Landen Bridge oon-
talned four ticlal wheels that crove pumes providing water ta the cky In
the 17th cantury. In Canada, Champlaln bulit a tdal mil &t Part Roval
{Mova Scotia) In the early 17th century and ather mills existed In New
Emland and Passamanuoddy By (Mew Brunswick) in the 18005, These

e mtanl mattla wie Fr ks bnnte T

Tha) By

DEFINITION: INSTALLED

CAPACITY

rtolled Canacity 1s the masdt-
T Poyeer genethon coapsc-
Iy of 3 given turbine amoy For
example, o0 amy of 10 tur-
hines rarted to produce 1. MW
wolld have an Installed capac-
Tovof 12 b,

Maximum Extractable Power

Great Bras d'Or l;ha':nel 4.8 MW
b

Minas Channed 7200 MWW “

’ Barra Strait 2.2 MW
Digby Gut 180 MW 5
*,
]

~*Patit Passags 33 MW

Grang Basaage 16 MW

Figure 2 1; Estimated Madmum Extractable Power
fram Thdal Passages In Mova Scotia

202  INSTALLED CAPALITY

The she of turbines and turbine armsys are wsually dscussed Tnterms of
the installed capacity - the maximum power the turbine aray can pro-
duce. The map In Figure 2-1; Estimated Masdmum Installed Capachy for
Tidal Passages In Meva Seotia gives the Kinen {2001) sgtimate of the
madmum Installed capaclty thet sach passoge could support, The In-
stalled capacky at a gven shte |5 only 5 fraction of the extractable power
=Tar the shes esaminen hers the Tnstalled capacty mnged from 15% te
(% of the extractahle power.

The estimates of the Installed capactty for the passages gve a rough e
of the gze of the turbine armay that might be deploved at sach ste. Cur-
rent TEC technalogy has focused on turbines with a capadty of roughly
1 MW, As such, Minas Channel could support an armay of roughty 10K0
twurhines, Dighy Gut around 50 turbines, Petit and Grand Passages 5 to
10 turbines each, and the Cape Breton passages{Great Bros o'y, Barm
Strak) L lange or mavbe 2<% smaller turbines, Although these are rough
astinvates, they da give a first ldea of the slzs of Tndustry that mbght de-
velop arcund each site,







The Regulatory Regime
for Tidal Energy

Elisa Oberman

FOUNDATIONAL CONCEPTS:

WHAT [5 A FEED-IN TAR
N
{Fm)?
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Repeat’;, Reneaalie Enermy Pollcy
Metvork for the 24t Cemury

Irttp:d fwrewe ranz L net/Fartals/of
; FRAARHT

4.2.4 - ENHANCED NET-METERING

Met-metering Is o utiity-led program by Nowa Sootio Power that allows 3
concsumer to meet bis o her annual slectriclty nesds with 3 [ow Impact
renewshie ebeciricity pens rmrhon oty of up to 1 MW capscity, The facty
LSt fee connected to the distribution grid through & meter that messures
electrichty flows In twa directicns, Thial energy |s considered a [ow Impant
renewahle resaurce that quakfles for this program,

More Infermation about the enhanced net-metering program can be fiound
Inthe follewing dacuments and websltes:

# Nowa Scrtia Power welshte: bt/ ns poawer. cofen/
heme/environment/nenewsble energyfenhance dfdefoult.aspx

» Blll 84--Amended Hectricky Act
* Regulation 3,6 Wet Metering Service

& Inbemannection Gukielines iCustomer Generstion with
Capacity up to LIKI kw]

* Net Metering rberconnection Agreement,

#,2.5 - CORMM UNITY-BASED FEED- N TARIFF [COMAT] PROGRAM

Thee CCIMFIT pogram was ereabed to encourage and support smoallerscale re-
nevokie enermy projerts thit ane developed and cwmed by community-hoses
BrOURs such a5 mumicipalities, First Mations, co-operatives, and net-lorproftt
grouine. The facus on oommuniy-based projects bs designed ta ensure that
pimjerts ane moated Tn the community and Investment returms remain them,

Projects will be connected ta the grid ot the distribution level, The province’s

curment cllstribarden capacity bs noughty 200 WS but chonges &5 new custon-

o5 are added or delened. Some of that capacity bs lkocaned Inamas that are not

well subtec Tor developoent, Thenelom, the Provinge b expecting nonghly halt

that ¢z paciy My be used, or about 1 MW, Eaxch distribution connection

;;r:mmmmmwmmmmelmummmm
SRS,

Theal enerey s o quoltiving renewsibie rescurce under the COMIIT programs.
Diesyices thatare (L5 WAV or |ess and connected at the distrioution level canne-
oeive & smiali-srake thdal COM AT rate of 65,2 cents/kwh, This rate was set dur-
Inga hesring process |ed by the Mowa Sootia Litlity and Review Boond {LIARE),
o dimcten by Nova Snati's Ken ewsble Electricty Regulations, For man Infor-
miztion on the cetting of the COMAT rte andto nead the LARE'S forml de-
dan concerning the first set of KOMAT rates estabiiched In il 2011, review
the firl decklon document heres hitpywase nruzb.co/Tmoges/etores/polf
Decislony 1S conioinrdernwitha R it

i Ay (1
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Financing, Government Supports, and
Managing Risks

Dr. Shelley MacDougall

Tabld oy

10.2.52.3 - ACCELERAT ED CAPITAL COST ALLOWANCE FOR CLEAM ENERGY GENERATION

Capital Tmvestment expendhunes made Tn tidal power equipment are dbﬂ:lefhramlelaﬁd capital mt.al-
lowance, ar amartkation for tax purposes. The CEA rabe for this dass of equipment (Closs 43,2} Ts SOX. per
year, on 3 declining balance hasls. This has the effect of daferring taxes ta later Inthe project’s Iife,

In adeition, “certain Intongihle project start-up expenses (for sxample, engineering and design werk and
feasihility studies) are treated 25 Canadlan Renewahle and Conssrvation Expenses, These sxpenses may be
dchicted In full In the year incurmed, carried forwand Indefiniely for use In future vears, or transfered ta
Investors using flow-through shares™ ttp:/fwww budget.ge.ca f2010/planfoms-sng. htmina2 7,

10.3 - RISK AND RISK MITIGATION
Atsthors: Melfssa Becttie and D, Sheliey Macdouach

Theere ane nUmeraus risks associated with tdal energy projects, The ks vary by the stage of the projectand
affert ks financial viahiTity, Although complete remicyal of all of the risks k unachlsvable, mitization mea-
sures can be taken ta reduce expogure ta the risks to an acoeptahle level, The appmopriate mitgatian meth-
ods will vary according te the stage of the prolect anc tvpe of sk,

Threughaut a tidal enefEy project, decisions are made that exposs the project developer and Tts Investars
0 risk. The higher the risk assockted with a project, the mene hesitant vestars are about financing K.
Snce thfal energy Ts it an earty stage of develepment, the level of risk i 3 conslderable barmher 1 obtaining
financing. Anancers wart ta hive answers to questions such as: what can go wrens, what kind of addtienal
costs and delavs would result, and who takes the risk {Hamitton, 2006)7 Ta Increase fvestars’ confidence, It
Is important to kentify risks and attempt ta midgate and rechice them s much as possfole {Drake & Hawel,
Zn1), This secticn will describe the risks Inherent In bullding, Installing, and operating tidal energy devies
and ways to mitigate or manage these risks,

10.4 - TYPES OF RISKS

F: IN A N C I N G " "o andhae and mklgte the ks herent n ol aners, they must s b dentfled, Some are lstad

the technalogy Iteaif (design], ethers depend an the maturfty of the supp iy chaln {equipment acoessioliity,
GOt DYRTUNS, damage th property, avallabiTity of & canahle operater), while st other extemal risks are be-

GOVERNMENT et cort 9 ek T e e 7 e e e
me|
SUPPORTS, AND T et At e, o e s

MANAGING RISK




STAKEHOLDER
AND COMMUNITY
ENGAGEMENT

In the curly soges of dewdos-
ek, 1t i imprtent o commnt-
etz with b | A My o rman-
‘the el the Attanti: Chiels Polloy
Congress and the Confederation
of Malninnd MTTmeg. & oy s
b Imgmeriont G partner with ool
Wi comeminities 1 mnduct
culuralfwrciaecioglon she peen-
mans o determine § potntial
sites for tiein| developmant o k-
ezl fforent o these significnt:
vultral orees-

Far mane infcrmation on promosly
or engegeme i with M o, re-
Fer to the Propanenty Guldes En-
wement with Mkmeq of Now
Sozn,

hetpr/furarsgoenace/aharfdos)
Proponants-Gulde: pdf

IN NOVA MI'EMAD

ECOLOGICA

MFiomran Ecologion| Sudy (MEKS:
The MEXS Study Prtmenl we
rattied In November 2007. The
o of the MEKS Itn mpture:
MFiorag  tred ool inowiesies
from siders and mther now-
edge holders. When onchating
3 MBS, ecologionl Inforrmartion
regrding M iomagiaborisiee
wie of spedfic s, wotzrs, ond
thelr resownces ane identified ond
documenter] by the: grefect wwom.
MEXS: | v fior thoe: Bewy of Furdty In
relaticn to-the development of the
FORCE prnfert. MEX: [ I foremed
o the muter Boy of Fundy, Digby

square kilometers, including both terrestrial and marine ecosystems. The
Crown or government has the legal authority tn canswlt with First Nation
cnmmlrnlﬁes, butitis incumbent on tidal energy developers t plava ke
as well,

Koy stepes In yeur planning process should inciude:

» approaching Chief and Gounc| and thelr aconomic development
olfficer. Wark to understand thelr polnts of view and dlscuss
wiys i develop meaningful stakeholder relationshins.

+ Apprgaching Eklers. Sesk thelr nerspectives on the prebect and,
where appropriate, affer gifvs fthis ks cammen practics for many
Ahoriginal cameiunities and demonstrates respect to the

Elders and thelr knowlesigs),

» Belng prapared ta offer financkal assistance te the First Natlan
COMMUATY T particioate In the consultation prooess,

Be prepared for prolenged engagement; as a result, K Is Impertont to
start earky, Leam 35 much 25 yeu can about the community, thelr hisbory,
Identify the Informal leaders In the community, and cemmunkate effec-
thvely It 15 critical that yau provide Information ta Chiet and Councll prior
to making public anncuncements. This ks true In all cases of cammunky/
munickpal engagement.

6.4 - OUTLINING THE ENGAGEMENT STRATEGY

It 15 Impartant to autiine an sngagement strategy and to shane this with
stakehokders, Examples from wAnd enemgy deveicpment In the Unked
Kingdem and Canacia provide Insight Tnto the development of engage-
ment strategles assaclated with tidal energy development,

B41 - STAGE 1: STANTING THE CONSULTATION PROCESS

The first task 15 to select who will lead the consuitaticn precess jusually
the developer ar govermment} and maintain contact with stakehalders
throughout the process, The stens are ta;

I;;Am the stakehokiers and de a preliminary scoping of
3

* Plan and design the cansultation process, outline chjecthes
and cutputs, technigues, key evernts, iming, resourcing {nchid-
Ing hudgets), and ooendinate with other statutory and non-stat-
UDOMY Droaesses,

+ Ot Inftatiens when meetings ane required, and indicite with
wham the stakeholders can [ice, Wha seneds the Invitations and
‘hosts’ the events may vary {e.g. the developer, ool councdls,
caastal partnerships, or an independent body such s a local
callege).

2 Prevere presemasons and doouments for dtbukon before




Series of Modules

Overview of Tidal Energy

— Dr. Graham Daborn

Measuring and Accessing Tidal
Resource

— Dr. Richard Karsten
Tidal Power Extraction Devices
— Sue Molloy & James Taylor

Regulatory Environment for Tidal
Energy

— Elisa Oberman
Environmental Risk Assessment
— Lisa Issacman

Stakeholder and Community
Engagement

— Dr. John Colton

Financial Evaluation and Cost of Energy
— Dr. Shelley MacDougall

Opportunities and Strategies for
Communities

— Alan Howell & Dr. John Colton

Opportunities and Strategies for
Businesses

— Elisa Oberman

Financing, Government Supports, and
Managing Risk

— Dr. Shelley MacDougall

Assessing the Potential Economic
impacts of a Five Megawatt Tidal
Energy Development in the Digby Area

— Dr. Brian van Blarcom
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THE COMMUNITY & BUSINESS TOOLKIT FOR TIDAL ENERGY DEVELOPMENT

In June 2011, the Nowva Scotia Utility and Review Board (UARB) announced Community Feed-In Tariffs (COMFIT) for va
renewable energy developments, including small-scale tidal energy. This innovative government policy gives
communities/developers 2 long-term, guaranteed price for electricity generated from renewable resources. The UARE al
announced that feed-in tariffs for large-scale tidal energy would be forthcoming.

Howewer, many question remain around how communities and businesses In Nova Scotia can benefit from tidal energy
development. To address some of these questions the Acadia Tidal Energy Institute, with support from municipal,
provincial and federal partners, has developed the Community and Business Toolkit for Tidal Energy Developme
The Community and Business Toolkit for Tidal Energy Development will assist communities and businesses in b
understanding the opportunities stemming from tidal energy while encouraging responsible harvesting of the tidal ener
resource.

The Community and Business Toolkit for Tidal Energy Development contains a series of madules that describe
opportunties and strategies for communities and businesses to become invalved in tidal enegy development. The modu
also provide relevant advice, checklists and links.

Individual modules can be downloaded from the links below.

It is recommended that alil fites be downloaded for wiewing rather than viewed in the web browser as some elemeants me:
dispiay properly in all versions of Adobe Reader - several files are large so it may take a few minutes to downioad.

Entire Toolkit {11MB)

Individual Modules

Executive Summary

Introduction

Module 1: Overview of Tidal Energy

Module 2: Measuring and Assessing the Tidal Resource
Module 3: Tidal Power Extraction Devices

Module 4: The Regulatory Regime for Tidal Energy
Module 5: Environmental Risk Assessment

Module 6: Stakeholder and Community Engagement
Module 7: Financial Evaluation and Cost of Energy
Module B: Opportunities and Strategies for Communities
Module 9: Opportunities and Strategies for Businesses
Module 10: Financing, Government Supports, and Managing Risk

Moadiilae 11+ Accoccinm tha Batantizal Femnnamicr Tmeacte of 3 Eiwvae Monawatt Tidal Enarov Nevalnamoant i tha Diak




Community and Business Toolkit for Tidal Energy Development
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Community and Business Toolkit for Tidal Energy Development

Financial Support
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Community and Business Toolkit for Tidal Energy Development

Thanks!

Toolkit:
http://tidalenergy.acadiau.ca/commun
ity-business-toolkit-.html
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