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Abstract

The scientific community has stated that coastal zones will be ang the zones that would
suffer major negative consequences in terms of climate change effects. Nova Scotia, as a
coastal province, is not absolved of such predictions. Working waterfront facilities are
infrastructures that are always exposed to the inclerant weather events, such as
hurricanes, and would be threatened by future coastal hazards, such as sea level rise.
Although full and detailed vulnerability and risk assessments are evaluations that could
contribute to determine the level of risk a facilityis exposed to, preassessment have been
seen as useful tool to broadly estimate potential loss in terms of values. One such pre
assessment tool is the Nova Scotia Coastal Infrastructure Assessment Tool (CIAT) used to
determine economic vulnerability of waking waterfronts. This graduate project seeks to
complement the CIAT by incorporating an additional crite in which the societal and non
fishery based economic values of working waterfront facilities are assessed together with
the financial and economicfishery based values. The method used to build th&ocic
economicPre-AssessmentCriteria (SEPAC) was the inventory of other uses and activities at
working waterfronts, which consisted of literature online searches, site visits, and expert
consultation. The SEPAC was also tested by two Nova Scotia Department of Fishery and
Aquaculture (NSDFA) staff. A focus group comprising of representatives from the NGFFA

AT A OEA &AAAOAIT 31 AI1T #OAEOGBO (AOAT OO j $EOEOEI
also canducted to obtain feedback on thesEPACand the practical implications for decision
making. Overall, theSEPAC appears to be a preassessment component that (i) represents
socic-economic values that working waterfront offers to local citizen and visitors(ii) is
practical and easy to assess, and (iii) is a potential assessment component that could guide
future assessments and decisioimaking in terms of prioritising infrastructures in regards

of their values.

Keywords : working waterfront, sociceconomic, pre-assessment, climate change, Nova
Scotia,management
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CHAPTER 1: INTRODUCTION

1.1  Background to the Management Problem

The Intergovernmental Panel on Climate Change (IPCC) states that climate
variability is/will continue to affect both terrestrial and marine systems (Adger et al., 2007),
which in turn could impact the socieeconomic sectors in coastal zones (Nicholls et al.,
2007). For example, variations observed within marine systems include: changés global
temperatures, salinity, ocean circulation, water masses, and sea level (Intergovernmental
Panel on Climate Change IPCC, 2007a). Specifically focusing on sea level, a projected
increase could potentially be within a range of 38 cm to 60 cm in1B0 (IPCC, 2007b). As
such, sea level rise presents itself as a key factor which could contribute to making coastal
areas and infrastructure vulnerable to climate change effects. For example, Nicholls and
Cazenave (2010) suggest that permanent inundationf @oastal areas could be one of many
serious impacts influenced by sea level rise. This type of statement is not a new issue for the
scientific community. Over the last twenty years, coastal zones have been considered to be
one of the most vulnerable areago climate change impacts IPCG 1996). For example,
studies have indicated that an increase in coastal erosion could be a major impact from
accelerated sea level rise (Church et al., 2008). Other impacts include an increment in the
frequency and intensity of hurricanes (Meehl et al., 2007). In addition to physical impacts,
climate change can also impact coastal zones from a gBmeconomic perspective (Sarwak
Khan, 2007 Kont,Jaagus & Aunap2003). For example, estimations made for Estonia noted
that serious property loss, infrastructure damage and flooding of important areas could
have negative impacts on both the economy and wetleing of coastal towns (e.g. sea level
rise) (Kont et al., 2003).

The literature states that coastal zones in Nova Scotia Miexperience certain
impacts due to such climate variability Yasseur & Catto, 2008 For example temperature
change in the future is projected to induce warmer springs (+0.4 °C) and autumns, (+0.1 °C),
and cooler winters (0.1 °C); whist in some areas othe province, precipitation could
increase up to 81.3 (mm) mean rainfall in 2080. As well, an acceleration of coastal erosion
could be triggered due to several factor such as decrease in the duration and extension of
sea ice in shorelines, and extendedxposure of the coastlines to wind and wave actions

(Vasseur & Catto, 2008 Intense shortperiod rainfall, winter cyclonic and tropical storm



ranges, as well as, an increase of storm surges are among other major climate change
impacts that coastal areas wi face in the forthcoming years (Vasseur & Catto, 2008). Also,
as for the 2012 predictions, the Canadian Hurricane Centre has estimated that it is probable
that hurricane season could start earlier than the regular season (The Canadian Press,
2012). Although an average number of storms are expected for this year, the intensity of
some of them could be considerablefThey are predicting between 9 and 15 named storms
this year, with one to three expected to become major hurricanes with sustained winds of
17¢ EEIT T 1 AOOAKRCcanddan Frés€) ddaja.7)

In accordance with the federal initiative to reducepotential future climate change
impacts (Government of Canada, 2003), the Province of Nova Scotia has been developing its
own plan. This plan ircludes a wide variety of strategies such as (i) policy instruments that
will help to expand the understanding of climate change effects in the province (e.g. Nova
3A1 OEA8O #1 Ei AOA #EATCA 1 AGETT 01 AT qh jeEEQ AAC(
of baselines that will help to estimate future coastal scenario for Nova scotjaand (iii) the
creation of mechanisms to mitigaté and/or suggest measures to adapt to such changes.
Although mechanisms to mitigate climate change effects are important, élr development
may not totally impede the impacts of the climate change in coastal zones. As such,
adaptation measures are mechanisms that address directly imminent climate change effects
in the coast. However, in order to select the most adequate meas(sg it is necessary to
understand the level of vulnerability to which coastal community and infrastructure are
exposed. Vulnerability evaluation$ are tools that could help provide vital information on
which to assess the level of impact that people, emehment, and infrastructure could be
exposed to and/or their ability to cope with such events (Tompkins et al., 2005 as cited in
Levina & Tirpak, 2006).

1 See website: http://climatechange.gov.ns.ca/adaptation/48#able

2 See websites: www.atlanticadaptation.ca/ns_projects;
http://climatechange.gov.ns.ca/adaptation/48#table

3 See website: www.climatechange.gov.ns.ca

44 EA OAOI OAOAI OGAOGET T 06 EO OOAA OUTTTUIT OOI U xEOE OE



1.2 The Management Problem

O! x1T OEET ¢ xAOAOAEOI T O Ai 1 OEOGOO 1T &£ OEOGAO 10
the sea for ocean dependentises and business, as well as all related infrastructure and
OAOOGEAAOh xEEAE [ AU 1T 0O 1 AU, ed. iprocessing hlénds, aAdd OE A
| ECEOET (Npla SAofieAmsberies, n.d., as cited i@BCL Limited, 2008, p.116.

Working waterfront infrastructures can encompass, for example, harbours, wharves,
breakwaters, marine navigational aids, fish plants, fish fens, roads/causeways/access

routes to the infrastructure, and so on (CBCL Limited, 20@9. However, for this project,

working waterfront infrastructure will refer only to small -craft harbours, wharves, and/or
breakwaters designed in such a way that peopleand boats can access and berth,
respectively. In Nova Scotia, working waterfronts play an important role for both the local

work force (e.g. fishing and recreational industry), and the community and people. As such

coastal infrastructures offer a wide ran@ of benefits (e.g. horeconomic and economic) for

people and businesses. Consequently managerial decisions regarding these infrastructures

must consider an integrated perspective that ensures both the economic and n@sonomic

values of the working waterfont infrastructures are equally assessed

For Nova Scotia, working waterfronts represent a vital economic value for the
fishery and aquaculture industry. It is weltknown that coastal fishing communities depend
on these structures to support their livelihoods (Gardner, Fraser, Milloy & Frost, 200b
Although the fishery industry has been declining over time, coastal rural community work
force still rely on such industry, either by working for the fishery/aquaculture industry, or
other business that uses thavorking waterfront ( CBCL Limited, 2008). However, working
waterfronts also provide other benefits that are not necessarily related to fishery purposes.
For the society, in general, working waterfront infrastructures represent a very important
socioecond EA AOOAO8 71 OEEI ¢ xAOAOEOI T OO OUI AT 1 EUA
the ocean, because such type of waterfront allows local citizens and visitors to utilize the
harbour facilities for a wide variety of recreational activities Praxis Research & Caulting
Inc., 2004). A working waterfront provides access to the ocean either directly such as a
place for the public to fish or indirectly such as providing the ability to see the ocean. In
Nova Scotia® OAT EA AT AOOAT AAAAOO viewArgadnteéd nve alend i D1 A OC
the shoreline of both the mainland and nearby islands(CBCL Limited, 2009, p.139. Given

the importance of working waterfront infrastructures, it is imperative to determine their



vulnerability to imminent coastal climate chang effects. Vulnerability assessments are key
evaluations that will help to obtain relevant information about the status of working

waterfront infrastructure.

As a maritime province, Nova Scotia is an active member of the Atlantic Climate
Adaptation Solutions Associatiot (ACASA) (Atlantic Climate Adaptation Solutions
Association (ACASA), n.d.a). The province, under the direction of the Nova Scotia
Department of Fsheries and Aquaculture (NSDFA), is in charge of one of the ACASA
DOT EAAOOR OAEBOLABAI Ol O AICEO#HTAOOAT )1 FOAOCOODBAOGD
One of the many ACASA projects, the NIA developed an Coastal Infrastructure
Assessment Tool (CIAT), with the purpose to assess the vulnerability of working waterfront
infrastructures related to the fishery and aquaculture industry to future climate change
impacts (CBCL Limited, 2012) (Appendix). The main purpose of the CIAT is to rapidly
assess which working waterfront infrastructure are relatively more vulnerable, so that
further detailed analysis can be focused on priority infrastructure (potentially using more
sophisticated technology) (CBCL Limited, 2012). Information collected using this tool could
also help or guide federal/provincial government agencies to make decisions on (i)
determining harbour funding allocations, and/or (ii) the distribution of resources to

maintain such working waterfront infrastructures.

CIAT has two main evaluation sections (CBCL Limited, 2012). The first section is the
0001 T AOAAET EOQU A OdsAt@iGévdniBaoledniquestion® @ds/Eol résidnses)
to assess the natural coastal hazards (e.g. wave action, wind, ice, river flood, and erosion)
that an infrastructure is exposed to. Characteristics of the infrastructure such as area above
water level, ard dependency of other infrastructure for accessing the infrastructure are also
evaluated. In order to proceed to the next second section, at least one of the seven questions
OANOGEOAO A DPi OEOEOA OAODPI 1T OA8 4EA OAAhKA OAAOE
refers specifically to the fishery and/or aquaculture industry. This section includes the

financial, economic, and utility information relating to the working waterfront infrastructu-

51 #1 31  AE ieafe reBdurce® And processes that will facilitate routine consideration of the
adaptation measures that willguide land use and protect valuable infrastructure now and in the

£OOOOAS j! Ol AT OEA #1 EIl AOA ¢t pakebAOCETT 371 OOETT O ! OC



res that is being evaluated based on a three tiered system (categorical system) (Appendix
A). The result of the CIAT is based in the sum of the financial, economic, and utility scores;
then, considering that the working waterfront infrastructure which has higrer scores are

more vulnerable to coastal hazards.

The CIAT focuses specifically on economic values directly related to the fisheries
and aquaculture industry (CBCL Limited, 2012). The author of this project considers that
based on this rational, the CIAT my reflects one single use, therefore, potentially
misevaluates other values that working waterfronts provide. Small working waterfront
facilities in Nova Scotia provide economic benefits from a fishingpntext; however they also
provide social and cultural benefits (Praxis Research & Consulting Inc., 2004). This paper
highlights the need for the CIAT to encompass both the values of the small working
waterfront facilities (economic and norreconomic) and the role that these infrastructures
play for local canmunities, and the general public. Therefore, the author strongly believes
that the CIAT could produce a more realistic assessment of the vulnerability of a. working
waterfront infrastructure if the evaluation considers the multiple uses of the infrastructire
rather than focusing on a single use. By focusing on a single use and not multiple use leads
01 A bi OAT OEAI 1 AT ACAT AT O pOT Al Al xEAOA AAOOAE
the pre-assessment of vulnerability. Considering such potential managent problem, the
author proposes that in order to assess the vulnerability of small harbour facilities to future
climate change effects in a multuses approach, a preliminary assessment of soeio
economic values of working waterfront facilities would cotribute to assess the other
x AOAOEOT 1 O EAAAEI EOUBO OAI OAON OEAOAAE OAh AOI EA

decision-making of such infrastructures.

1.3 Research Questions, Objective, and Scope

Based on the final report for the CIAT (CBCL Litad, 2012), thirty-one fishing-
related coastal infrastructures have already been assessed through pilot trials (Appends).
However, no assessments have yet been conducted by the-DISA because the department
is still working through the multiphase process of the assigned ACASA project. Given the
potential advantage of this tool in its ability to conduct rapid assessments of vulnerable

coastal areas, the NBFA has indicated a high degree of interest and willingness to test this



tool as a means to both soport coastal communities and provide essential data for more
informed decision making (David Mitchell, personal communication, May 7, 2012). Within

this context the research questions for this project are as follows:

1 Since the CIAT currently only assessasgorking waterfront from a purely fishing
industry perspective, is it feasible to incorporate a soci@conomic approach
into the CIAT?

2 How practical is to gather information for theSEPAC?

3 How would multiple -uses criteriain the CIAT benefit practical acttns and/or

decision making to manage working waterfront infrastructures?

To address these three research questions, the project proposes the following objective:

Ve

A Objective

To expand the CIAT by developingraadditional criteria in which information related to
other type of uses(socio-economic) relevant to the working waterfront infrastructure and

surrounding areas is included.

This paper is divided into six chapters. Chapter one corresponds to the Introduction
This Chapter includes the background of he problem, the management of the problem
(motivation of the study), the research questions, objective and scope of the project.
Chapter two, Literature Review, explores key concepts that helped to build the knowledge
about the current situation of working waterfront facilities in terms of management,
programs, socio and economic values, and passessments for underpinning vulnerability
assessments. This information was fundamental to analyze the results, and to structure the
discussion. The methodology emloyed to meet both the objective and the research
guestions is discussed in detailed in Chapter three. Chapter four presents the results
obtained from the different phases of the project. Then, Chapter five includes the evaluation
of the SociocEconomic Pe-AssessmentCriteria (SEPAC), and the results obtained through
the application of the SEPAC in order to respond the researt questions. In addition, this
Chapter shows some of the limitations experienced during the execution of the project.
Finally, Chaper six encompasses the conclusion, which consists in an overall reflection of

the whole graduate project.



CHAPTER 2: LITERATUR  E REVIEW

21 Working W aterfront

2.1.1 Definition

As stated previously the definition used in this research project for a workng
waterfront refers to Gites or facilities that provide physical access to the sea for ocean

dependentuses and business, as well as all related infrastructure and services, which may

IO TAU T1T0 T AAOO, égprodesshng plaht§) Ard dighE IAGTCAKCBEIOA 8 6
Limited, 2009a, p.116). Working waterfronts can include huge harbour facilities (e.¢dalifax
oT 06q O1 Oi Ail EAOAI OO0 jAscs8 &EOEAOI AT 60 xE

classified into three categories: Canada Port AuthorityGPA) port$ (Figure 1a), localand

regional portsé (Figure 1b), andsmall-craft harbours.

Figure la. Port of Halifax (CPA port) Figure 1b.Little Harbour, Halifax County
Source: (small craft harbour)

http://www.atlanticgateway.gc.ca/strategy/chapter6.htmi Source: http://www.dfo -mpo.gc.ca/schppb/photo -

eng.asp?c=1155&p=ns&r=h

6 CPAregional and local ports are not part of the scope of this project; however, an explanation of its
meaning is provided in this footnote(CBCL Limited 2009a). CPA ports correspond to ports that are

AT T OEAAOAA OOE &d finan@dly s@O D AEAE AE AT O6 | Podt ofpHalifag. § A8 C8
RACETT AT AT A 11TAAl DI 00O AfOderin® $hipging and Fritnéry ik OOA A |
userss | AOCAO xAOQOAOAOT 1O 1 BDAOAOE llebsOdemnigedt8op pvatetfront AT 1 1 OT E

activities.



As noted earlier, the focus of this project is on small harbour facilities. Smalfaft
harbours, although small insize and economic revenue if compared with CPA ports, are
fundamental for the province of Nova Scotia because they are a vital asset for several
communities as they depend upon them for their livelihood CBCL Limited, 2009a The
status of a working wateffront is measured in accordance to the relationship between the
working waterfront and the community well-being (CBCL Limited, 2009a This tight
relationship is reflected in the type of working waterfront community. Four types of
working waterfront communE OEAO xAOA EAAT OEAZEAA ET pwwph /
AT 11 01 EOCEAOh OOOAT OEOETTAI 6 Al i1 61 EOEAOR OAAAI
However, the last evaluation about the state of working waterfront community identified
that in 2003, canmunity types reduced from four to three (healthy, declining, statistical
I 001 EAOqQh AAET ¢ OEA OOOAT OEOEITAI 6 x1 OEET C xA
OEA OAAAI ET ET CG&BCA Liitedd306PU OUDA j

2.1.2 Working Waterfront Infrastructures: P rograms, Management,
and Initiatives

1 Department of Fisheries and Oceans Canada Branch: Small Craft
Harbour Division

Since 1972, the Small Craft Harbour (SCH), a division of the Federal Department of
Fisheries and Aquaculture (DFO) has been in charge diet management of harbours
facilities” in Canada (House of the Commons Canada, 2009). The SCH vision focuses on
EAOET ¢ OAOOAT OEAT h A&EEI OAAAT Ah TAOQGETTAT 1T AOxI
working condition, that meets the principal and evolvingneeds of commercial fishing
industry, while supporting the broader interests of coastal communities and Canada's
T AOET 1 Al (Fislied2s dnd @réasCanada, 2009)

7For SCH, harbour facilities include breakwrs, wharves, launching ramps, lighting, water services,

and sometimes other type of service such as net storage pla@désheries and Oceans Canada, 2012).

71 OEET ¢ xAOAOAEOI 1 OO0 AT i POEOA EAOAIT OO AZEAAEI EOEAOS
water£01 1 O ZEAAEI EOEAO6h OEA OAOI OEAOAI OO EAAEI EOQUS
breakwater designed to fishes and visitors. These two terms are used synonymously throughout this
assignment.



Supported by the Fishing andRecreational Act, the SCH has three main roles: the
maintenance of core harbour8, the promotion and formation of Harbour Authorities (HA),
including the transferring of non-core® and recreationaP harbours to local communities,

and reducing the number of abandon or lowactivitU /&£E OEE T C (Fighéi€Adnd 006
Oceans Canada, 2012a)

As part of their responsibilities for harbour facilities the SCH has several programs
to help concentrate federal resources on core harbours. In 1987, the SCH started a program
AAT 1T AA OEAOOE({ ODEANDUBO ET OAODPI T OA 61 AT O6E 1 Al AcC
from the SCH division (Fisheries and Oceans Canada, 201This program allows the
transfer harbour managerial responsibilities to a local level (e.g. provincial, municipal,
community). Diverted harbour facilities include low-activity fishing harbours, recreational
harbours, and derelict harbours, as they are more linked to provincial, municipal, and
community interest in terms of economic development (Fisheries and Oceans Canada,
2011).

Al T OEAO EAU [ AAEAHBAIEOEQAOCEROD3ISBEDROOOOA
(Fisheries and Oceans Canada, 2006). This objectives of this program, which was
implemented in 2001, are to offload the harbour facility maintenance workload by
transferring the title of the harbour facilities to other federal departments, provincial or
municipal government, locatno-profit organizations, or First Nation communities©

(Fisheries and Oceans Canada, 2011). Based on these-time grants, the eligible recipients

8Fisheries and Recreational Harbours Act, R.S.C., 1985 -24F

9According to the Small Craft HarbourFisheries and Oceans Canada, 20110

Core Harbours: correspond to harburs that are critical to the fishing and aquaculture industries and
that are managed by Harbour Authorities,

Non-Core Fishing Harbours are harbours that support the fishing and aquaculture industries but are
not managed by Harbour Authorites, and

Recreational Harbours correspond to harbours that support the recreational community

10 The socieeconomic and cultural benefits working waterfront facilities provide to First Nations
communities are not part of the scope of thiproject



and general public, and agree to keep the facility in good working conditions and safe for
public access for a minimum of five years (Fisheries and Oceans Canada, 2006). Given their
local knowledge of appropriate services for the community, munigalities have shown a
huge interest in taking on the managerial responsibilities of harbour facilities (House of the

Commons Canada, 2009).

#1711 AAOEOGAT Uh OEA O(AOAT OO ! CGEHDEOUOG DOI
$EOAOCOOOA ' OAT OO0 biddreasd thé effifieddy of @raparEy Anan@gkmientO
for all levels of government and to facilitate the devolution of federal responsibilities to
1T AAT Cci OAOT I AT 006 j &EOEAOEAO AT A 1 AAAT O #AT A,
that harbour facilities: (a) represent a significant asset for fishing communities, local
citizens, and the public in general, an¢b) will experience future climate change effectst is
necessary to include mechanisms for evaluations that could provide an integrated approach
analysis of the state and/or vulnerability of the diverted and potentially diverted harbour

facilities; evaluations that could complement and make more sound decisions.

1 The Government of Canada response to the SCH Program
Evaluation related to Harbour Facil ities Uses and Climate Change
effects.

A report from the House of Commons Standing Committee on Fisheries and Oceans
i (1T O0A 1T £ OEA #1101 110 #A1 AAARh ¢nmwq OAI AGAT O (
Ai AOCET ¢ OAAOQI 006 8 4 E A areOds@li notQonlyOf@ Ah® AishingOEA O x
industry, but also for multiple uses (e.g. recreational and sport fishing uses), thus,

recommending the following:

That Fisheries and Oceans Canada reviews the mandate of the Small Craft Harbours
Program to acknowledge th& while it primarily provides harbours that are open, safe and
in good repair for the commercial fishing industry, harbours are used and managed for
other purposes, including those of recreational and Aboriginal fisheries, commercial sport
AE OE ET (nimgndatianA &) (House of the Commons Canada, 2009, p.31).

&OOOEAOI T OA OEA OAAOQGEIT OAI AGET ¢ O1 OEA ObBC
concern about the increase of storm, wind, wave, and flooding to the harbour facilities;

therefore, putting at risk the safety of all users and vessels. As such, the Standing Committee

10
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The Government of Canada partially supports recommendation 18, arguing that the

first priority of a harbour is to accommodate and provide services for commercial fisheries

AO O&EOEAOEAO AT A /1 AAAT O #AT AAA A
A 11T AAl AEEAAOO T £ Al EIi AGA AEAT CA

AAOEOEOEAO AT A OAATTAI U A O 1 CaBalOnd)ddweer, OEA D

the Government also recognizes that there are other users besides fisheries such as
recreational boaters, recreational anglers, tourism, and other commercial users. Although
harbour facility services are not officially extended to nn-commercial fishing users, the
author of this project highlights that the Government of Canada is aware of the other users

in the harbour facility.

In contrast to the recommendation 18, the Government of Canada fully supports the
recommendation 7 (Parlament of Canada, n.d). The Government agrees that local climate
change effects are an issue that the SCH must take into consideration. The Government also
recognizes that among the coastal hazards are: sea level rise, reduced formation of shore
fast ice, treme weather events such as storm and tidal surges, hurricanes, and ice impacts
The Government of Canada states that SCH has already incorporated a study to improve the
understanding of climate change impacts in order to identified specific risks and
vui T AOAAETI EOEAO8 O4EEO OOOAU EO OEA DOEI AOU
proactively to climate change impacts and incorporate climate change considerations into
OEA 1 AT ACAT AT O 1 Apraffidinént & Cafdld 0.0, GeOondéndahich para.

3).

M1 Province of Nova Scotia

Nationally, non-core harbours have been and/or are being divested to provincial,
municipal, and negovernmental organizations. Currently, all recreational harbours in the
province of Nova Scotia has been divested (isries and Oceans Canada, 2008c, as cited in
CBCL Limited, 2009) and since, April 2012, at least 164 of the 184 fishing harbours are
under the management of Harbour Authorities (Fisheries and Oceans Canada, 2012b).
When the divesture grant program started the major concern for the Federal Government

was the budget needed to cover such grants; today, every public infrastructure organization

11
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in Canada has funding issues (personal communication, June 12, 2012, Paul MacDonald).
Similar to the Federal Governmat, Harbour Authority were, and still are, concerned about
the budget received to cover the maintenance of harbour facilities as funding is limited to
expenses related to vessel docking and fish landings, but not for other additional upgrades
(CBCL Limited 2009%).

Besides those economic limitations, since the last decades, another threat has
become evident. Climate change effects (e.g. stronger and more frequent storm and storm
surges) have been impacting coastal zones in Nova Scotia. For instance, i@Mhurricane
Juan caused significant damage of waterfront infrastructures in Halifax, and surrounding
areas (Natural Resource Canada, 200Mpther parts of Nova Scotia have also experienced
extreme storms and flooding events impacting working waterfrontsFor example, in 1976,
in Southrwestern Nova Scotia, the historical Groundhog storm caused mayor damages such
as the complete destruction of several harbour facilities and working waterfronts along the
coast in the Yarmouth area of Nova Scotia (Fundy Grofublications, n.d). These negative
climate change impacts (or threats) will have a biggest impact in working waterfront
infrastructures and if the infrastructure is impacted then so are the livelihoods dependent

of them.

The Coastal Community Netwdt (CCN) was a community network comprised of
over 240 organizations both governmental and nofgovernmental organizations and
private industry which was disbanded. The CCN emphasised that the maintenance of
waterfront infrastructures should not be limited to just maintaining the infrastructure in
good conditions, but also to accommodate changes in the event of future climate change
impacts (Coastal Community network, 2004, as cited in CBCL Limited, 2@)9This project
supports such viewpoint and as such, encoages provincial, municipal, and/or local
organizations in charge of working waterfront facilities to include, as part of the
maintenance operations, vulnerability assessments in which the status of coastal facilities
can be assessed in a more integratdohsed approach. The Government of Nov&cotia
supports OOT T AOAAETI EOU AOOAOOI AT 66N OA&E AAOGAA ETh

Plan (Nova Scotia Department of Environment, 2009) as follows:

Action 58
O"ACET xIT OE 11 A DOiI OEénAand iprog@R irdpdktCcbAAET EOU
adaptation to climate change in Nova Scotia. This report, which will be updated

12



biannually, will provide updates on the latest climate research, review critical
CAPOh AT A DPOT OEAA3®I I EAU AEOAAC

ET £ Of AGEIT 1

Action 61

Ol OOOA OEAO AAOGECT OOAT AAOAOG AT A Pl AT O £ C
renewal of existing provincial infrastructure, reflect projected climateO OAT ApO8 &

32).

Another initiative from the Government of Nova Scotia is the eelopment of the
Coastal Strategy (CS), which contains a section committed to the improvement of working
waterfront (Government of Nova Scotia, 2001 Within this section, the CS highlights the
importance of working waterfront as a vital support for someof the most important
business in Nova Scotia (e.g. fishing, aguaculture, oil and gas, shipping and tourism). Such an
understanding is well known among NS government agencies, stakeholders, and
communities. This understanding is also reflected within provicial, consulting companies
and stakeholder reports. Nonetheless, the author of this report would like to stress that the
CS recognizes that working waterfront have other uses beyond the fishirrglated activities
O1 AAOT UET ¢ ET OEA & rve(aE dodal dathehing hlacasand ghOmanyl O
. 1T OA 3AT OEA Al i1l O1 EOEAOC OapveinentoENOVA Bdoth®PAIOA 11 1 E
p.10). Thus, having as ultimate goal to achieve more efficient and save working waterfront
in order to sustain the dfferent coastal dependant industries and community uses
(Government of Nova Scotia, 2011

4x1 1T OEAO OAAOGEI T O xEOE A AITTAAOQEITT O «x
#1 AOOAT ' AAAOOG6 GovermedtdiiNava Bobta, 2011 Forteaiple, ithin
the CS, it states that public coastal access is a critical issue in the province, especially for
coastal tourism, and visitors eager for coastal enlightenment and adventures. As an
objective is to increase the number of coastal public access poingés, well as the quality and
diversity of such access points, the CS proposes to create an inventory of the existing coastal
AAAAOO DI ET 608 4EA OAAOGEITT OAI AGEiT ¢ O OOAA 1
into consideration the coastal hazardand future threats within provincial decision-making
process. Taking these approaches helps to reduce damage from coastal hazards and/or
prevent them from happening thus, protecting provincial/local economies and livelihoods.
(Government of Nova Scotia, 201). If working waterfront infrastructures are considered as

public coastal access points, a coastal hazards analysis should be conducted for such

13



facilities, that includes both the fishingrelated activities, but also community and visitors
use of such failities. The CS does not explicitly refer to this as being a gap that needs to be
assessed. In that sense, a vulnerability assessment will be more comprehensive in its
approach if it incorporates both the extent coastal hazards can affect working waterfnts

infrastructures and the different users as a whole.

2.1.3 Relationship among Working Waterfront, Fishing Community,
Local Residents, and Visitors

Initially, harbours and wharves were used for supporting fishingrelated activities;

however, to date, such feilities are also being seen and utilized in a different way
(Government of Nova Scotia, n.d.). Historically, working waterfronts have served as major

assets to support oceasrelated industries. For example, in Australia, the Port Adelaide

waterfront, which dates back to the 1800s, is both a major shipping and boat building

port, but also provides an identity for the community in terms of place, experience,

familiarity, continuity, and tradition (Oakley, 2005). For smalscale fishing communities

that ecoromically depend on these working waterfronts, taking on the role for

Oif AET OAETET ¢ OEA AOQOEI O AT OGEOITI AT O AT A AOOT Al
waterfront uses, such as wharves, breakwaters, lighthouses, and other port and harbour

facilities, is an especially daunting task for those small coastal communities that are
AATTTTEAATT U AAPAT AAT O 11 OEAFEI).EAOAT OOOG6 j #"

Working waterfronts are beneficial for other users. Economic benefits provided by a
working waterfront facilit y are not only circumscribed to the fishing industry but forprofit
businesses such as ocearlated tourist recreation (e.g. fishing tours) as well. Besides
economic profits, working waterfront facilities also provides noreconomic benefits. Access
to the sea, for example, could be considered as a Hor-profit benefit to the working
waterfront community, local residents, and visitors. In that sense, it can be stated that
working waterfront provides (i) infrastructure for a variety of active and passive
recreational activities (see section 2.2.4 of thi€hapter for more detailed information about
active and passive recreation), (i) a centre for conducting community recreational
activities, and (iii) an environment which support social and recreational advity that favor
the personal health of both residents and visitors (CBCL Limited, 2069
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2.1.4 Nova Scotia Working Waterfronts: Socio and Economic Benefits
to Local Citizens and Visitors

Working waterfronts provide to the communities and visitors a wide range of
benefits both social and economicFor instance, a study on the nomconomic positive
impacts generated by Nova Scotia harbour facilities noted three major negconomic, socie
cultural benefits: boating and recreational activities, harbour front develpment projects,
and harbour festivals Praxis Research & Consulting Inc., 2094During the summer season,
both local citizens and visitors amuse themselves from activities such as boating, scuba
diving, swimming, water-skiing, kayaking, canoeing, sailinggruising, sport fishing, and
whale and bird watching Praxis Research & Consulting Inc., 2004; Toews, 2005;
Government of Nova Scotia, 2008 &1 O A@Al Bl Ah Préxik Resdarch & OAO
Consulting Inc., 2004, school and community groups have picnics their boats; while in
other areas (e.g. Herring Cove, Englishtown), people fish from harbour facilities, thus
attracting more people to the infrastructure (personal observation, May 27, 2012Praxis
Research & Consulting Inc., 2004 Other working waterfront facilities are also seen as
popular meeting points for the community (e.g. Digby neck)Rraxis Research & Consulting
Inc., 2004).

In addition to oceanrelated activities, working waterfronts are also important for
the shore-based businesses that deend on the presence of the working waterfront facility.
For example, a study determined that in Harbourville, retails seafood outlets, art gallery,
restaurants, and bed and breakfast are among the businesses which rely upon the existence
of the wharf (Praxis Research & Consulting Inc., 2004 Similar to Harbourville, Eastern
Passage encompasses several businesses near the working waterfront facility such as retails
seafood outlets, restaurants, bed and breakfast, and handicraft stores (personal
observation, May 26, 2012). As working waterfront infrastructures play a vital role for
conducting socio and cultural activities in Nova Scotia, such infrastructures must been

assessed considering such activities. After all, it is the local people and visitors whanbét

OEA 1100 ET OAOI O 1T A& OEAAI OE AT A DPEUOEA AAOQE

Ax AOAT AOGO 1T £ ARéxis RegdaBhil Corisuhitgdnk.(r00pi18).

In coastal fishing communities, festivals occur mainly during the summer season,

and most major festivities are either near working waterfront infrastructures, or within the
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2004; Toews, 2005) These harbour festivals, that can run for several dayinclude a variety

of activities where people from different age groups can enjoy as such as music concerts,

craft fairs, boat tours, dory races, and picnicsPfaxis Research & Consulting Inc., 2004;

Maclnnes et al., 20068 &1 O A @Al bl Athe Abhual Bi Wave FOAVAIRIAXE / O h
Research & Consulting Inc., 20Q4nd Bras d'Or Yacht Club's Regatta Week OAO A8/ O 9 AO.
Club, 2011 are events that attract summer residents and visitors, but also allow local

citizens to introduce/interact with each other in the community. Similar to festivals, some

fundraising events make use of working waterfront facilities. In Herring Cove, for example,

OEA O01T1 A0 "AAO $EPO EO Al AOGAT O OEAO EAO AAA
O&AAA .1 OiAce BdlasCelgtitan y@arsRolar bear dip, 201108 ! 1 O h OEA O- £
&EOEET C 41 601 Ai AT 66h EO OEA AECCAOO Aiii bl EO

(Pugwash Village., n.d.)

Working waterfronts also provide opportunities to develop projects along he
harbour front. The working waterfront environment and facilities makes it attractive for
business initiatives (e.g. restaurants, fish markets) and neprofit projects (e.g. boardwalk,
DEAT EA AOAAOQ8s O7TEAOOAO EAOA AAAT pmentstahddACOAI
provide opportunities for passersby to observe fishermen at work and to interact with
OEAI 11 Al E Prais Gésdaich &AGoasHtDgIncj, 2004.18).For example, the
Town of Digbyworking waterfront includes a large wharf, marinaand parking space near
the facility, which provides local citizens and visitors the opportunity to buy fresh fish
directly from the fishers, or to observe fishingrelated activities from businesses nearby, or

from the boardwalk (personal observation, Jun @, 2012).
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2.2 Societal value

2.2.1 Definition

31 AEAOAT OAI OAO A1 OOAOPITA O OEAAOI 00 1 E
(Noble, 2005, p.121). Societal values include, for example, human health and safety, demand
for public resources, demandfor infrastructure and services, and recreational value. In a
Social Impact Assessments (SIA), the societal value components are an essential part of the
analysis. Indeed, the identification of potential societal values and the degree of impact to
such saietal values is a systematic task within SIA and very similar to environmental
impact assessment (EIA). The identification/evaluation of social impacts provides a better
understanding of the social and cultural consequences which cause people to experienc
and modify the way they live, work, play, relate to others and identify themselves as
members of a society (Barrow, 1997). Based on the scope of this projectAth O3 1T AEA QOAI

6 A1 &edtion will only focus on recreational values as societal value.

2.2.2 Recreational Value

41 Agbpl AET OEA AT TAAPO 1T &£ OOAAOAAOQEITAI
recreation will firstly be defined. Values, in contrast to cost, have nemonetary expenses
AOOT AEAOAAS &1 0 A@Ai bl Anh OOE Aortanéd dr gallu€h AOGO O
DAOOI T AOGOGECTI O O1 1 OOATT O OAAOAAOCEI T 6h OOAE A

go for a walk in the woods (Plummer, 2009, p.143). On the other hand, the significance of
recreation is also evolving with society. Currently, @creation is neither consider only as a
period of restful activity, or as a free time after work or during vacation (Torkildsen, 2005;
McLean & Hurd, 2012). On the contrary, people are fully involved physically and mentally in
recreational activities, as vell as, recreational activities are seen for all leisure times. As

noted by McLean and Hurd (2012), recreation definition can include the following elements:

A A wide range of activities that involve mental, physical, social, and emotional

activities.

A ACEOEOEAO OEAO 1 AU AT TOEOO 1T &£ OODPI OOOh CAT A

hobbies, social activities. These activities may be engaged in by individuals or by

17



groups and may involve single or episodic participation or sustained and frequent
involveil AT O TTA60 1 EEZAOEI A6 j P8¢gu(Qs

A Activities that look for attaining intellectual, physical, and/or social needs.

&1 O OEA POODPI OA 1T &£/ OEEO bOi EAAOh OEA AT T AA
willingness of people to spend their time conducting a wideange of recreational activities
and the infrastructure that support those activities regardless of the noreconomic or

economic costs associated with such endeavours.

2.2.3 Recreation: Benefits and Classification

Within a community and people participaion context, recreation offers several
societal benefits (McLean & Hurd, 2012). For instance, some of the general benefits
provided by recreation include: (i) improving the quality of life, (ii) contributing to personal
development, (iii) making the commuity a more attractive place to life and visit, (iv)
providing positive opportunities for youth development, (v) improve intergroup and
intergenerational relations, (vi) strengthening neighbour and community ties, (vii)
sustaining economic health and commuity stability, and (viii) enriching community

cultural life.

Recreational activities can be conducted either indoors or outdoors. As this project
focuses on working waterfront facilities, and these infrastructures are located in open

spaces next to the ocean, the analysis of recreational activities focuses on the outdoor

OAAOAAOQCEIT ATiIiPITATO8 01 0ii A0 je¢gnmwq AAEETAO
participation in a free-time activity that occurs in the outdoors, and embraces the
interaction of peoplex EOE OEA 1T AOOOAI AT OGEOIT1 AT 06 j P8puYc

linked to the natural environment and has served to promote awareness, education, and
knowledge in themes related to ecological processes and interactions (Plummer, 2009

Figure 2 shows the wide range of activities that consideroutdoor recreation. Besides the

natural surroundings, outdoor recreation can also be undertaken in human built

AT GEOT 11 AT 0068 4EOOh A £0I11 OAT CA 1T &£ OAAOAAOI
resources - natural AT OEOT T 1 AT O Gabnst@dted @goddedAIOET O AT OEOT T 1 A

(Kreutzwiser, 1989, as cited in Plummer, 2009). Another classification proposes that
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outdoor recreation can be classified as terrestrial recreational resources, and aquatic
recreational resources. Within the aquatic classification, ocean coastal environments

support a series of activities such as sailing, fishing, kayaking, and diving (Plummer, 2009).

&1 O OEA pPOOPI OA T &£ OEEO DPOI EAAO Ox1 OEET C xAOR
constructed outdoor environments because harbour facilities (i) require humans to build

the infrastructure, (ii) serve to connect people with the environment, and (iii) provide an

access to the ocean for conducting different watetrelated recreational activiies.

In addition to outdoor and indoor categories of recreational activities, outdoor
recreation can be further classified. For instance, Plummer (2009) classifies outdoor
OAAOAAOQGEIT T AAMOMOPAA TOT@OEMIGA ET xEEAEwEA OOCC/
ecotourism, 3S (sunbathing, sailing, swimming), captive, extractive, and health (Figu2g
Although not all outdoor recreation activities are exclusively performed during the tourism
season or connected to working waterfront facilities or waterbased activities, Plummer
(2009) perspectives have contributed to this project by providing alternative approaches to

classifying some of these activities.

Given the nature of this project, the classification for outdoor recreation activities is
based on wheher the activity is passive or active. This classification process is explained in

the next section.
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| Nature-based tourism
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[
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| Adventure | | Ecotourism ‘ | 3S ‘ l Captive Extractive ‘ | Health
Abseiling Aboriginal Beachcombing Aquariums Berry-picking Mud-bathing
Cave diving tourism® Boating Aviaries Fishing Nature retreats
Caving Bird-watching Sailing Arboretums® ¢ Catchand Spas
Cliff diving Nature Sea-dooing? Botanical release
Dogsledding observation Sunbathing gardens¢ * Deepsea
Downhill skiing Nature Surfing? Garden tours *  Fly fishing
Four-wheel driving photography Swimming® Wwildlife parks *  Freshwater
Hang-gliding Outdoor Waterskiing? Z00s * Icefishing
Heli-skiing education Windsurfing? +  Offshore
Ice sailing Outdoor *  Spearfishing®
Mountain biking research Fossicking
Paragliding Stargazing Gold panning
Pearl diving Whale-watching Hunting
Rock climbing * Onshore * Biggame
Sea kayaking ¢ Vessel-based *  Small game
Snowmobiling Mushroom
White-water rafting picking
Wilderness flights
Canoeing
Cross-count-rylskiing Notes
Horseback r_|d|ng a Linked to adventure tourism
Camel trekking . -
Safaries b Linked to 3S tourism
Scuba/snorkelilng® ¢ Linked to ecotourism
Trekking d Linked to health tourism

Figure 2. Dichotomy of naturebased tourism by Plummer (Plummer, 2009p.335

2.2.4 Passive and Active Recreation

Based on the literature passive recreation can be explained in different ways. For
instance, PAOOEOA OAAOAAOGEIT 1T AAT AA AT 1T OEAAOCAA AO A
Al 1T 001 A AT OAOOAET T AT O OEOI OCE OEA AAOQEITTO 1 &£
p8c¢qs !0 AT T OEAO PAOOPAAOCEOA H&bhes@EAO DPAC
involve the use of vehicles (including bicycles) and motorized equipment and excludes any
I OCAT EUAA ObI 0006 21 O OOA $SEOOOEAO #1 O1 AEIl h

other people), reading, meeting with friends, taking photograpb are also considered as

¢nmph

Q1

passive recreation (Woolley, 2003). Jensen ar@uthrie (2006), define passive recreation as
being dependent on the context that is being described). For example, it can be considered

as any recreation that does not depend of physat activity (e.g. birding, sightseeing,
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EETcqh xEAOAAOG ET OEA AT 10O0A@O 1T A& DPAOE ¢
O00i POEOA OAAOAAOGEIT ET 1 AOOOAI OAOOEI C8A8CS
Al OAA EOT OET Co6 2008, hB4ONA Active recre@libnE dfedd) requires

physical and active endeavour from the people who execute them, as in the case of marine

sports (e.g. fishing, divingsailing) (Walsh, 1995). Sports, for example, can be considered as

part of active recreation because it involves physical effort, either within or without a

competition (Roberts, 2001). Based on these definitions for the purpose of this project,

outdoor passive and active recreation will be defined as follows:

x Passive Recreation correspond® any nonextracting activity that does not require
intense physical effort or rules; and may include training, and/or equipment. These
activities can be conducted independently or in company with more people. Thus,
for this project, recreational activites can include whale and bird watching
(onshore, vesselbased), seascape observation (onshore, vesdmsed), watching
(wilderness, other people), taking photos, reading, walking on the facility, walking

their pets, sun bathing.

x  Active Recreation corresponds to any activity that requires physical effort; and may
include training, rules, equipment, and for its meant for extractive/consuming
purposes. These activities can be conducted independently or in company with
more people. For this project, activerecreation can include sea kayaking, scuba,
snorkelling, swimming, boating, sailing, seakiing, sport fishing (from the facility,

vessetbased).

2.3  Pre - Assessments and Vulnerability Assessments

The section describes some of the prassessment and vimerability assessment
approaches that are relevant to establishing a prassessment. There was little to no
information on pre-assessment and vulnerability assessments for harbour facilities.
However, given the nature of the infrastructures, there is pottial to adapt some of these

approaches in the context of working waterfront infrastructures.
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2.3.1 Pre-Assessment for Vulnerability Assessment

For the purpose of this paper, preassessment not only aims to both assist with
distinguishing which working waterfronts are relatively more vulnerable to hazards, but
also to distinguish which facilities are critical. The author proposes that by combining the
fishery perspective-based preassessment (CIAT) with the soci@conomic perspective
based preassessment SEPAC), it will allow for a more integrated understanding of which

working waterfront infrastructures are more vulnerable and critical.

Belluck and colleagues (2007) summarize several definitions relate® | Crital
infrastrucure116 8 | 1 OE T O QrEstrudtu®eEdark e Adescrilietl as a complex societal
system, they can also be defined as an infrastructure in itself. In terms of working
waterfront facilities, the most relevant definition which expresses the concept of critical
infrastructure is the one pOT BT OAA AU OEA 10AAT O1 AT A "1 OAOTIT A
is defined as infrastructure which, if destroyed, degraded or rendered unavailable for an
extended period, will significantly impact on social or economic welAAET C86 | 1 OAAT Ol
Government, nd., as cited inBelluck, et al, 2007, p.6). Adapting this definition, the author
proposes the following definition: Critical working waterfront infrastructures refer to all
working waterfront facilities that if destroyed, degraded, damaged, and/or rendexd will
cause major negative impacts due to the large amount of users that depend of such
ET £FOAOOOOAOO0OA8 4EEO OAOEOEAAI xI OEET ¢ xAOQAC

understand what a preassessment aims for.

Pre-assessments are assessments the¢ek underpinning vulnerability assessments
and, are-a-posterior, to the risk management process as a whole. Based on the literature
reviewed, there does not appear to be a standard definition, methodology or guideline for
what constitutes a preassessmentHowever, there are some similarities acros the many
approaches (United States Department of Energy, 2002aJnited States Department of

Energy,2002b). For instance, preassessments may contain the following phases:

ugagA OAOI OAOEOEAAI ET £#OAOOOOAOOOAG EO OOAA OUuiliTTU
this project.
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(i) asset identification and (ii) identification of criticality/consequences of loss; or it can
also include (iii) identification and charaderization of threats, and (iv) identification

and analysis of vulnerabilities if the preassessment is to dermine the risk level
(Figure 3) (United StatesDepartment of Energy, 2002b).

[ Determine Criticality/ 'd‘::gﬁ'
Identification e - Assess
Threats

Identify and Assess
Vulnerabilities

Probability of Loss Consequence of Loss
DETERMINE o
RISK Repeat
LEVEL Until
Acceptable
DETERMINE H

ACCEPTABILITY narginally Accepiable Hisks — Consider Action

OF RISK Rizks Acceptable — Mo Action

Perform
Cost/Benefit

_ Analysis Identify
Implementation Risk Reduction
Options
Acceptable Not
Acceptable

Figure 3. Risk management process adapted from U.S. Federalafion Agency
(United States Department of Energy, 2002lp.11)

Each of the preassessment phases as shown in FiguBais vital to the other because
of its dependency factor. However, prassessment concepts are mainly focused on
OEAAT OEEEAAOQEI T 1 £ AOE OE AIAS teatpbiggewhidh GAifk€dlAol A A O
the scope of this project; thus, the followingparagraphs will focus in suchphase
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0) AAT OEEZEAAQGEIT 1T &£ AOEOGEAAI EOQUTAT T OANOAT AA
I OOAOO ) AAT OEEAEAAOQEI T AT A 3inisbXdk AdontiffingEwhiE AEO |, 1
infrastructure is/are the most critical, in terms of no-monetary/monetary values loss, thata
working waterfront facility could experience due to a natural/lhuman-provoked event. The
I OOATT AO T AOAET AA EOI i OEA #!) DPEAOA AOA A@bC
O# OEOEAAI EOUOS Ithk GehdmmatisnebEldwEmMediuvingok Righ 103 ffrom a no
monetary/monetary value perspective.CAI covers two tasks: to identify and to rank critical
assets; consequently, helping future assessment to focus their analysis, and supporting the

risk managementprocess. Then, CAl results allow for:

9 a better understanding of factors that affect risks, threats, vulnerabilities,
consequences of loss/damage of the asset
a more focused contemplation of risk mitigation options
people that manage critical facilitiesto develop sound methods for dealing with
the consequences of loss/damage of the asset

1 anincrease awareness among the facility usees opportunity to identify and/or
put into place policies and procedures to mitigate the consequences of

loss/damage of he asset

According to the United States Department of Energy, CAIl results are highly
correlated to risk characterization because while CAl outlines and prioritizes critical assgt
risk characterization uses @l outcomes to focus investments and implenm@ation priorities
(United StatesDepartment of Energy, 2002618 ( AT AARh OAOOAOO xEOE 11 x
disruption would result in low consequences) would not merit substantial investment in
PO OA AUdited StatesDiepartment of Energy, 2002bp.11). The author agrees with the
United StatesDepartment of Energy in which by applying a common set of criteria (e.qg.
multi -criteria assessment for all working waterfront infrastructures that are part of a

waterfront community) will allow a uniform analy sis,and comparable results.

i1 T &£ AOEOEAAI EOUTAT T OANOGAT AAOG 1T & 117 ¢
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T Reviewof the Ai€i ti cal Assets Haskeg@AM)i fi cati ono
Methodology

The methodology presented in this section is based on the framework proposed by
the U.S. Department of Energy United States Department of Energy, 2002aU.S.
Department of Enegy, 2002b). According to such framework, theCAl phase requires to
follow some questions/requisites. These questions are categorized in three segments:
guestions that assess functions and assets, questions that assess impact of loss, and
guestions that asess asset value (Table 1)United States Department of Energy, 2003a
These questions/requirements respond to critical infrastructure assessments in general.
For these questions/requisites to work at the level of working waterfront infrastructure

they would need to be adapted.
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Criticality Criteria (Functions and Assets)
What critical mussion activities take place at the energy facility or ifs remote
sites?
What critical or valuable equipment is present at the facility or its remote
sites?
Where are the critical assets located?
Hawve people. installations, and operations been considered when assessing
assefs?

Hawe cyber networks and system architectures (e g, SCADA systems.
business e-mail. and e-commerce) been documented fully?

dp oyap o o

Criticality Criteria (Impacts of Loss)
What would the energy facility lose if an adversary obtained control of a
specific asset?
What affects would be expected if a specific asset were compromised?
Is the asset still valuable to the energy facility once an adversary has it7
What is the potential for immmediate and significant local impacts due to the
loss of the asset?
What is the potential for loss of energy supply to civilian areas?

What facility personnel. tenants. customers, and visitors could be affected by
the loss of the asset?

What would be the impact on people’s lives and on national or local security
due to the loss of the asset?

What would be the financial impacts to the energy facility and the local
conununity?

oy Doy Oyajdy o

Crmcalicy Criterla (Asset v alue)
Is there little or no redundant capacity or capability o mitigate the loss of the
asset?
What is the potential for cascading effects (e.g.. to other interdependent
mnfrastructures or indusines) due to the loss of the asset?
Do any special simations need to be considered regarding the loss of the
asset. such as the status of hospitals. life support systems. of emergency
services that depend on the energy infrastructure supported by the asset?
What 15 the potential for catastroplhoc effects (weapons of mass destruction
levels impact)?
What did it cost to develop the asset?
Wiould the energy facility need an extended period to make repairs to the
asset?

How does the need for protecting the asset compare with other assets also
considered critical?

7

0

O

) ojdp o

Table 1.1 OAOOGEIT T O 1T AAAAA O1 AOOAOGO OEA C
(United States Department of Energy, 2002a, p.10, p.11)

Besides the questions and/or requirements required for assessing this phas€Al
methodology includes five stages and these are: critical asset identification, consequence
basis for critical asset identification critical asset list, special focus areas, and information to
assist in determining critical asset and componentsUnited StatesDepartment of Energy,
2002b). In the first stage, a workshop (participants may include organization
representative, stakeholdes, users) is recommended to define and achieve consensus about

criticality, and also list the potential critical assets.
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In the second stage, the consequences of the loss of these assets are given a level of
criticality. For example, for some infrastructue, financial loss is categorized as high or low
if it reaches amounts greater than $1 billion or less than $ 50 000, respectively (e.g. in the
CIAT, the highest financial loss in terms of the replacement value of working waterfront
infrastructures is esti AOAA O1 AA OCOAAOAO OEAT wov TEITETI
expressed in three levels: high, medium, and low; and it could be analysed in terms of legal
liability; environmental, safety and health; financial; and operations (sedJnited States
Department of Energy, 2002b for specific details). Some losses are hard to appraise since
they do not have an easyo-estimate monetary cost, such as the loss of a brand name, or the
loss of access to certain infrastructure (e.g. loss of public access to workingterfront

infrastructures).

The third stage consists of listing all the evaluated critical assets, based on the
consequence of loss level, and is then classified according to their criticality (e.g. the CIAT
final report shows the 31 working waterfront infrastructures which were listed a-posteriori
assessed by using the CIAT [CBCL Limited, 2012]). The fourth stage is the identification of
additional assets that are essential for the operations of the infrastructure, but the
information to assess their citicality may not be available. The fifth and final stage is to
identify the top critical infrastructures that will need to be
repaired/replaced/updated/analyses in detailed, which will then provide results for the

coming assessments (e.g. vulnerabilityjgk)

2.3. 2 Vulnerability and Risk Assessments and its relation with the
CIAT

Vulnerability and risk assessment will be briefly discussed in this section since the
CIAT aims to be part of the methodology to determine a climate adaptation approach:
Apply of the CIAT, establish lifeime of working waterfront infrastructures, assess risks,
identify adaptation options (protect, accommodate, retreat), make a decision, monitgsee
CBCL Limited, 2012 for more details
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1 Vulnerability Assessment and the CIAT

Vulnerability assessment can be interpreted either as part of a risk management
process, or as an independent assessment; nonetheless, its outcomes are fundamental to
identified threats and its potential mitigation measures. Vulnerability assessment isafined,
then, as the evaluation of the weaknesses of an asSeto possible threats in order to
determine the total risk to the asset(United States Department of Energy, 20G8. Both,
vulnerability and risk assessments depend of other assessmentsi.e, vunerability
assessments depend of prassessments, as risk assessments deyk of vulnerability

assessmentsgeeFigure 4 inthe following section O Bk Assessmentind the CIAT).

There is not a stated methodology for vulnerability assessments because the
assessment depends on the resource to be analyzed. For instance, airpeuinerability
assessment (e.geffectiveness of security system assessment) adopted by the Science
Application International Corporation (Veatch, James, May, Wood & Krus£999) was
developed from an adaptation of vulnerability assessment to other facilities. Isuch
particular case, the vulnerability assessment project plan addressed several topics (e.g. site
specific scope of the assessment, sitgecific scenarios threat, and projetcplan), and the
assessment methodology included the analysis of adversary threat, target attractiveness,

malevolent acts, and consequences of adversary success.

With some similarities, Baker (2005) suggests a vulnerability assessment

methodology for critA A1  ET FOAOOODOAOOOAOG8 11 O OOAE A OAT I 11
OAAT EAAO OETAA T AT U ET ZFOAOOOOAOOOAO EAOA OEIE
waterfront facilities are a lot less complex critical infrastructures compared to, for example,

airport security system infrastructure. As such, there is perhaps no need to consider all the

steps of the vulnerability assessment methodology as proposed by Baker, (2005) and

described in Table 2 (left column). Baker further notes that a vulnerability agssment

OET O1 A ET AT OPT OAOA -G\ 0 GAMOGXE @0 @B b IxEE AGU @RAIGA j A8

131 OOAO EO AAEET AA AO OAT U PAOOITh ANOEDI AT Oh 1 AOAOE
positve valOA O1 AT T OCAT Bithdstated Depa@dmert AfEelgy £00p.25)
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water systems) and/or critical assets are integrated with identified threat for a

straightforward assessment From the perspective of this paper, the phases, which have

been adapted by the author of this project, are indicated by a check mark in Table 2 (right

column).

Vulnerability Assessment Methodology for Critical Infrastructures

Critical Infrastructuresin general

Working Waterfront Infrastructures

Threat/hazard Identification

Potential threats/hazards could affect the facility. They
could be natural disasters, physical attacks, or normal
accidents in a regular basis.

Potential threats/hazards would be coastal climate
change effects such as intense storms, storm surges,
sea level rise, wave and wind action, etc.

Mission Identification

Identification of the system mission/operation,andthe
functions required to complete the mission.

Purposes of having/keeping working waterfront
infrastructures

Supporting System |dentification

Mission system and/or operationsystem runs dueto
support systems (e.g. electric power, water supplies,
etc..).

Support systems and/or operation systems: Roads,
electric power systems, snow removal service, cocl
room storage facilities, etc.

Critical System Element
Interconnections and
Interdependencies

Understandingand tracing system interdependency. It
will allow identify potential cascade effects.

System Reconstruction

Evaluatesthe time factor in repairing/replacing the critical
facility. Also evaluates repair sequencing, number and
location of maintenance personnel.

Time neededto repair/replace a working waterfront
facility that has been disrupted dueto a coastal
climate change effect

DeterminingVulnerahilities

Determination of which operation systems will be
affected by which threat. Strengths of exposed systems.
Use of matrixto figure out the correlation of potential
vulnerable systemsvs. threats.

Potential vulnerable systemsvs. coastal climate
change effects matrix. Strengths of exposed systems

System Interdependency

Organizations and/or otherinfrastructures could depend
of the systems/facility under threat. Considerthe effects
of disruption of both dewnstream and upstream
organizations/infrastructures.

Personnel and Responsibility

Determine which mission and personnel are necessary for
regular operations, as well as staff responsibilities, and
skills to response ina emergency situation.

Small craft harbour managerial skills/responsibilities
to responseina emergency situation (e.g. storm
surge, storms, damaged harbour facilities). Skills of
user(s) to back-up their operations/useswhich depend
of the presence of the working waterfront facility.

It depends of the procedure, equipment, and skills of

Protocols, equipment, users ability to reduce the

Endurability users/managers to diminish the effects of the negative effects occasioned by coastal climate change
natural/man-provokedincidents threats
Planned System Changes Take into considerations plannedfacilities upgrades and

changes

Table 2. Vulnerability Assessment Methodologfor Critical Infrastructures.

Left column shows the methodology proposed by Baker (2005). Right column shows
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Although the CIAT is not a vulnerability assessment in itself, one of its sections aims
to briefly determine the vulnerability of the working waterfront infrastructure in terms of
coastal hazard exposure (Appendix A). Thus, coastal hazards such as sea level rise, storm
surges, coastal erosion, high winds from the increased intensity of the storms are taken into
AT T OEAAOCAOGEIT TAEINEGEA @BXIGIAAAOG OAAOCETT 1T £ OEA
4EA #)1'4 AAEET AO A x1 OEET C xAOAOAOI T O ET £AOAOGOO
is sensitive to the loss or impairment of the infrastructure, and if the infrastructure is
exposed to wae attack, wind damage, sea ice damage, located on erodable surfaces, and
I TAAOAA ET AT AOAA OOOAAPOEAI A OI OEOAO &I 1T1TAE
the coastal hazards is not evaluated in the CIAT, but a general identification of theshes,
ET OOAER OEA OOOI 1 AOAAEI EOU AOOAOOI AT 66 OAAOQEI
of what would be a working waterfront infrastructure located in a coastal zone greatly

exposed to coastal hazards.

1 Risk Assessment and the CIAT

Even thoudh the CIAT is not a risk assessment, but a pessessment tool, the author
believes that its outcomes are essential for the risk assessment process. By identifying the
most critical working waterfront facilities during the pre-assessment phase by using the
CIAT, risk assessment approach (risk assessments aim for determining priorities for asset
protection and identifying mitigation options) will help focus on selected working
waterfront facilities, therefore, allowing for cost effective risk assessments. kéwise the
CIAT, SEPAC will help to buitih the risk assessment process, either by complementing the
fishery-oriented CIAT or by analyzing the working waterfront from a socieconomic
perspective. Also, by including SEPAC in the risk assessment proceswarfking waterfront
facilities, it would help to identify mitigation/adaptation options that fit both the fishery

and socioeconomic interests.

As it was mentioned above, risk assessments depend of other assessmeiitse
determination of risk starts with the results of the vulnerability assessment, as well as the
involvement of information related to the likelihood, magnitude, probability of a
threat/event (Horlick -Jones et al, 1995 and Taylor, 1993, as cited in Barrow, 1997). Risk

assessments can providenformation that allows for the comparison and prioritization of
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specific risks (Suter, 1993, as cited in Barrow, 1997), and adds consideration of the
likelihood of threats coupled with the economic, political and social consequences of the
OUOOAIT (HEakdE PODDAI.

The risk management process comprisesix phases Figure 4 describes the risk
management process and provides some prompting questions/requirements to help guide
the process. Each risk management phase is crucial for achieving cesffective risk

mitigation measures and making informed risk management decisions. For that reason, this

paper urges government/local agencies to include both CIAT and SEPAC as part of the risk

management process of working waterfront infrastructures to coasl climate change

effects.

RISK ASSESSMENT

for asset protection

What critical activities take place at the facility?
. ae Have people, installations and operations considered when assessing assets?
- Identlfv 'crltucal assets What is the potential for immediate and significant local impacts due to loss
z and the impact of of the asset?
g their losses What facility and visitors could be affected by loss of the asset?
& What would be the impact on people’s life's?
o What could be the financial impacts to the and facility and the local
7s) 2 community?
I
w .
(LI/J) & Identify what
protects and What perimeter barrier protect the facility, and what level of protection?
U . What alternatives are available if the infrastructure is disrupted and how can
o supports the critical long the alternatives support the critical functions of the asset?
oc assets
(o
>
[
= MEE
Z s & b |dentify and What type of threats are expected?
L ” E g characterize the What specific events might provoke a specific threat?
w
2 a 2 threat
L <
Q E
< 2
Z é Identify and Analyze Are any of the critical assets unprotected?
5 vulherabilities Are any of the critical assets minimal protected?
)
< =
> 2
v
(Vp) Assess risk and Assess criticality rating criteria
mm— . . e Assess threat rating criteria
o determine priorities Assess vulnerability rating criteria

Assess risk rating = (Criticality rating) X (Threatrating) X (Vulnerability rating)

Measuresto preventdamage

Identlfv mitigation Measures to limit consequences
options, costs, and Measures to speed recovery
trade-offs General mitigation measures to reduce vulnerability

Figure 4. Risk Management Process. Based on #reergy infrastructure risk

management of the United States Department of Energy (2002a)
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Vulnerability and risk assessments have been conducting, firstly, for environmental
security purposes. For example, some of the analysis has been tailored to proactively
develop risk management plans against envinmental alteration due to potential chemical
releases into the environment. However, for the scope of this project, the threats or hazards
are focused on climate change effects (e.g. intense storms and surges, wave action), rather
than manmade triggered.Hazards classification includes natural, quashatural, and man
made hazards (Barrow, 1997). Thus, when the threat is natural, hazards assessment deals

with flood, storms, tornado, tsunami, etc.

Finally, in general, independently of the assessment type .(g preassessment,
threat, impact, vulnerability, risk), these evaluations offer several benefits. For example,
building awareness, as well baselines in which future assessment could be compared,
feedback on best assessment practices. Characterizationkay critical infrastructures and
identification of vulnerabilities to develop responses are also among the benefits provided
by the assessments mentioned abovéJpited StatesDepartment of Energy, 2002p. Also, by
knowing the vwvulnerabilities either for previous assessments or incidents offer key
information to built-in new pre-assessments, vulnerability and risk assessments, real

consequences, and potential cascade effects expected for identified threats (Baker, 2005).
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CHAPTER 3: METHODOLOGY

Inventory method

1. Review existing CIAT
and Selection of
study sites

) ) 3. Online Literature
2. Brainstorming

with NSDFA and database

searching

4, Site Visits in HRM and

Search, Google maps Lunenburg, and primary inventory

list of the registered socio
economic actities

Inventory method

5. Review of socieconomic activities listed in the soeg@onomic primary inventory list:
Questionnaire sent to local HRM planner and Lunenburg

y

6. Establishing the format and scoring system of SEPAC, and evall
of the value assesment total scores of SEPAC and CIAT

7. Testing the Draft version of So@oonomic PreAssessment
Criteria through site visit conducted by $A staff

\!

8. Assess the tool Effectiveness:
Focus group with NBFA and Federal

SocieEconomic PrAssessment Criteria (Final

Produci

Figure 5.Methodology to Develop the SocidEconomic PreAssessmentCriteria

The methodology used to develop the SEPAC included eight phases (Figure 5). Phase

one consisted of reviewing the CIAT to select the sites of studies and to get a better

understanding of the CIAT in order to help in the development of th SEPAC. Phase two
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served to brainstorm and to choose the method utilized to develop the SEPAC. Similar to
phase one, phase three consisted of a desktop analysis, which helped to identify some of the
socio-economic activities being conducted at and withilNova Scotian working waterfronts.
Phase four encompassed site visits to the working waterfront selected in phase one; and
this phase helped to identify/confirm socioeconomic activities occurring in/around
working waterfronts. In phase five, expert consuhtion was undertaken. A questionnaire
was sent to local HRM planner and Lunenburg NGO in order to confirm/add information
about the socieeconomic activities that occur in and nearby the selected working
waterfront facilities. Phase 6 involved the combindon of information collected during
phases 15, which then guided the structure of thescoring system for the SEPAuring
phase seven, N®FA representatives tested the SEPAC. Finally, in phase eight, the
effectiveness of the tool in terms opractical actions and/or decision-making processesvas
assessed through a focus group comprising of selected Government personnel. A detailed

explanation of each phase is presented in the following sections.

3.1  Selection of Study Sites

As noted in Chapter 1, the pilotvulnerability assessments for 31 fishingrelated
coastal infrastructures was previously conducted by CBCL Ltd. using the CIAT (CBCL
Limited, 2012). Coastal infrastructures that were assessed include breakwaters, fish plants,
oil storage facilities, ship epair buildings, harbours, and wharves. Geographical locations
where the CIAT was applied includediive Nova Scotia coastal towns: Halifax Regional
Municipality (HRM), Oxford PortHowe, Minas Basin, Yarmouth, and LunenburgCBCL
Limited, 2012) (For detailed information about specific places within the six towns see
Appendix B). For the scope of this project, the focus is specifically on working waterfront

infrastructures such as wharves, smaltraft harbours, and breakwaters.

Due to logistical constraintsincluding time, location accessibility and budget, the

criteria used to select the final study locations for this project are as follows:
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1 The place that has the wharf/smaHcraft harbour/breakwater must be located less
than 200 kilometres from Halifax

9 The wharf/ small craft harbour/breakwater must not be located in an isolated4
area

9 The wharf/ small craft harbour/breakwater must be part of a working waterfront

community

Based on these criteria, at least three working waterfront infrastructures were
selected at each of the two main locations (HRM and the Town of Lunenburg). Within the
HRM location, Herring Cove and Eastern Passage were the selected areas (Fi§aje For
the Town of Lunenburg, the Lunenburg Harbour was the selected working waterfront age
(Figure 6b). Figure 7 shows the working waterfront facilities that were assessed in each

area.

Figure 6a. HRM selected sites: Eé&rn Passage and Herring Cove
(Source:https://maps.google.ca)

ugi O OEEO POl EAAORh OEA OAOI OEOI | AGAdidcomAmh OO O1 Al
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Figure 6b. Town of Lunenburg skcted site: Lunenburg Harbour
(Source:https://maps.google.ca)

Working Waterfront Infrastructure Study Areas

Halifax Regional Municipality Town of Lunenburg
Eastern ) Lunenburg
Passage Herring Cove Harbour
wharf wharf || breakwater Fishermen's || Museum || Zwicker || Railway
wharf wharf wharf wharf

Figure 7. Working waterfront infrastructure areas of study
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9 Site boundaries

A key consideration prior to developing theSEPAGs to delimitate the boundary of
the working waterfront area of study. Sairinen and Kumpulainen (2006), in their study
about urban waterfront regenerationts, delimited their area of study by including only
buildings and areas that were either on the water, or visually linked to the area. For the
purpose of this project, the study of area for each working waterfront facility (includes the
faclioOuU AT A EOO AOAA 1T &£ ET £ OAT AAQ xAO AAI Ei EOAA
x A O A O AialSéolia Fijsheries, n.d., as cited in CBCL Limited, 200%mnd (ii) the land
and/or buildings adjacent to the sea on both sides of the facility or mairoad to the facility
within the 200 metres (m). This boundary was reconfirmed when the site visits were

conducted.

3.2  Inventory Method

1 Brainstorming

Brainstorming is a general facilitation technique that serves to generate several
ideas in a short period ime. Brainstorming can be used to start a discussion of business,
systems, applications, and other requirements; to collect important points from several
AEOAOOOET T ON AT A OO1 CATAOAOGA EAAAOG AOI O1 A £AC
application, pOT AOAOh 1T O OAOOEAAG j-AATO 0o ' AAi Oh ¢
brainstorming sessions were conducted to identify the most practical method to develop
the SEPAC (considering the time limit of the project). Following an extensive discussioby
the author with Dr. Rapaport (Dalhousie University andnember of the Canadian Institute of

Planners), NSDFA staff members and host supervisors David Mitch&l(Coastal Strategist),

507A0A0AEO0T T O OACAT dsaitded ksl thedprodess i whidh Aabanddned waterfront
ET AOOOOEAT AOAAOh AT ATT O OAAAOIT O ET GCAT AOAT AOA O/
whole city in a proactive and creative manner (Morena, 2012, p.81)

16 During the development of ths project, Mr. David Mitchell was working closely with the author of
the assignment. However, at the last phase, he was not able to participate due to he changed work.
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Justin Huston (Coastal ZoneCoordinator) and Sean Weseloh McKeane (Coastal Zone
Coordinator) the approach recommended to develop th&EPA was the inventory method.
The inventory method included three phases: literature search, site visits, expert

consultation.

9 Online Literature search

The literature search was done by reviewing online noitommercial published
information focusing on other uses/activities (besides fisheries) happeimg on wharves,
small craft harbours and/or breakwaters. Online information sources includedGoogle
maps, land use plans, gray literature (e.g. provincial techréd reports, consulting
Al I PATEAOGS OADPT OOOh AT A x1 OEET ¢ DPAPAOOQh cCI OA«
municipal)l, community websites, commercial websites (recreational and tourism), local
non-governmental organization websites, and newspaper wesites.

Google maps were used to find information regarding socieconomic activities
in/nearby working waterfront infrastructures. The maps helped to spatially identify the
activities and business occurring mostly in the surroundings of the facility. Somef the
economic businesses running nearbyhe facility are tagged in Google maps; however, that
information only served to form a general conceptualization about what could have been
expected to see during the site visits. Gray literature, in particulaigontributed to bring
together the other pieces of information related to norfishing activities happening
in/nearby the working waterfront facilities, whist websites (e.g. @mmunity, business, and
newspaper websites) helped to obtain information on typical yearly and current

recreational activities and tourism services.

1 Site Visits

Shelby and Harris (1985) stated that site visit provides a more comprehensive
representation of all site characteristics.In such, site visits contributed to build the whole
picture about everything related to working waterfront facilities and adjacent areasTwo
site visits were conducted in May. The site visits took place over a weekend (during the first
site visit the day was cloudy, whereas for the second site visit it wassanny day). Each site
visit was conducted between the hours of 10.00 and 18.00he first site-visits were to
Eastern Passage and Herring Cove working waterfront areas. The second site visits, were to

Herring Cove and Lunenburg harbour working waterfrontareas. In contrast with Eastern
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Passage and Lunenburg Harbour, Herring Cove is neither a Heritage place nor an obvious
tourist location. For that reason, site visits in Herring Cove were conducted during both
cloudy and sunny days to assess if there weany difference in the types of activities taking
place at this location. Although local citizens and visitors were eager to share their
viewpoint on the uses that working waterfront facilities provide for them, only thein-situ
observations and photographgaken by the author were used to assess each of the working
waterfront areas.
The assessment time per working waterfront facility and nearby areawas
approximately one hour.Inventorying of the sociceconomic activities took approximately
half an hour per working waterfront facility, with an additional 30 minutes to assess other
socio-economic activities happening within a 200 m radiusf AO ET AEAAOAA ET
"1 01 AAOEAOGS OAAOEIT Qs $O0OET ¢ OEA OEOA OEOEOC
understanding of the socieeconomic activities happening in the working waterfront
infrastructures, and (ii) for a more effective analysis of the information collected through
the inventory method, the data collected were organized in four categories: passi
recreational activities, active recreational activities, economic activities that directly use of
the facility, and economic activities that do not directly use the facility. Site visits helped to
confirm and/or add information to that already obtained from the online literature search;

a socieeconomic primary inventory list was developed as a result of the site visit phase

1 Expert Consultation

Expert discussion was facilitated using the questionnaire and through informal
email exchange. The socieconomic primary inventory list was used to develop a twepage
open-ended questionnaire. The objective of the questionnaire was to help support and
expand upon the information collected during the literature review, and site visits
(Appendix C). Based on the uwpstionnaire, the experts were asked to answer six questions
regarding different types of recreational activities (passive or active) they had observed at
the working waterfront and nearby areas. The questionnaire also sought comments on
festivals happenirg in and/or nearby the facility, oceanrelated business using the facility,
and businesses that could depend of the facility. The experts were also asked to provide

feedback on relevant socieeconomic activities that may have been missed in the study.
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In order to proceed with the expert consultation, the authorcontacted government
or non-government personnel who had considerable experience in issues relating to
working waterfronts, and/or had information regarding other uses and activities happening
in and nearby the selected working waterfront facilities. For expert discussiofi, it was
planned to contact HRM and Lunenburg municipal planners because of their direct
experience with wharves, small harbours, and/or breakwater within their jurisdiction.
Unfortunately, for the Town of Lunenburg (at least at the time this project was in process),
there was not a municipal planner assigned for this location (personal communication,
David Mitchell, June 4, 2012). Nonetheless, it was recommended to contact a resgnatative
of the NGOBIuenose Atlantic Coastal Action Foundation (see www.coastalaction.org). Table

3 provides the information for those that took part in this process.

Expert Information Halifax Regional Municipality Town of Lunenburg

Name of expert John Charles Brooke Nodding

Institution and/or
Planning and Infrastructure Bluenose Atlantic Coastal Action Foundation
organization

Position / Role Planner Executive Director

Table 3. Prdessionals consulted for the expert consultation phase
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3.3

Establish ing the Format and Scoring System of SEPAC,
and Evaluation of the Value Assessment Total Scores of
SEPAC and CIAT

Format of the SEPAC

In general, for the design of the SEAC, the format followed the similar structure of

the current CIAT form (Figure 8) with the following amendments/additions:

(i)
(ii)

(iii)

The value considerations were organized in sections by type of scoring.

Snce the CIAT is meant to conduct rapid assessmenthe response options for the
SEPAC did not have to include findetailed information

The numerical-based scale systemwas structured by a categorical classification
(ordinal variables type) which included only 1, 2, 3 score responses, where 3
represented the higher score, while 1 the lower scoreThe author of the project
decided only to include the number 1, 2, and 3 as categorical numbers to keep the
same numerical based system of the CIAT in order to be able to compare and
combine the outcomes of the CIAT wit/without the SEPAC.

Figure 8. Scheme of value assessment taken from the CIAOBCL Limited, 2012)
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