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Responding to a changing environment

Coastal Floodplain Mapping Project

« Regional Growth Strategy Implementation Action

« Gathered data for technical study & prepared coastal flood hazard
maps to:

> Dbetter understand coastal flood hazards e
» ensure a standard of public safety into the future
» use for land use, infrastructure planning & emergency
management
> be use by engineers & development sector to plan coastal = ==

projects



What are other coastal communities doing?

A few examples:

« City of Nanaimo - draft Climate Resiliency Strategy

« Town of Qualcium Beach - Waterfront Plan & draft Climate Action Plan
« Cowichan VRD - Natural Hazard Risk Assessment

« Comox VRD - Coastal Flood Mapping Project

« Capital RD — Coastal Flood Adaptation Strategy

o City of Campbell River - Coastal Flood Mapping Project

« City of Surrey - Climate Adaptation Strategy

« City of Vancouver - Vancouver's Changing Shorelines

www.rdn.bc.ca



Study Area: Phase 1 & Phase 2

Regional District of Nanaimo
Coastal Flood Hazard Mab Atlas
Map Tile Index
| ;

Bowls..e_rii-uw —~—
]

Legend
Map Tiles
r__j Phase |
T Phase
Boundaries
[] RDN Electoral Areas
[ Municipalities
Village Centres
P54 First Nation Reserve Lands
Open Spaces (Park, Forest, Greenlands)

www.rdn.bc.ca




Which flood hazards mapped?
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Coastal modelling — designated storm approach
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Comox Valley

Strait of Georgia
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| INSET MaP 7
Rotes to User:
1. This mag is designed to sccompany a Flosdplain Magping Repart (Ebbwater Consulting bne. and
Cascadia Coast Research Ltd, 20193 and s intended for the p et out in that rep Iy, e

the min reort for further detaits on the methadology, results and limitatio
2. Fioad water depths were developed using a 0.5% Annual Excerdance ﬂmhmn-ﬂup;nuod and
a1 Relative Sea Level Rise (RSLA).

3. The adopted valies for sea level rise are based on guidelines fi dwell [2011). These
are subject to change and RSLR values may need to be reassessed in Future.

4. Water depths D0 NOT include a freeboard alowance.

Limitations:
L. The accuracy of the presentid flood fepths is imited by avallable data and madeling approaches.
Water slevatic 0 fire transects to caleulate the fsad depth layer.

Pisase refer to repart for detalled discussion of limitations.

2. The accuracy of the Aoodplsin extent is fimited by the accuracy of the base surveys and mapping
data, The floodplain imits were not estabiished on the ground by legal sirvey.

3. This mag was produced by Ebbwater Consultinginc. using generlly accepted best practics and
guitelines for the Province of British Columbia. However, flooding may sill oceur outside the defined
finodptain boundary, and Chbwater Consulting Inc, and Cascadia Coast Research Lid, do not assume
any liability by reason of the failure to delineate flood areas on this map.

4. The warter depths shown on this map are i provide an assessment of curnent and future flooding to
help inform decisions on futisre lnd use policy. Under the provisions of the Local Government Act
2004, these fiood extents onfy take effect when adopted by bylaw or implemented via another
planning tood {such it ares). They i ot eisrmently have any lagal ae
planning standing.

5. Fipod depths in the vicimity of rivers (such s Big Qualicum River, Engiishman River, Little Qualicum
Kiver and French Creek) are also a function of river flows. This mapping only shows the coastal
companent, and thenefore fioad depths may locally be higher For estuarine areas, the combined
effects of coastal and riverine hazards should be assessed. For the Englishman River and the Little
Cusalicum Rives, riverine food maps exist from 1985 and 1897 {BC Ministry of Environment 1985 and
1997), while no flaod miaps exis for Big Qualicum River and French Creek.

6. Base map and parcel fayers were provided by difierent data owners and are subject to differences.

Data Sources:

1. Flood Congtruction CRP) vl e by Cascadia Coast Research Lid.

2. Water depths were interpolated from a limited number of transects and are relative to onshore
topography.

3. Provindal riverine floodplain tayer was downloaded from “Floodplain Maps by Region”, BC Ministry
of Environment 1985 and 1997. Accessed February 19, 2019,

4. First Nation Reserve Lands (also known as indian Reserve Lands] layer was downloaded from
DataBl, Province of British Columbia. The other civic boundary Layers were provided by the RDN.
5. LIDAR data surveyed in 2016 was used to creste the Digital Eleation Madel {DER)

. O5M Mumanitarian Data Model and CARTO's P\mkrnn ted using derivatives of O

data { : cartog Feense CC BY-5A)

References:
1. Ebbwater Consulting Inc. and Cascadia Coast Research Lid. (2019). Regional District of Nanaimo
Coastal Floodplain Mapping, Prepaned for the RDN,
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Notes ta User:
1. This map is designed to accompany 1 Coastal Floodplain Manping Beport (Ebbwater Consulting fnc. and
‘Cascadia Coast Research Ltd, 201%) and is interded for the purposes set out [n that report only. See the main
report for further detalls on the methodalegy, resuits and limitations and references

2. Flood water levels were developed using a 0.5% Annual Exceedance Prabability (AE#) flood and 1.0m
Helative 5ea Level Rise (RSLR].

3. The adopted values for sea level rise are based on guidelines from Ausenco Sandwedl (2011). These ane
subject 1o change and KSLE values may need to be reassessed In future,

4.4 0.6 m frosbaard allowance has been Induded in water levels In sceondance with Ausence Sandwell
{2011).

. Flood Construsction Leveds [FCLs) have been divided into reaches based on similar fioad levels vahues (FOL
values are giver relatve 1o CGVD2013). Simp#fied reach maps withoit contours are alsa avallsbie.

6. This map was produced following the Coastal Floadpl; 2011} and

Practics Guidelines {APEGEC 2017].

7. The coloured F(L Reach polygons show floodplain areas as defined by the indicated FOL

8. The Regiana| District of Nanaima (RUN) does na represent that not accurautside of the
indicated FCL Reach and will not exceed the FCLs indicated on the mag.

9. Application of the FCLs presente in'this map should be done in 2ccondance with relevant policy and

f by st by usallf
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Comox Valley

Umitations:
1. The accuracy of the pressnted FCLs bs limited by avallable data and madelling approaches. The FiLs are
fiazed on 10 s share transects. These have been smptfied by merging areas of similar transects into FCL
reaches. B ta repart | fing Inc. and Cascadia Coast Ressarch Ltd, 2018) fora
detalled discussion of limitations.

2. The accuracy of the fioodplain eaent is Smited by the accuracy of the base mapaing data and surveys. The
finadplain limits were nat estabished on the ground by legal survey.

3, This map was produced by Exbwater Consulting Inc. using generally accepted best practics and gmzhm
for the Provinoe of Britich Columbia, However, g rmay st acour

‘boundary, and Ebbwater Consulting Inc. and Cascadia Coast Research Ltd. do not assume any IIle.Iwb\‘
Teason of the failure to defineate fload areas on this map.

4, The outlines and on this to provide an of current and future flaod levels
1o hedp Inform decisions on future land use policy. Under the provisions of the Local Government Act 2004,
these bevels cnly take effect when adogted by bylaw or implemented via ancther planning ool {such as 3
development permit area). The required sethack from the FCL Reach area is defined in RON Floodplain
Management Byiaw Na, 1369, 2006.

5. The presented FCLs are limited to f the effects ofa fiood hazard and they do nat

include effects of rverine flaoding. FCLs In {suchas River, English River, Little

Qualicum River and French Creek] should be based bath an the i cond d river levels. Mare
Fazard in £ Kiverand Little Cualicum River can be found in flood hazand

assessments completed by the Frovinoe of BC (BC Minstry of Environment 1985 and 1997}, however no flood
maps exist for ather estuarine areas.
6. Base map and parcel layers were provided by different d and are sub differences.

Dt Sources;

1. Flood Consruction Reference Plane [ECRF] values provided by Cascdia Coast Research Lid.

2. First Nation Reserve Lands (also known as Indian Heserve Lands] layer was downloaded from Datag,

Province of Britich Columbia: The ather civic boundary layers were provided by the egional Dissrict of

MNanaima.

3. frovincial Riverine Floodplain lyer was downloaded from “Fleodplain Maps by Reglon”, BC Ministry of

Emvironment 1585 and 1997, Accessed Felinsary 19, 2019,

4. LIDAR data surveyed in 2016 was used to create the contours. Contours are 1.0 m CGVD and greater.

5. 05M Humanitarian Data Mode! and CARTO' Pasitron, created using derivatives of OpenStreetMap data
e i CCEYSAYL

eferences:
1. Ebbwater Consulting Inc. and Cascadla Coast Research Lid. (2018). Reglonal District of Nanalimo Coastal
Hoodphain Mapping. Prepared for the Regional District of Nanalmo.
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Map 1 of 10

Notes to User:

L. This mag Is designed to oastal Floadplain Mapring Report (Ebbvater Consuing Inc. and
Cascadia Coast Research Lsd., 2015) and Is intended for the purpases set cut in that repart only. See the main
repart for further detafis on the methedology, results and Emitations and references.

2. Fiaod water levels were devedaped using 3 0.5% Annual Excaedance Prohabllity |AEP) acd and 0.8 m and
1.0 m Relative Sea Level Rise {RSLRL

3. The adopted values for sea level ri: based on guidelines from well {2011}, These are
subject to change and RSLR values may need to be reassessed in future.

4. A 06 m frechoard allawance has been included in water levels in accordance with Ausenco Sardwedl
2021}

5. The Sea Level Rise Planning Areas are based on Flaod Construction Lewels {FCLs) which were divided into
Reaches bazed on dmilar flood level values.

6. The Reglonal Distrh does not g will ot occur outside of
mmnmgmslnmmmmem

Umitations:

LTh ' d FCLs s fimited by avaitable data and modelling The Folsare
based an 10 cross-shore transects, These have been smalified by merging 1ok of e tramsacs e FOL
reaches. flease refer to report (Ebbwater Consuiting Inc. and Cascadia Coast Research Lod., 20109) fora
detalled discussion of limitations

2. f the flootipl limited by th Fthe base mapping data and surveys. The
fioodpiain limis shlished on the ground by legal
3. Tis map Ebtwarer Consufting Inc fce and guideines

for the Pravince of Britich Columibla. However, flooding may =¥l ocriit autside the defined floodplain
baunidary, and Ebtwater Consulting Inc. and Cascadia Coast Research L4 do not assume ary liabllity by
reason of the failure to delineate flood arcas on this map.
4. The areas shown on this map an: to provide an assessment of current and future fload fazard to help
Infoem decisions on future and use poliy. Linder the provisions of the Local Government Act 2004, these
areas anly take Mnanmmmedbrhvlawa implemented via another planning tool {such as a

Is defined in RON Flcodplal MNo.3464,

2006,

5. Th d extents are limited . # the effects of 3 coastal storm flood harard and they do
it include effects of riverine floading. Flood hazard In estuanne areas [such as Big Qualicum River,
Englishman River, Little Qualioum River and Fl:m:h Creek] should be based both on the coastal conditions and|

river levels. an Hi and Ll FKiver can be found
in pleted by th i # BC {BC Ministry of Environment 1985 and 1937),
howeuer no flood mags exis fo ather estuarine arcas.

6. Base map and parcel layers were d b 4 d are subject to differ

Data Sources:

1. #iacd & Heference Fiane (FCRP v Cascadia G d.

2. First Mation Reserve Lands {also known as mdln Reserve Lands] fyer was downloaded fmﬂl DataBC,

Prowince of Beitish Columbla. The other chvic baundary Layers were provided ty the Regional Bistrit of

Nanaima.

3. Provindial Aoodplain layer from “Floodpiain Mags by R ", BC Ministry of

Environment 1585 and 1957. Accessed February 19, 2015,

4. 056 Humaritarian Dats Model and CARTO's Fosttron, created sing derlvatives of OpenStreethap data
.ong 1@ O avsa).

Heferences:
1. Enbrwater Consulting inc. and Cascadia Coast Research Ltd, (2029). feglonal Uistrict of Nanaimo Coastal
Flpadalain Mapping. Prepared for the Regional District of Nanaima.
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Notes to User:
1. This mag is designed to accompany a Coastal Flsodalain Mapping Report (Ebiwater Consubting Inc. and
Cascadia Coast Aesearch L., 2018) and i ntended for the purpases set out in that repart caly. ez the main

detatic cn th results and
2. Ploin waite i wire developed wsing a 0.5% Anmusl Exceedance Probabllity (AEP] Rood and 1.0 m
muhm Sea Level ise {RSUR).
for sea level o guidelines from {2001}, These are

subiect to change and RSLA values may need to be reassessed in future.
4. AD.6 m fresboard allowance has been included in water (evels in accordance with Ausenca Sandwell
{2011).
5. Hood Caratructon Levels (FCLs] have been divided into reaches based ansimilar fioed levels values (FCL
values are given refative to CEVD2013).
6. The colaured FCL Beach polygons show floadplain areas 25 defined by the indicated £C1.

g ictrict {RDN daes  fcoding will nat occur autsde of the
mdum:ua Reach and will nat mceed the FCLs indicated on the map.
8 Appiication of the £CLs presented in this map shauid be dane in actordance with relevant palicy and

by a suitably g

I.emtlﬂon:

fthe p d FCLs & limited by lable data and modelling ches. The FCls are
bascd on 10 cross-shore transects. These have been simplified by memging aneas of simiar transects Into FOL
reaches. Flease refer to report {Ebbwater Consuiting Inc. and Cascadia Coast Research Ltd., 2009) fora
nmaled discussion of limtations.

s limited by th #the base magping dats and sureys. The
ﬂmsdmim limitz were not established an the ground by lagai survey.
3. This mag was praduced by Ebliwater Consuiting Inc. using generally acoepied best practice and guidelines
for the Province of British Colamla. Howsver, flocding may stll nccur outside the defined floadalain
baundary, and Enbwater Consulting Inc. and Cascatia Coast Hesearch (4. o not assume ary [ability by
reason of the fallure to delineate fiood areas on this map.
4. The outlines and levels shown on this map are 1o provide an assessment of cument and future flood levels.
to helpinform decisions an future land use policy. Under the provisions of the Lol Govemment Act 2004,

thes evels ony take by bvlaw or via another planning ool (suchasa
L Th fram the FCL Reach anea is defined in RDN Focdpiain
mem D'phw HNo.1468, 2006,
d FELs are limited of the sfiects af a mastal stoem flood harand and they do not

Inclide effectsof iverine fiocding. F{Ls In estuarine areas {such as Big Qualcum River, Englishman River,
Lirtle Qualicum River and Hench Cresk] should be based both on the coastal conditions and river levels. More
Informasion o riverine hazard in Englishman River and Little Gualicum River can be fourd Inflood hazard
amessments compieted by the Province of BC (BC Ministry of Enviranmens 1985 and 1937), hawever no flood
maps exist for other estuarine aneas.

&. Base map and parce! layers were provided by diffe d d are subject to di

Data Sources:
1. Food Carstruction Heference Hlane (FCBE) walues provided by Cascadia Coast Besearch Lid

2 First Mation Aeserve Lands {alsa knawn, 23 indian Reserve Lands) leyer was downbaaded from Databit,
Prosince af Biritish Columbla. The other cvic boundary kapers were provided &y the egional District of
Nanaimo,

3. Provincial Riverine Fiaodpiain layer was downioaded from “Foodpiain Maps by fegion”, BC Ministry of
Ervironment 1985 and 1957, Accessed February 19, 2014

4. Q5™ Humanitarian Data Model and CARTCNS Posttran, created using derivatives of OpenStrestMap data

ang |& 0 license CC BY-54).
References:
1. Ebbwater Consulting inc. and Cascaris Coast Research Ltd. [2018]. Hegioral District of Maraima Coastal
Floadniain Mapping, Propsred Sor the feglonsd District of Msnsima,
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Where we are...

S

KEY DELIVERABLES

Backgrounder, Program Plan — complete 2016

Acquire LIDAR — completed 2017

Develop coastal flood hazard maps — completed 2019
_ We're Here
Update land use bylaws — pending approval ——
Update riverine floodplain maps (3) — pending 2020 - 2023

Combined coastal + riverine flood risk assessment — pending 2024

Adaptation Strategy - pending

Various departmental implementation projects - pending
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Proposed Next Steps
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