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1.0Introduction
Extreme climatic events are a major global concéanious regions througho@anadéhave

recently experiencedrought conditions and significant flooding events due to climate
variability. For instance y@remerun-off events (EREs) havecauseé flooding that, in turn,
causd significant damage torban and rural municipalitiess well aghe watersheds they
inhabit. Severe economiimpactshaveoccuredto the rural landscadeom lost crop production,
damagedural infrastructure, and restricted movement of valuablé&aon inputsand
agricultural commoditiedJrban centrebavealso suffeedsevere economienpactsthrough
flood related damage to homes, businesses, and infrastructure, as well as incuifiogrgign
emergency preparedness expenséese experiences hagkearlyillustrated theneedfor rural
and urban stakeholderseagplore opportunitieto developgvaluate and implement protective
climate adaptation strategies to ensure long term suskaigadwth and community safety.

The main focus of the Redberry Lake Region Pilot Study is to provide stakeholders with
information on how to identify and develop adaptive climate strategies that angracticaland

costeffective.

The insights fromlttis study will; 1) benefit decision makers within the Redberry Lake Region;
and 2) the methodology used and lessons éebmill be shared with decision makers across
Canada in order to explore preventive measures that may be taken to protect a regio@ from

potential damage caused by an extremeaffievent.

To achieve this objective, the Studyds Techni
comprehensive methodology to evaluate three adaptation options in the Redberry Lake region.
These inclde: Water Retention and Drainage Systé&rgional andCommunity Planningnd

Clear and Enhance Turtle Creek

1.1Key Conclusions

1. The AWater Retention and Drainage Systemo o
investment may be worthwhilgith frequency of extreme ruoff events expected to

increase over time with climate variability.
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2. ThedegionalanCo mmuni ty Pl anfounatglie avepytcasteffiectinveavay
of avoiding damage and damage cost due to extremeffa@wvents and floadg.

3. The AClear and Enhance Turtle Creeko option
estimated life cycle costs enhancement clearly exceed any damage cost generated in any

extreme ruroff events.

2.0Method of Assessment
The method of assessmédaor LIRA considers multiple scientific disciplines and local

knowledge within the context of an economic study. Conducting assessments of watersheds
based omodelingis particularly difficult in the Prairie pothole region of Canada. This is due in
partto the relatively flat topography, poorly defined natural drainage, numerous potholes that
dominate the landscapendthe effectof antecedent soil moisture and climate conditions.

The assessment method used in this study is based on the original iecamalysis method

developed in a 20088 NRCAN funded study entitleédapting to Climaté&xtreme Events

Ri sks Across Canadads Agr ilntegrdted Rilotssiudy Bfc onomi ¢ L
Watershed Infrastructure System Adaptatiemd in part on thAssiniboine River Watershed

LIRA Pilot Study.Due to similar procedures being performed in the economic assessment
methodology, select piecestofh e s e technra dotusméntationexeincorporated into this

report.

The method of assessment usadiie Redberry Lake Region LIRA Pilott&dy rests on a
straightforward rule of economic assessment. If the reduction in expected damage costs exceeds
the associated costs of adaptation, then the option under study would appear to be a sensible
consideratia for investment. Alternatively, if the costs of adaptation exceed the expected

reduction in damage costs, then the option under study would appear to be a poor investment.

To implement this rule of economic assessment in practice, it was essentiakimlitated run

off events to damage costs over theyRar planning period selected for this study. Though the
costsof adaptati on mathe rdsdting smeam of damabe abstsasdedignton the
pattern of ruroff experienced in the future
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A number of stepwerecompleedto ultimately link runoff forecasts to damage cost estimates

over the 25year planning eriod. These include:

1 Flooding under extremerun -off eventsand adaptation options:A hydrologist
gener at ed r el tonreRedbenyflLike Redionm a e staiusquadi
scenario and used a pselected extremeain-off amountof 100mmwithin a 24hour
period. Based on a Gumble extreme value analysisGenm amount corresporsdo the
100 year return per iagnitudaaventappraximately@dm)n guar d o
was also run with an assumed return period of 1:1,000. The flood maps were required as an
input for the economic receptor database with the information used tonaetehe water
fraction covering each land parcel under different events for the economic analysis.
Generamodelingprocedures and limitations are discussed in detail throughout the main

report

1 Incorporating future regional and community planning devebpment: The damage and
damage costs corresponding to an extremefiavent of any magnitude depends on the
intersection with the area that is flooded (e.g., agricultural land, livestock operations,
residents, infrastructure, etdn.order for the stuglto have merit beyond the tinimme in
which the analysis occurreitlis imperative to incorporate future scenarios which depict
growth (or decline) of aegionover the selected period of study. In this study Redberry
Lake Biosphere Reserveraiie Wild Consulting Co. and the Technical Tearkedwith
local municipalitiego prodwce development forecasts that were used to estimate the

evolving contents of theegionover a 25year planning period.

1 Damage due to flooding:In order to assemble dranalyze numerous datasets as well as
generate spatial outputs for analysis and discusgierRedberry Lak&egionand their
contents were repsented within a Geographic Information System (GB$$. analysis
was based on a cadastral grid fabric that included2&82land parcelsvith numerous
datasets that allowed the contents of each parcel to be catalpguatily throughanAg
Capture SurveyBy superimposing the flood maps with the ghioformation, it was then

possible to estimate the extent of flooding suffeveéach land parcel at discrete points in
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time over the 2%ear planning period (where the contents of the parcels at these points in
time mirrored theegional development fecasts)The proportion of each parcel covered
by water and its specific contents then served as the basis for damage cost valuation under

each adaptation option over the entire planning period.

Estimating the cost of damageThe economist developed atimed of translating the

damage estimates to damage cost estimates using software developed for Agriculture
Canada that incorporates GIS output data into the ecomoadelingsoftware.The

assessment involved assigning a range of plausible damage costs to each receptor class
depending on thpercentagef flooding experienced in each par@@¥% none, 133%

negligible, 3466% moderate or 6i7100% severe floodingl he damage cost estimate

were based on a wide range of data drawn from various sources (including local
knowledge) and as flood events were simulated, damage cost estimates across the
landscap were derived simultaneouslihis approach allowed the analysis to focus

directly onthe receptor type, damage likely suffered by that receptor type, and the range of
damagecosts it is likely to sufferThis provided therealworld cost estimates required for

the analysislt should be noted that for this study @rncipal focus was ostatic damage;
however, dynamic damage was also incorporated where credible numbers could be derived

such as costs of traffic interruption for roadways and railways.

Damage cost forecaststhe final step in the economic assessment method was to link the
run-off simulations to the damage cost estimates in order to generate a probabilistic range
of possible damage cost forecasts for each adaptation option overybargdanning
horizon.In essence, approximately a hundred possibieff forecasts geneted during

the simulation process wereklied to floodand timespecific damage cost estimates to
produce a range of possible damage cost forecasts relevant to gateti@daption. And

since the ruroff eventsgenerated were probabilistic in naturet@o were the

corresponding damage cost forecéstsormation needed to derive thisk profilesand

expected valugesults used to compare the considered adaptation options.
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As discussed, the final result of the damage costing procedure was aplbobadbjlistic range of
25-year damage cost forecasts associated with each adaptation option of ifitesest.olved
translating the forecasts to meaningful measures of merit for the purpose of comparing and
rankng considered adaptation options agathstbaselineTo achieve this, the concept of Net

Present Value (NPV) and the treatment of probabilistic results were utilized

The probabilistic results generated could then be used to ask important questions like: (i) What is
theaverage(or, expected alue) NPV that emerges from this procedure for each adaptation

option and how do they compare?; and (ii) What is the probability that the NPV result truly
experienced lies below zero (i.e., What is the probability that our investment in adaptation proves
essentially useless over the next 25 yeaB®)comparing such results across the adaptation

options of interest, decisiemakers can make a sensible and informed sele®iefier tothe

Main Report for a more detailed explanation of the economic methgylaked in the study.

3.0Study Results
Thestudy considerethreeflood adaptation options for the watershed area surrounding Redberry

Lake, Saskatchewan, using the LIRA econoassessment method and softwditgese

adaptation options were evaluatediagbthe Base Case damage cost estimates using potential
run-off events. The expected value of total costs and corresponding risk profiles of each case
were compared against the Base Case damage cost to generate a ranking oT bptiessits

of theadatation options modkdd include:

Adaptation Option 1 (AO1): Water Retention and Drainage System

The system constites (i) a retention pond near the northwest corner of the TahiRadissorio
provide additional storage capacity within the area, (ii) an earthen dyke to divert the flow of
floodwaters outside the Town boundaries rather than through the dfdRadissontself, and

(i) a drainage ditch (essentially enhancing agxesting naural channel) to carry floodwaters
past the guthern boundaries of the ToWfigure 1) As depicted in Table,lthe expected values
of net benefit results are positive for five (5) of the nine (9) scenarios exammeduggest

that further investigatin of the suggested water retention aradrdrge system may be warranted.
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LiDAR 5m - Radisson (100mm Runoff)

Adaptation Scenario

Figure 1 Adaptation Option 1 (AO1): Water Retention and Drainage System

Table 1 Expected value results for Base Case and AO1 in AW terms ($/year)

Reduction in flooding due to AO1

100% 75% 50%
Return 1-in-25 years 220,312 219,912 227,964
188::1?:11 roufIq 1-in-50 years 114,307 115,094 106,738 Base Case
off event* 1-in-100 years 59,676 59,940 57,704
Return 1-in-25 years 182,122 187,368 209,903 Adaptation
period of | 1-in-50 years 107,773 112,076] 113,801 Op'i’i on1
100mm run .
off event* 1-in-100 years 68,949 71,994 74,534 (AO1)
Return 1-in-25 years 38,190 32,544 18,061
period of | 1-in-50 years 6,534 3,018 -7,063| Net Benefit
100mmrur- : / Loss
off event* 1-in-100 years -9,273 -12,054 -16,830
*NOTE: The return period of the 300mm event assumed to vary betvwed®Q0 years at Year
to 1-in-500 years by the end of the planning period at Year 25.
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The 1isk profiles(Figure2) belowillustrate two observations of interest to any LIRA process:

1 If there are no extreme events within the planning period, then there are no benefits to
costly adaptation.

1 The higher the probability of extreme events, the higher the probability of damage and,
therefore, damage cesavings attributable to effective agatation.

100% /_—é—
o J

70%
1-in-100 Year Risk Profile
-, 60%
3 50%
) = Base Cast
& 40% — AO 1
30%
20%
10%
0%
$0 $100,000 $200,000 $300,000 $400,000 $500,000 $600,000 $700,000 $800,000 $900,000$1,000,000
Annual Worth Cost
100%
90% ////;:‘—-’-
80% / /
70%
// 1-in-25 Year Risk Profile
.. 60%
£ y/4
c 50%
3 / — Base Cas¢
O 20% — AO 1

30%

20%

10%

0%
$0 $200,000 $400,000 $600,000 $800,000 $1,000,000 $1,200,000 $1,400,000 $1,600,000
Annual Worth Cost

Figure 2 Comparative risk profiles for 1-in-100 year and 1in-25 year €enarios (100% flood
reduction)

In summary the results for AO1 are clearly sensitive to: (i) the expected frequency of extreme
run-off eventsin future, and (ii) cost containment for the proposed floodwatention and

drainage systentt, for example, the frequency of extreme +oii events is expected to increase
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over time with climate variability, then investment Ire tsystem may prove wanted.Similarly,
if the costs of the envisioned system can be contained to the low end of estimated costs, then net
benefits can be had andrestment may prove worthwhilelowever, at this stage in the

evaluation process, investment is questionable.

Adaptation Option 2 (AO2): Regional and Community Planning

This adaptation options includelseaing current community development (zoning) plans to

avoid development in langarcels vulnerable to floodingrom this standpoint, @egional and
community planntending to allocate future residential and/or commercial development te flood
vulnerable parcels would be considiten instance of poor planning. contrast, aegional and
communityplanning frameworkhat tailors its future development to avoid fieaulnerable

parcels would be considet@a best practice in planninghis was aplied to the communities of
Radisson, Borden, Hafford, Speers and Maymuwtitin the Redberry Lake Regiohable 2

shows thattie expected damage costs associated with AGfRalieally reduce the expected

damage costs associated with the Base Case in all instances

Table 2 Expected value results for Base Case and AO2 in AW terms ($/year)

Growth
StatsCan | Prairie Wild
. 1-in-25 years 46,342 40,568
Return period
of 100mm 1-in-50 years 24,058 20,185 Base Case
run-off event*
1-in-100 years 12,587 10,986
_ 1-in-25 years 20,024 19,387 _
Return period Adaptation
of 100mm 1-in-50 years 10,533 10,555 Option 2
run-off event* . (AO2)
1-in-100years 5,906 5,665
. 1-in-25 years 26,318 21,181
Return period Net Benefit
of 100mm 1-in-50 years 13,525 9,630 |
. Loss
run-off event _
1-in-100 years 6,681 5,321
*NOTE: The return period of the 300mm event assumed to vary betviredr@0
years atYear 0 to 1in-500 years by the end of the planning period at Year 25
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The risk profile(Figure3) for AO2 consistently represents equal or lower expected damage costs
than theBase Case. Butf ho extreme ruoff events occur within the next 25 yedtsen the
damage costs associated with theedB@ase and AO2 will both be $0. Otherwise, would

expect that AO2 yields lower damaggsts than the Base Case.

90% ya //—'
80% z/

70%

100%

1-in-100 Year Risk Profile

60%

50%

= Base Cas¢

Probability

40% e AO2

30%

20%

10%

0%
$0 $50,000 $100,000 $150,000 $200,000 $250,000
Annual Worth Cost

100%

90% /’f /-
ol S
[ 7

70%
/ / 1-in-25 Year Risk Profile

> 60%
4
S 50%
o / = Base Case¢
& a0% 7 —AO2
30%
20%
10%
0%
$0 $50,000 $100,000 $150,000 $200,000 $250,000 $300,000 $350,000

Annual Worth Cost

Figure 3 Comparative risk profiles for 1-in-100 year and 1in-25 year scenarios (based on
population forecasts derived from Statistics Canada census data)
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As expected,he results for AQ are favourableAs our experience with LIRA shows, planning
appropriately for the future is a very castective way of avoiding daage and damage costs

due to extreme runff everts and the flooding they caus¢owever planning for the future does

not necessarily help floeprone parcels that currently contain residences, commercial venues or
other receptors vulmable to damage bydodwatersin suchcases, only two options might help:

(i) move the receptors (which may not be easily accomplished), or (ii) modify the surroundings
to alter the retention and flow of floodwaters (e.g., the modest water retention and drainage

system of A01).

Adaptation Option 3 (AO3): Clear and Enhance Turtle Creek

During periods of heavy ruaff i whether from extreme rainfall or snow melthe Great Deer
Road can be overtopped by flaeaters and rendered impassablet only can this damage the
roadway, it can also cause a temporary disruption in trafficifléavcing trip diversion and/or
reduction in allowable haul weights for truckeFs. curb this, Turtle Creek could beearedand
enhancedo alleviate floodingand spare damage to croplands and an importantveast

municipal roadway (Greddeer Road joining Kjhways 16 and 685J.able 3 suggests that
despiteeither a 75% or 50% reduction in flooding within parcels surrounding Turtle Creek, the
damage cost sawjs enjoyed are insufficient to outweigh the &fele costs of implementation.
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Table 3 Expected value results for Base Case and AO3 in AW terms ($/year)

Reduction in flooding due to AO3
75% 50%
Return 1-in-25 years 11,401 11,661
period of o
100mMm run 1-in-50 years 6,260 5,934| Base Case
off event* | 1-in-100 years 2,973 3,306
1-in-25 years 33,620 35,404 _
zﬁgggf y Adaptation
b 1-in-50 years 32,284 33,393| Option 3
100mm run
* . (AO3)
off event 1-in-100 years 31,655 32,348
Return 1-in-25 years -22,219 -23,743
period of L ] i Net Benefit
100mm run 1-in-50 years 26,024 27,459 | LoSS
off event* | 1-in-100 years -28,682 -29,042
*NOTE: The return period of the 300mm event assumed to vary betvied®Q0 years at
Year 0 to 1in-500 years by the end of the planning period at Year 25.

Therisk profiles ofFigure4 demonstrate quite clearly the relative net loss expectédsofreek
enhancement optioithis suggestemphaticallythat any damage cost savings attributable to

AO3 are highly unlikely to outweigh the life cycle costs required for implementation.

Lastly, the results for AO3 are clearly negative. Although erdraeats to Turtle Creek will add

flow capacity and thereby reduce damage to crops and Great Deer Road, the estimated life cycle
costs of enhancement clearly exceed any damagesawasigs generated in all casAsad while
hydrologicalmodelingmay be needetb better estimate the extentrefionaldrainage

attributable to the enhancement, any additional savings in this regard would have to be very
significant to outweigh the net losses estimated hebatails of these adaptation scenarios can

be found inthe main reportlt should also be noted that although this adaptation option is very

site specific, it was deliberately chosen as a representative example that may be applicable to
other rural areas in the prairie regthatare faced with similar floodndroad overtopping

concerns.
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Figure 4 Comparative risk profiles for 1-in-100 year and 1in-25 year scenarios (assuming 75%
reduction in flooding due to creek enhancement)

3.1 Recommendations

The following areeecommendations of the study

1 Futureplanning initiatives should be viewed beyond the boundary of a single community

or municipality to encompass an entire watershed, and any potential concerns within the

region. Not only does such an approach coingitle a more thorough understanding of
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hydrological implications of extreme rwoff events within an entire watershed, it provides

a platform where community decision makers can successfully and cooperatively work
towardsa collective regional visiorin the caseof the Redberry Lake region pilot study,
there is already an egoing regional planningrocess underway which helped in the initial
data collection and facilitated stakeholder involvement in the LIRA pilot study. In turn, the
planning process benefitted from some of the deliverables of this study dthefilasd

hazard maps which suggestiinerable areasfdlooding and informs decision
makers/developers/agriculture producabsutland uses ahzoning in the area. This has
beenincorporated in the overall policy framework of the District Plan for the municipalities
involved in the regioal planning process within the area of cooperation of the Redberry
Lake region at the watershed scdlbis may alsgorompt the remaining neparticipating
municipalities within the identified area of cooperation to fully participate in thgoorg
regioral planning process and buitt commorstrength andharedesources to purchase
LiDAR data for the entire Redberry Lake region.

A coordinated regional approach to flood planning and management shaadddidered

Decision makers should work withlo@ind pr ovi nci al authorities,
stakeholders to investigate mechanisms to develop a regional strategy for the entire
watershedby utilizing existing planning policy, exploring new instruments such as a

regional infrastructure developmentplar other tools or processes that caimbegrated

in an overall planning framework afel/eraged to developaordinated regional

approach to flood planning and management

Any future rural and urban planning decisions witliesub-basin should take into
consideration the potential impacts of extremeatfreventsas well aghe potential impact

of unauthorized drainage on broader flood mitigation and economic development
strategies. Development and/or zoning decisions shibddt growth in areas of low
vulnerability and restrict development in high risk areas (i.e. placing high value receptors
out of h Moreodes muni@pglijies would not only benefit from developiag
informedOfficial Community Plangnd a DistricPlan butalso must understarnbtat
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working cooperatively in a region to accomplish this goal should be an important

consideration.

3.2Interpreting Study Results and Dealing with Uncertainty

The wnderstanding and interpegton oftheresults forRedberry Lake Regiohilot Study is
paramountnd it is recommended that readers also view the full report and appendices. While a
major result of the Study was the refinement and increased technical rigor of the methodology,
uncertainty in a complex exase like LIRA is unavoidable and the question is how best to
leverage it within the decisiemaking environmenilrhe following outlines thexamples of

dealing withuncertainty within this project.

1 Though the study team is generally pleased with theomsimcomparativeresults and
rankings achieved, the scale of results obtained is likely tooi haglad so warrant careful
interpretation. We believe the reason for this lies with a basic assumption of the surface
run-off simulationmodeling that conditiors are saturated and no infiltration is possilble
as the simple model is not designed to account forlframtecedent conditions are always
assumed to be saturated, then even moderatefienents are likely to generate some
flooding, damage and danagostsAlso, since moderate events are experienced more
frequently than extreme conditions, the damage cost estimates derived are
disproportionately weighted toward moderate events. Our analysis of the results suggests
that this is what is happening hetlee more frequerit yet less sevefierun-off events are
adding disproportionately to the damage cost estimakksough themodelingassumes
saturated conditions, in reality if there is available storage in the landscape due to
infiltration and wetland capacity, damage costs due to moderate events could be reduced
significantly. Nonethelesshe research conducted during this pilot study yielded findings
that have significant implications for the region. Moreover, the ability to provide economic
numbers to this analysis should in itself provide substantial new information that can be

used bystakeholders to help address flooding issues in tegion

 Thesurfacero f f si mul ati on modehazapdn@a vy d diemf orama taibd

local stakeholders that allowed them to identify vulnerable locations (hot spots) that
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intersect with vital economic infrastructure and future planning initiatives. Unfortunately,
the model is not capable of addressing the comprehemgilrelogical and hydraulic
requirements needed to provide definitive engineering type adaptation options such as
infrastructure design standards (e.g. culvert capacities, bridge and dike capaciti@heetc.).
LIRA methodology on the other handvas notintended to develop detailed engineering
options.It was intended to point local decision makers in a logical direction towards
making more informed decais in their region. For instandbe Water Retention and
Drainage Systeradaptation optiohelpedto strategically identifyavulnerable area within
the landscapeherea more focused engineering analygidaptation optiongan be

pursued.

4.0 Flooding Event During LIRA Study
During the Redberry Lake LIRA pilot study a significant flooding everurred in laté\pril ,

2013 within the RadisseBorden areaglong Highway 16)Both the Town of Radisson and the
Village of Borden declared states of emergency due to the seveare oithe flooding (Figure
5).

April 28,2013 - Flooding Scenario Actually Occurs

CBCNEWS |Saskatchewan

Radisson, Maidstone, Borden declare emergencies over
flooding

Figure 5 RadissonBorden Declare Sate of Emergencies
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These affected municipalities had emergency assistance provided by Government Relations
(Provincial Disaster Assistance PrograPDAP) and the Water Security Agen@ytood

Damae Reduction PrograrEFDRP).Emergency response actions to alleviate the immediate
impact of the flooding included cutting roads, hiring pumpsiastlling a temporary bridge.

The overall cost of these reactive mitigation measures was estimated at a total amount of
approximately $1nfor the Village of Borden and $1.5m for the Rural Mupédity of Great

Bend No. 4050ther consequences of the flood incllidght traffic such as single vehicles were
re-routed from the eastbound of Highway 16 to Highway 340 (through Hafford) and then
connecting Highway 40 (through Blaine Lake) to the north of the City of Saskatoon. Eigure
illustrates the Road detour rowted area of highway floodinghe detour added 83 kilometres
due to the North Saskatchewan &iand the location of bridgeEhe majority of the detour
involved utilizing secondarroads . Fortunately heavy haul traffic and setrailers were not
detoured however the potential economic ramifications of this would have been considerable in
both time and resources to the commercialsseartd commuting as well as the impact to the
infrastructure due to increased traffic and hauling weight Id&ds.rerouting of light traffic

went on for approximately 2 weeks continuous from MBy®May 23" 2013 during the flood

incidence.
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5.7 Lo

Road Flooded

Road Closure
61 km

Figure 6 Traffic detour for light traffic

There were 24 municipal road cuts and culvert blowouts within the Rural Municipality of Great
Bend that affected emergency services and agricultural activities. For instance, the road cuts,
culvert blowouts and floodewads caused delays to the Fire Department in response to two
vehicles that caught on fire. Agricultural producers were also affected; some were not able to
access their fields; others had increbsavel detourso reach their fields; and others were

prevented from seeding due to flooded fields.

Four houses had significant flooding to their basements within the Village of Borden. People
living in two of these houses were displaced and had to abandon their homes due to the flood.
Some people living in theouthern part of the Village had to be boated out from their home after
they were surrounded by water. Approximately 18 houses would have been flooded within the
Village if water had not been diverted by volunteers performing emergency management

services
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4.1 Validation of LIRA Hazard Assessment Component (flood hazard maps) within the
RadissonBorden Area

The severe ruoff experienced infte Radisson and Borden area (Ag0OIL3) provided an

opportunity to validate the LIRA flood hazambdelingoutput and procedures. The area most
impacted by flooding was also the area in which high resolution topagahplata was

purchased (LIDAR)Through the use of a new modeling tool applicable to priirend spill
hydrology the LIRA study team dev@led ruroff maps.This process also involved working

with local stakeholders to verify the accuracy of the maps as well as serve as the basis for
developing adaptation scenarios. While it is unfortunate that flooding occurred in the area, it did
provide anopportunity to validatéhe mapping process and potential of having communities

engaged in developing adaptation scenarios.

Figures7, 8 and9 providea visual interpretation and qualitative validation for the Redberry Lake

LIRA flood hazard maps geneea through the high resolution topographical data, surface run

off modeling, professionaxpertise and local knowleddgélood hazard maps were compared

with ground level flood pictures as well as aerial photographs taken by Saskatchewan Water
Security Agency (WSA) dumg the height of the floodingRemarkably a qualitative comparison

indicates the flood hazard maps derived for the LIRA study were strikingly similar to actual

flood conditions experienced in tha@sson/Borden area. In additioasults fom the

validation exercise have been incorporated into a journal article written by AAFC and the
University of Saskatchewands Centre for Hydro

Water Resources Association (CWRA) journal.
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Model Valldatlon = lear area (high resolution topographic data)

Figure 7 L|DAR Extent 100mm FIood Risk Map Validation

Figure 8 Radisson 100mm Flood Risk Map Validation
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