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1. INTRODUCTION 
The Central Lake Ontario Conservation Authority (CLOCA) mission is “To increase the awareness, understanding, wise use and 

enhancement of our watershed resources for the benefit of the natural environment in partnership with the Region of Durham 

including: Cities of Oshawa and Pickering, Towns of Ajax and Whitby, Municipality of Clarington, Townships of Scugog and Uxbridge and 

our watershed communities.”  In working towards fulfilling this mission, CLOCA has prepared watershed plans examining the 

environment and human activities within a watershed area and assessing the relationships between these activities to determine how 

the ecosystems of the watershed should be managed to ensure they retain their ecological integrity and health in a sustainable manner.  

Watershed management recommendations are made in these Plans, which when implemented, will work to achieve specific watershed 

goals and targets.  To direct and support implementation of these recommendations, a suite of tools are provided in the Watershed 

Plans.  These tools include Action Plans which CLOCA will undertake in an effort to achieve and attain specific watershed health 

objectives, contributing to the fundamental watershed goal of a healthy and resilient watershed.  All Action Plans address watershed 

concerns, issues and actions identified during development of the Watershed Plans.  Some of the Action Plans are designed to be 

implemented at a larger scale i.e., the CLOCA jurisdiction, while other Action Plans will be directed to specific watersheds, 

subwatersheds or even a site specific area.  While CLOCA is taking the lead on preparing these Action Plans, some specific Plans will 

compliment, support and/or inform Regional and/or Municipal programs.  These Plans will provide greater detail for achieving specific 

watershed goals and targets and will provide the framework and implementation planning necessary to complete future on-the-ground 

monitoring, research, restoration and rehabilitation work.   

In CLOCA’s watersheds, riverine flooding can occur due to heavy spring rains and snowmelt, significant localized rainfall events, 

hurricanes and tropical storms, and winter ice jams.  Shoreline flooding and erosion may also occur when Lake Ontario water levels are 

high and/or storm surges generate high waves.  It is important to acknowledge that during flood emergencies, the primary responsibility 

for the welfare of residents and the protection of property lies with the municipalities.  To reduce risk to life and damage to property 

from flooding CLOCA undertakes a suite of programs which range from mitigating flood risk to providing continuous communication 

during flood emergencies.  CLOCA’s expertise with respect to hydrology, hydraulics, and flood vulnerability enables the Authority to 

provide advice to municipalities and landowners regarding flood vulnerability, flood risk and avoidance or mitigation of risk.  This 

consists of flood prevention/mitigation programs and projects including supporting municipal flood emergency planning.  CLOCA’s flood 

forecasting and warning system consists of a suite of tools, the foundation of which arises from the Authority’s monitoring network and 

staff’s expertise in hydrology, hydraulics, and flood vulnerability.  Action Plan #23: Flood Damage Centres Upgrading identified the need 

for continual improvement of CLOCA’s flood forecasting and warning system to effectively monitor flood risk and update modeling and 
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communications to ensure accurate information is 

provided to municipalities, emergency services and 

the public.   The following work has been completed 

contributing to fulfilling the objectives of this Action 

Plan.  

 Continuous improvement in CLOCA’s flood 

forecasting and warning system and the 

distribution and transfer of flood knowledge 

and information;    

 Involvement in Durham Region’s emergency 

preparedness program and flooding practice 

exercise (2009); and  

 Evaluation of the flood damage centres in 

CLOCA identifying the level of flood risk to 

people and property (2017). 

2.0 FLOOD FORECASTING AND WARNING SYSTEM 
CLOCA’s monitoring network includes stream gauges, weather stations, regular monitoring of seasonal conditions including snow pack 

and summer base flow, and daily watershed and weather conditions.  Data collected from the stream gauges and weather stations are 

reported on CLOCA’s website.   Information collected through this monitoring network enables CLOCA to understand and report on 

watershed conditions and informs flood and drought risk.  In addition, available on CLOCA’s website www.cloca.com is real-time 

monitoring of precipitation and water level at the stream gauges.  Climate change models predict that there will be more precipitation, 

greater intensity and frequency in storm events.    For this reason, CLOCA is continually adapting our monitoring system to provide the 

best available information to our partners.  Advancements include ongoing improvements to data retrieval from gauge stations and 

enhanced management and storage of data.  Future improvements to the monitoring network have been identified and include; 

http://www.cloca.com/
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enhancement at existing gauge locations and need for gauges on streams currently not monitored (Black, Farewell and Soper Creeks).  

Improvements also continue to CLOCA’s web products improving public and agency accessibility to floodplain information and real-time 

stream and precipitation data.   Continuous monitoring of watershed conditions and daily weather enables CLOCA to provide advance 

notice (flood messages – see Appendix 1) in the case of potential flooding and flood emergencies to the public, municipalities and local 

agencies.   

3.0 EMERGENCY PREPAREDNESS 

In the fall of 2009, the Region of Durham held an emergency management practice exercise based upon a mock severe weather event. 

The mock scenario was centered around a period of significant rainfall in early October followed by a tropical storm producing significant 

rainfall amounts and strong winds at the end of the month.  CLOCA was involved in the development and delivery of this emergency 

practice scenario.  Implementation of the mock weather event required all municipalities to man their emergency operation centres.  

Undertaking this exercise provided an excellent primer for all participants in addressing weather related emergency events.  These types 

of exercises are carried out, in part, to identify deficiencies in service delivery.  Some constraints were identified with accessibility to 

floodplain mapping and flood vulnerable structure mapping with municipalities requesting digital and hard copies of this mapping.  

Municipal knowledge regarding CLOCA’s flood forecasting and warning program, floodplain mapping and database products was limited, 

identifying much needed innovation with respect to communicating this information with municipal partners and public.  In the 8 years 

since this exercise was held, CLOCA has made important advancements in the promotion of the flood forecasting and warning program 

by improving on-line and web access to real-time monitoring data.  Work has also continued on improving CLOCA’s flood plain mapping 

with updates to the Bowmanville/Soper (2009), Black/Harmony/Farewell (2010), Darlington (revised 2010), Robinson (2010), Westside 

(2013), Bennett (2013), Oshawa (2014) and Pringle Creek (expected late in 2017) watersheds.  
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4.0 FLOOD DAMAGE CENTRES IN CLOCA  
CLOCA monitors and reports on flooding conditions and the “Central Lake Ontario Conservation Watershed Flood-Risk Assessment” 

(Appendix 2) contributed significantly to the preparation of this Action Plan.   This watershed wide flood risk assessment is a first step in 

quantifying potential flood risk to public safety and structures.  All of the flood damage centres within CLOCA’s jurisdiction were 

identified and evaluated, determining the level of flood risk to people and property, prioritizing each centre by level of risk.  A flood 

damage centre results when a building or structure is within the floodplain.  As the focus of this flood risk assessment is to gauge the risk 

to public safety, areas such as streets were not included in this assessment. The 

assessment considered: 

 Vulnerability: which considered risk to public safety; 

 Likelihood: identifying the frequency of risk; and  

 Social, economic, business and environmental impacts.   

The assessment identified 92 flood damage centres involving 1,353 flood prone 

structures and an average risk score of 135.  Seven flood damage centres have 

been identified with a risk level as high or moderate and the remaining 85 

centres have been identified as a low risk.  The assessment and ranking 

methodology undertaken is detailed in the CLOCA Watershed Flood Risk 

Assessment report (Appendix 2).  The following provides a summary of the 

findings by watershed.   

4.1 Lynde Creek Watershed Flood Damage Centres 
Within the Lynde Creek Watershed there are 15 Flood Damage Centres, the locations of which are shown in Figure 1.  One of these (LYN_5) 

ranks as a high risk; all others are considered low risk.  The LYN_5 flood damage centre is situated between Highway 401 and Anne Street in 

the Town of Whitby.  In the past, residences had been built in the floodplain and 218 structures have been identified at risk.  The Highway 

401 bridges and, more significantly, the Canadian National Railway/GO railway embankment, result in back water intensifying the flooding 

in the upstream community.  It is acknowledged that while hydraulic improvements through the railway will reduce flooding of the 

upstream area, it will not completely eliminate flood risk to these residences.   

Table 1: Number of Flood Damage Centres 

by Watershed and Level of Risk 

Watershed High 
Risk 

Moderate 
Risk 

Low 
Risk 

Lynde  1 0 14 

Oshawa 2 1 11 

Black/Harmony/Farewell 0 1 21 

Bowmanville/Soper* 0 1 20* 

Small Watersheds – 
West  

0 1 12 

Small Watersheds – East  0 0 7 

Total  3 4 85 
* There is one flood damage centre identified as an   
“Area of Interest” in   the Soper Creek Watershed 
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4.2 Oshawa Creek Watershed Flood Damage Centres 
There are 14 Flood Damage Centres in the Oshawa Creek Watershed (Figure 2).  Two are considered high risk, one moderate risk and the 

remaining 11 are considered low risk.  The OSH_3 Flood Damage Centre is located between King Street West and McMillan Drive and 

includes part of downtown Oshawa.  This centre has the greatest level of risk within CLOCA, due to the number of businesses, 2 shopping 

plazas, other commercial properties, a school, many residences and an apartment complex.  The Canadian Pacific Railway embankment 

affects hydraulic capacity resulting in flood elevations of more than 2 metres greater than downstream of the railway.  The OSH_3 is 

connected to the Goodman Creek (GOO_1) Flood Damage Centre.  The GOO_1, also a high risk centre, is located between Gibb Street and 

Park Road South, and like the OSH_3, it too is impacted by the Canadian Pacific Railway embankment.  In the past, many residences have 

been built in the 100 year or regulatory floodplain.  A Two Zone Policy has been adopted for this area recognizing that developed land 

within the flood fringe may continue to develop provided safe access can be established and efforts are undertaken to flood proof or 

reduce flood risk.     Between King Street West and Stevenson Road South, the Goodman Creek has been straightened effectively 

representing the boundaries of many rear lots.  Through this residential area there is very little riparian area along Goodman Creek and 

floodwaters flow around homes and into the streets.  This Flood Damage Centre (GOO_2) has been identified as moderate risk.  To help 

alleviate 2, 5, 10 and 50 year flood events the City constructed the Goodman Flood Control Pond upstream of Bond Street.   

4.3 Black/Harmony/Farewell Creek Watershed Flood Damage Centres 
There are no high risk Flood Damage Centres in this watershed and 1 moderate risk rating; the remaining 21 centres are deemed low risk 

(Figure 3).  The HF_1 centre is situated between Bloor Street East and Harmony Road South in the City of Oshawa.  Elevated flood depths, of 

more than 5 metres greater than downstream, are created by the Canadian National Railway embankment and Highway 401.  This centre is 

of moderate risk, primarily due to the fact that there is less development than in other high and moderate risk centres having only a hotel, a 

golf course, a couple of industries and a few homes.  The City has studied alternatives to reduce flooding in this area examining methods to 

increase flood capacity through the railway embankment.  It is noted that improving hydraulic flow through the embankment will reduce 

flood depths, but many of the structures will continue to be at risk as they have been built within the natural floodplain of Harmony and 

Farewell Creeks.   

4.4 Bowmanville/Soper Creek Watershed Flood Damage Centres  
In this watershed there is one flood damage centre ranked as moderate risk (BS_1) and 20 ranked as low risk (Figure 4).  The BS_1 is located 

south of Highway 401 and Liberty Street South in the Municipality of Clarington.  The Canadian Pacific Railway restricts the flow of water 

resulting in increases of almost 2 metres above the regulatory flood upstream of the railway.  The West Beach community is in a precarious 
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situation as these homes are not only within the floodplain of the Bowmanville /Soper Creek, but are also at risk from Lake Ontario high 

waters and erosional forces as has been experienced this summer.    

In this watershed, the SOP_3 located between King Street East and Mearns Avenue in Bowmanville has been identified as an area of 

interest as this flood damage centre had the highest possible score for impact to businesses.  The Bowmanville Zoo, which closed in 2016, 

accounts for 85% of the structures impacted by flooding.  These structures remain, and until they are either removed or repurposed, this 

flood risk assessment will continue to retain this ranking.     

4.5 Small Watersheds West Flood Damage Centres 
The West Small Watersheds include Warbler, Cranberry, Whitby Shores, Pringle Creek, Heydenshore, Corbett Creek and Pumphouse.  There 

are 13 flood damage centres; 7 located in Pringle and 6 located in Corbett (Figure 5).  PR_14 has been identified as a moderate risk flood 

damage centre.  Located in the Pringle Creek Watershed between Dundas Street East and Garden Street, there are numerous structures 

within the floodplain including residences and 14 small businesses. New floodplain mapping, using LIDAR technology, is currently being 

conducted.  When this work (Pringle Creek Master Drainage Study Update) is complete, it is anticipated that the improved topographic 

mapping will result in refinement of flood limits around structures. 

4.6 Small Watersheds East Flood Damage Centres 
There are 10 watersheds within the Small Watersheds East group being: McLaughlin Bay; Robinson Creek; Tooley Creek; Burk; Osbourne; 

Darlington Creek; St. Marys; Westside Creek; Bennet Creek and Rickard.   There are no high or moderate risk flood damage centres in these 

watersheds; however, there are 7 flood damage centres in the small watersheds with 2 located in Darlington, 1 each in Robinson and 

Tooley, and 3 in Westside (Figure 6).   

5.0 RECOMMENDATIONS 
Continuous improvements to CLOCA’s flood forecasting and warning system are necessary to address changing land use, advances in 

technology, data collection, modeling, revised/new legislation and climate change.  Each and every year, updates are required to adapt 

to changes, ensuring that CLOCA has the information necessary to address flood threats and risk.  In addition to these annual or regular 

updates and improvements, some other work can be undertaken to advance CLOCA’s program including:   
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CLOCA Monitoring Network and Emergency Preparedness 

 Improve reliability of existing monitoring equipment; 

 Improve watershed coverage, focusing first on stream systems without any monitoring equipment; and  

 Continue to participate in emergency preparedness exercises. 

 

CLOCA Floodplain Mapping   

 Continue to conduct regular updates and refinements to existing mapping; 

o As physical changes occur such as  new or improved road crossings and bridges/culverts, or grading activity 

o As planned land use change occurs through official plan processes 

 Undertake mapping and modeling improvements incorporating improved topographic mapping and/or improved  modeling 

techniques 

 Update floodplain mapping to reflect climate changes. 

 Continue to improve web based presence of floodplain mapping for agencies and partners (public and municipalities) 

 

 CLOCA Watershed Flood Risk Assessment 

 incorporate climate change considerations; 

 preparation of mitigation plan for high and moderate risk flood damage centres; 

 revisit the assessment after each update to floodplain mapping; 

 utilize precise geographic data in the assessment and evaluation of risk/threats; 

 add vulnerable population centres, gathering centres (day cares, schools, places of worship) and temporary accommodations 

(long term care facilities and hotels); and 

 improve business and economic risk assessment through improved business information (business type, number of employees, 

service area, potential for hazardous substances to be on site). 
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6.0 CONCLUSION 
CLOCA has a responsibility to provide programs, information and strategies to mitigate flood risk and reduce property damage and risk 

to life from flooding hazards.  The Authority utilizes a suite of tools which range from regular monitoring of weather conditions which 

includes the assessment of watershed conditions via field work and permanent monitoring stations; updating modeling and data to 

improve and refine floodplain mapping, and improving the distribution of CLOCA’s flood program to partners including advancing the 

availability of this information on CLOCA’s website.  This work is supported by staff’s expertise and knowledge of hydrology, hydraulics 

and flood vulnerability.  Continuous adaptation to changing landscape and climate, technological improvements, advances in modeling 

and mapping are required to ensure CLOCA can maintain and improve upon the level of service currently being provided to our 

municipal partners, agencies, and landowners.   
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APPENDIX 1 – FLOOD FORECASTING and WARNING MESSAGES  
 
The Central Lake Ontario Conservation Authority monitors weather information, creek flows, snow pack and ice conditions in order to predict 
when floods will occur and how high the water may rise. When flooding is possible, or about to occur, the Central Lake Ontario Conservation 
Authority will issue flood messages to municipal emergency management officials and the media. 

   

 
                                 
             
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

Normal 

No flood conditions exist.  

 

Watershed Conditions Statement - Water Safety  

High flows, unsafe banks, melting ice or other factors 

that could be dangerous for recreational users such as 

anglers, canoeists, hikers, children, pets, etc. Flooding 

is not expected.  

 

Flood Watch – Flooding is possible in specific 

watercourses or municipalities. Municipalities, 

emergency services and individual landowners in flood-

prone areas should prepare. 

 

 

Watershed Conditions Statement – Flood Outlook  

Early notice of the potential for flooding based on 

weather forecasts calling for heavy rains, snow melt, high 

winds or other conditions that could result in high runoff 

or ice jams, lakeshore flooding or erosion.  
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Flood Warning – Flooding is imminent or already 

occurring in specific watercourses or municipalities.  

Municipalities and individuals should take action to deal 

with flood conditions.  This may include road closures 

and evacuations 
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INTRODUCTION 
National Disaster Mitigation Program  
The National Disaster Mitigation Program (NDMP) was established by the Government of Canada to 

address the increasing dangers and costs faced by Canadian communities as a result of flood events. The 

program will receive $200 million in funding over the course of five years to improve knowledge regarding 

flood risks, and enhance current flood-response programs.  These improvements will help protect 

property and public safety by ensuring more efficient mitigation efforts and recovery procedures following 

flood events.  

CLOCA Watershed Flood Risk Assessment 

Overview 
As part of the NDMP, the Central Lake Ontario 

Conservation Authority (CLOCA) has conducted a 

watershed flood risk assessment for the CLOCA 

jurisdiction. The CLOCA boundaries consist of 627 

square kilometers and contain portions of the cities 

of Oshawa and Pickering, towns of Ajax and Whitby, 

municipality of Clarington and the townships of 

Scugog and Uxbridge. This area contains 15 

recognized watersheds as well as several minor 

watersheds which border Lake Ontario.   

Each of these watercourses has the potential to 

overflow and flood the surrounding landscape, or 

floodplain. When the floodplain engulfs buildings such as homes or businesses, the immediate area of 

flooding is considered a flood damage centers (FDC). Flood damage centers may include one building or 

hundreds of buildings. Using currently available data, this risk assessment has evaluated 92 FDC’s 

containing a total of 1, 353 flood prone structures.  It should be noted that the focus of this assessment is 

risk to public safety and structural property, therefore other flooded areas such as streets and highways 

not containing structures have been omitted. Please refer to Figures 1, 2, and 3 for the location of the 

FDC’s. 

Objectives 
This assessment has evaluated 92 flood damage centers within CLOCA to determine the level of flood risk 

posed to the surrounding public and property. Using the assessment methods described in this report, 

FDC’s have been ranked in priority sequence by their level of risk. This process will provide the baseline 

information that is required to direct future efforts in floodplain management. Future efforts may include 

additional floodplain mapping and studies to refine or better understand the extent of floodplain, studies 

and remedial measures to mitigate the impact of flooding in a flood damage center, or review of planning 

and regulation tools that could be applied to a flood damage center to balance associated flood risk and 

the need to continue to have vibrant communities. 

 

 

Bowmanville Creek, 1980 
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The results of this assessment will inform CLOCA personnel, local and regional municipalities, and 

residents and businesses of their level of risk and responsibility. By ensuring the appropriate parties are 

informed we can work together to achieve a common goal: prioritizing public and property safety. 

RISK ASSESSMENT METHODOLOGY 
Each FDC has been assessed based on three factors: FDC vulnerability, flood event likelihood, and impacts 

resulting from flood events (evaluated as social, business, economic and environmental factors).  

 

Vulnerability 
 

An FDC’s vulnerability was assessed by determining how susceptible structures/ properties are to damage 

during a regulatory flood, and whether public safety may be at risk. For the most part, regulatory flood 

conditions are modeled after Hurricane Hazel, in the CLOCA jurisdiction. The exceptions are the Pringle 

Creek and Darlington Creek watersheds where the regulatory flood event is limited to the 100 year flood. 

These conditions are selected to ensure that “worst case scenario” conditions are recognized and proper 

response programs are in-place.  

Susceptibility was determined by comparing flood depth and velocity values during regulatory conditions 

to guidelines established by the Ontario Ministry of Natural Resources and Forestry (see Understanding 

Natural Hazards: Technical Guides for details). 

Injury or Damage Flood Depth (m) Product of depth x 
velocity 

Vulnerability Score 

Interior/ Property D<0.8m Dv<0.4m2/s Low (1) 

Structural 0.8<D<1.0m Dv<0.4m2/s Moderate (3) 

Public safety D>1.0 Dv>0.4m2/s High (5) 

 Chart indicates three different vulnerability classes- D represents property depth value and Dv represents product of Depth x Velocity value per structure.  

Each structure within the FDC was assessed and assigned a vulnerability class based on whether flooding 

will result in interior/ property damage (low vulnerability), or structural damage (moderate vulnerability), 

and whether public safety is at risk (as a result of floating debris, drownings etc.) which is the highest 

possible vulnerability class. In instances where depth value and product of depth velocity are assigned 

different classes, the building was represented by the more vulnerable class. 

The vulnerability score for each FDC was determined by combining the values of each structure and 

converting them to a single value between 1-5 using the following conversion chart.   

FDC Vulnerability Score 1 2 3 4 5 

Combined Structure Value (CV) CV<50 
 

50<CV>150 150<CV>250 250<CV>350 CV>350 
Conversion chart was determined using the minimum and maximum vulnerability values of all assessed FDC’s.  
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Likelihood  
 

FDC’s were assigned a ‘Likelihood’ value based on the frequency in which it is affected by a flood event.  

CLOCA has completed floodplain mapping for the jurisdiction and has classed floodplains into five stages 

of flooding based upon return periods:10 years, 25 years, 50 years, 100 years or only during regional 

events. It should be noted that, as previously stated, the Pringle Creek and Darlington Creek watersheds 

are regulated by the 100 year flood event, and are not modelled with a regional storm event. These 

watersheds will be limited to four stages of flooding.  

To take into account that many areas within an FDC may flood during different return periods, flood stages 

have been assigned to each structure within the floodplain.   

The chart provided below indicates each stage of flooding and the corresponding ‘likelihood’ value 

assigned to each building. Buildings which are affected by stage 1 (10 year return period events) are the 

most frequently affected and at the greatest risk; buildings which will only flood during regional events 

are the least likely to be affected and receive a value of 1.  

Stage of Flooding/  return period Likelihood Value 

1. 10 year 5 (most likely) 

2. 25 year 4 

3. 50 years 3 

4. 100 years 2 

5. Regional flood 1 (least likely) 

 
The final FDC Likelihood value was determined by combining the values for each building and converting 

them to a final score between 1 and 5.   

FDC Likelihood Score 1 2 3 4 5 

Combined  Likelihood Value (CV) CV<50 50<CV>150 150<CV>250 250<CV>350 CV>350 
Conversion chart was determined using the minimum and maximum Likelihood values of all assessed FDC’s.  

Impacts 
 

Social 

The social aspect of this assessment focused on the human population residing within the FDC and 

considers three components: total population size, coping capacities and adaptive capacities.  

Population 

Due to the specific boundaries of each FDC, accurate population values were not readily available. Instead, 

populations were calculated manually using a Person Per Unit (PPU) metric provided by the Region of 

Durham’s “Growing Durham Study” in combination with MPAC property codes. 

  



CLOCA WATERSHED FLOOD RISK ASSESSMENT 
 

   4 
 

Residential Property type Average Person per Unit (PPU) 

Single and Semi-detached 3.46 

Row and Townhouses 2.78 

Apartments (1 bedroom) 1.31 

Apartments (2+ bedroom) 2.01 

Population values were calculated using 2006 census data.  

To ensure accuracy all properties assessed were verified by ground-truthing via Google street view; 14 

structures were identified as inaccurate or no longer present and adjusted as necessary. Several MPAC 

properties fell outside of the categories provided by Durham. When applicable, population values for the 

most similar Durham property were used.  

The following Durham/ MPAC substitutions were used: 

MPAC Property Durham substitution PPU value used 

Farm with residence Single and semi-detached house 3.46 

Residential Condominium/ 
Duplex Unit 

Row and Townhouses 2.78 

  
Several MPAC property types were not comparable to Durham categories and were assessed individually. 

The following methods were used: 

MPAC Property Method of Populating 

Residence with commercial unit Property was viewed using Google street view.  Structure size 
and business type were assessed- if business was assumed to 
take place in a single room (including garage), a single and 
semi-detached PPU value was used. If the commercial space 
was greater than 1 room an apartment PPU value (1 bedroom 
or two as appropriate) was selected. 

Residential property with # self-
contained units 

Property was viewed using Google street view. 1 bedroom or 2 
bedroom apartment values were assigned per number of 
indicated units (1-6). Bedrooms were estimated based on 
building size and parking spaces. 

Multi-residential, with 7 or more 
self-contained residences 

Apartment complex was viewed using Google street view. 
Number of units was estimated by counting balconies and 
basement windows. Bedrooms were estimated based on 
number of on-site parking spaces and estimated size of units.  

 
FDC’s which did not contain permanent residences were not assigned a population value .It should be 

noted that temporary residences including seasonal homes were not assigned a population value to 

prevent over-estimating population size.   
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The populations of each property were combined to a single value and assigned a final FDC Population 

Value based on the ranges provided below.  

FDC Population Value Low (1) Moderate (3) High (5) 

Cumulative Population Value (CV) CV<50 50<CV<150 CV>150 
Conversion chart was determined using the minimum and maximum population values of all assessed FDC’s.  

Damage centers with higher residential populations were identified as higher risk as they are more likely 

to contain vulnerable populations (infants, elderly), which may require additional assistance and 

resources during flood events. Additionally, these areas will likely see greater road activity during flood 

events as residence leave the area. Heavy traffic may increase the risks of car accidents, delay evacuation 

plans and inhibit emergency responders.  

 
Coping Capacity 
Coping capacities refer to a community’s ability to manage disasters as they are occurring using available 

resources. Due to data restrictions and time limitations this assessment has reduced coping capacity to a 

single variable: distance from an FDC to the nearest accessible evacuation center.  Evacuation center 

locations were provided by the Durham Emergency Management office- Corporate GIS Division.  

Distance was determined by using ArcMap to measure the fastest route between an FDC’s center and an 

evacuation center without traveling through regional event floodplains. This restriction eliminated centers 

which were not technically within the floodplain themselves, but do rely on roads which may become 

flooded for access (ultimately preventing them from being utilized by evacuees). When possible, main 

roads and highways were selected over small or residential roads to limit the risk of traffic congestion. 

An FDC’s coping capacity value was determined based on the following distance ranges: 

Coping Capacity Value 1 2 3 4 5 6 

Drive Distance (DD) DD< 1km 1-2km 2-3km 3-4km 4-5km DD> 5km 

 
Adaptive Capacity 
Adaptive capacity refers to a community’s ability to recover to post-flood conditions following a flood 

event.  Adaptive capacities are determined by assessing complex, often intangible factors that can range 

from community education rates, insurance rates and environmental protection practices. For the 

purposes of this assessment, a single quantitative variable was assessed: average annual household 

income. It should be noted that this assessment only considers residents supplying income for personal 

property repairs, and does not consider industry or corporation funds attending to business damage. In 

instances where an FDC was comprised entirely of business or industrial properties, or where average 

income data was not available for a residential FDC, the average of available household income values 

($95,599.15) was used. 

In order to establish high, moderate, and low value, an FDC’s average annual household income was 

compared to the total average household income of all FDC’s combined. This determined whether a 

particular FDC is on par, below or above average financially.    
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Annual income was selected as a primary indicator to evaluate how financially capable a community is to 

fixing physical damages. Low income areas will have to prioritize projects based on essential needs; 

(repairing foundations vs replacing furniture), and the degree of repair may not be to post-flood 

conditions. Non-essential projects will likely take time to repair, or may not be repaired at all depending 

on how quickly funds can be amassed. FDC’s with annual incomes significantly lower than the average 

received a value of 5 as they are most likely to be affected long after a flood event occurs. In contrast, 

FDC’s with annual incomes significantly above the average will likely have the funds to immediately begin 

repairing damages and are less likely to have to prioritize projects. Non-essential projects which do require 

a delay in repair will likely be attended to faster than those in low income areas. While it is noted that 

property damaged within high income neighbourhoods may cost more due to the expenses of higher 

quality material, it is assumed that these necessary funds can be covered faster than areas with limited 

financial means.  

An FDC’s adaptive capacity value was determined based on the following income ranges: 

High Risk (5) Moderate Risk (3) Low Risk (1) 

Below $80, 000  between $80,000- $105,000  above $105, 000 

 
Final Social: 

The final social value for each FDC is the product of the population, coping capacity, and adaptive capacity 

values. This value was then converted to a single value between 1-5 using the following ranges: 

FDC Social Score 1 2 3 4 5 

Combined social values (CV): CV<5 5<CV>10 10<CV>15 15<CV>20 CV>20 

 Conversion chart was determined using the minimum and maximum Social values of all assessed FDC’s.  

Economic 

The economic assessment was comprised of a 2-part, high-level assessment of the potential property 

damage to each structure within an FDC. Using flood depth values determined in the vulnerability 

assessment, each structure was assigned a ‘damage value’ of 1 if the value was below 0.8m (interior and 

property damage expected), and a value of 2 if the flood depth exceeds 0.8m (structural damage 

expected).  The structure was then assigned a ‘property value’ of 1, 3 or 5 based on the assumed effort 

required to return each structure to pre-flood conditions. “Effort” is the estimated requirements to repair 

structural damages and replace furnishings or equipment. It should be noted that this assessment did not 

consider the social implications of property damage (I:e family displacement) or intangible factors (such 

as sentimental value).  Large structures such as apartment complexes and industrial plants, and structures 

which functioned as both residence and business were assigned a 5. Smaller structures and those with 

more easily replaceable contents received a 3. An exception was made for car dealerships as it was 

understood that damages to on-lot vehicles could be significant and costly.  

The total value per structure is the product of the ‘damage value’ by the ‘property value’. The final 

economic value for the FDC was determined by combining the values of each structure and converting it 

to a value between 1-5 using the following chart:  
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FDC Economic Score 1 2 3 4 5 

Combined Economic Value (CV) CV<50 50<CV>150 150<CV>250 250<CV>350 CV>350 
Conversion chart was determined using the minimum and maximum Economic values of all assessed FDC’s.  

Business 

As with the residential population assessment, the specific boundaries of each FDC made readily available 

employee population data unreliable. Employee population values were determined by assessing each 

building structure individually. Any business (commercial or industrial) identified by MPAC was verified 

using Google street view and assessed based on business type, size of structure, and number of on-site 

parking spaces. Values were assigned per business based on the following population ranges: 

 

Employee Value 1 3 5 

Estimated Employee Population (EP) EP<50 50<EP>150 EP>150 

 

Once each business was assessed and assigned an Employee Value, all businesses within the FDC were 

tallied and the total sum of Employee Values converted to a single Business Score, as shown below.  

FDC Business Score 1 2 3 4 5 

Combined Business Values (CV) CV<5 5<CV>10 10<CV>15 15<CV>20 20<CV>25 
Conversion chart was determined using the minimum and maximum Business values of all assessed FDC’s.  

FDC’s with higher employee populations were considered higher risk as damage to businesses within the 

center may result in temporary or permanent loss of employment for individuals living within or outside 

of the FDC zone.   

Environmental 

During flood events, water, sometimes vast quantities, will move across the floodplain affecting the 

landscape and altering the water quality. This may alter the natural environment by introducing 

contaminants picked up during movement (from outdoor storage areas, soils, previously contaminated 

water, or from material stored in buildings which became flooded). Flood water may also remove 

compounds and chemicals (such as those used in fertilizers and pesticides) and dispose of it elsewhere 

resulting in adverse effects.   

An FDC’s environmental score was determined by assessing the property use of each structure and 

assigning it a value of 1, 3 or 5.   Properties with the potential to contain large quantities of contaminants 

or chemicals were identified as industrial sites, agricultural property and water treatment plants and 

received a value of 5.  Golf courses and auto-motive/ fuel related businesses (excluding dealerships) were 

identified as a moderate risk and assigned a 3. Residential and other commercial businesses were 

identified as low risk and assigned a value of 1.  
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These values were combined and converted based on the following ranges to determine an FDC’s final 

Environmental score. 

FDC Environmental Score 1 2 3 4 5 

Combined Business Values (CV) CV<50 50<CV>150 150<CV>250 250<CV>350 CV>350 
Conversion chart was determined using the minimum and maximum Environmental values of all assessed FDC’s.  

Final FDC Flood-Risk Score 
The final flood-risk score for each flood damage center was established by the product of each assessed 

factor (1-5) multiplied by the determined weighing factor (10 or 20). This assessment prioritized public 

safety, therefore aspects which indicate immediate risk to public received a weighted value of 20; 

vulnerability indicates whether public safety is at risk, likelihood indicates how frequently this risk occurs, 

and social impacts determine the population at risk. The remaining impacts assessed: economic, business, 

and environmental, will also affect populations within the FDC but these factors are less likely to have an 

immediate effect on physical safety. 

Each FDC has been be assessed and ranked by highest to lowest “risk”.  The following discussion will 

review the major findings of the CLOCA Watershed Floodplain Risk-Assessment.  

RISK ASSESSMENT RESULTS 
This assessment has evaluated 92 flood damage centers within CLOCA jurisdiction to determine the level 

of flood risk posed to the surrounding public and property.  The following chart indicates the final 

assessment results ranking FDC’s from highest to lowest risk.  
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Flood Damage Center Final Scores: 

Flood Damage Center ID  Final Risk 

Score 

OSH_3 360 

LYN_5 350 

GOO_1 340 

GOO_2 270 

PRI4 250 

BS1 200 

HF1 200 

SOP_3 190 

GOO_3 180 

HAR_2, HAR_4, OSH_4, ROB_2 160 

COR_6, HAR_1, LYN_8, OSH_6, SOP_2, WS_1, 140 

BLK_2, BLK_3, BLK_4, BOW_10, BOW_11, BOW_12, BOW_3, BOW_4, BOW_5 , BOW_6, 

BOW_7, BOW_8 ,COR_3 ,COR_4 ,DAR_2 ,FAR_2,LYN_11 ,LYN_12 ,LYN_16, LYN_9, OSH_1, 

OSH_10, OSH_11, OSH_13, OSH_9, PRI3, SOP_10, SOP6, SOP8, SOP9, TOO_1 

130 

BLK_1, COR_1, HAR_3, LYN_3 120 

BOW_1 , COR_2 , COR_5 , DAR_1 , FAR_1 , FAR_3 , HAR_10 , HAR_12 , HAR_13 , HAR_14 , 

HAR_15 , HAR_16 , HAR_5 , HAR_6 , HAR_8 , LYN_1 , LYN_10 ,LYN_13 ,LYN_14 ,LYN_2, 

LYN_4,  LYN_6, LYN_7, OSH_2, OSH_5, OSH_7, PRI11, PRI5, PRI7, PRI8, PRI9 , SOP_1  

,SOP_4, SOP7, WS_2, WS_3,  

110 

BOW_2, HAR_11 90 

 

High Risk Overview 
The results of the CLOCA Watershed Flood-Risk Assessment indicate an average risk score of 135. 

Nineteen damage centers have received a risk score above this average. Three damage centers: Osh_3, 

Lyn_5 and Goo_1 each received a final score over double the average and have been categorized as high 

risk. A further four flood damage centers scored between 150% and 200% of the average value, and have 

been categorized as moderate risk. A summary of each high and moderate risk damage center is provided 

below.  
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OSH_3: Oshawa Creek between King Street West & McMillan Drive; Total Score 360 
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FDC Flood Conditions: 

OSH_3: Oshawa Creek between King Street West & McMillan Drive; Total Score 360 

The portion of the flood damage center north of the Canadian Pacific Railway embankment is affected by 

the railway embankment and insufficient hydraulic capacity of the railway bridge. Flood elevations 

upstream of the railway are more than two meters greater than on the downstream side of the railway. 

This impact extends up to John Street, and creates flood depths for many structures including a school, 

that would cause serious structural damage during a regional flood event.  

It should also be noted that the upper portion of this FDC is within an established downtown portion of 

Oshawa, and includes businesses and commercial centers. This area, north of John Street, has buildings 

and parking lots situated in the riparian zone of the creek within the natural floodplain.    

This FDC is actually attached to the Goodman Creek FDC (FDC GOO_1), which extends westerly from 

Nassau Street. The Oshawa and Goodman flood damage centers could have been assessed as one unit, 

and would undoubtedly be ranked as the greatest flood risk in the CLOCA watershed. 

Risk-Factor Summary 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Values 100 60 80 50 50 20 

 

This assessment has identified flood damage center OSH_3 as being at the greatest risk during a flood 

event, primarily due to high levels of development within the regional and 100 year floodplain. 

 A total of 125 structures were identified as at-risk within this FDC; 76% were identified as high risk 

posing a threat to public safety, and 80% were at risk of structural damage. 

 The majority of structures fall within regulatory or 100 year floodplains and are therefore less 

likely to flood than some other FDC’s. However, due to the large number of structures within the 

area, the cumulative values result in significant risk scores. 

  A high social impact is expected due to a combination of a large residential population (comprised 

primarily of single detached houses and a large apartment complex), and low adaptive capacity.  

 Flood events will result in a high economic impact due to the quantity of properties within the 

FDC x the severity of damage expected.  

 2 large shopping plazas were identified within this FDC, each estimated to employ over 50 

employees. These values in addition to 13 small businesses indicate that a significant population 

may risk work disruption or unemployment as a result of flood events. 

 Environmental impacts of each individual structure within OSH_3 was deemed low. However, the 

combined impacts from numerous structures may accumulate resulting in greater risk to the 

environment.  
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LYN_5: Lynde Creek between highway 401 and Anne Street; Total Score 350 
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FDC Flood Conditions: 

LYN_5: Lynde Creek between highway 401 and Anne Street; Total Score 350 

The Canadian National Railway/GO railway embankment and Hwy 401 are all downstream of this flood 

damage center, and create elevated flood depths through the reach. The flood depth in this flood damage 

center is more than 2 meters greater than on the downstream side of the railway embankment. 

Recent improvements have been made to the Hwy 401 bridges during preparation for the Hwy 412 link 

to Hwy 407. During this process, the profile of Hwy 401 was raised, and a larger bridge structure was 

provided. The Town of Whitby is currently reviewing the flooding in this area, and are investigating 

possible works to reduce flood risk. Alternatives being reviewed include increasing the hydraulic capacity 

through the railway embankment by installing additional culverts, and flood protection measures to 

further reduce the risk of flooding in the upstream residential area. 

Although the flood backwater created by the transportation systems exacerbate flooding of the upstream 

community, it also must be recognized that the residential homes were built within the natural floodplain 

of the Lynde Creek, and hydraulic improvements through the railway would reduce, but not eliminate, 

flooding of these homes. 

Risk Factor Summary 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Value 100 100 60 50 10 30 

 

Flood damage center Lyn_5 has been identified as high risk due to extensive development within the 

floodplain; 98% of which has been identified as residential. 

 218 structures were identified with Lyn_5; 33% may pose a risk to public safety during a regulatory 

flood event, 53% may suffer structural damage.  

 66% of structures are expected to flood during a stage 3 flood event, 2 structures are expected to 

flood at stages 1 and 2, resulting in a high likelihood score. 

  A moderate to high social impact is expected due to a combination of a high residential 

population (comprised primarily of single detached houses and apartment units), and low 

adaptive capacity. Total social impact score is comparably less than OSH_3 due to a closer 

evacuation center.  

 Area will suffer a high economic impact during regulatory flood events due to the large quantity 

of properties expected to suffer structural damage. 

 This FDC contains 4 small businesses and is not expected to suffer significant impacts to 

employment. 

 As with OSH_3, individual environmental impacts of each structure within Lyn_5 are deemed low. 

However, the combined impacts from numerous structures may accumulate resulting in greater 

risk to the environment.  
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GOO_1: Goodman Creek between Gibb Street and Park Road South; Total Score 340 
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FDC Flood Conditions: 

GOO_1: Goodman Creek between Gibb Street and Park Road South; Total Score 340 

This flood damage center is on the Goodman Creek tributary of Oshawa Creek, and is an extension from 

the Oshawa Creek floodplain north of the Canadian Pacific railway embankment (FDC OSH_3). Again, the 

flood damage center is aggravated by the insufficient hydraulic capacity of the railway bridge. Flood 

elevations upstream of the railway are more than two meters greater than on the downstream side of the 

railway, and create a backwater throughout this flood damage center. A Two Zone Policy is in practice for 

this area, and recognizes that developed land within the flood fringe (as established through analysis of 

flood depth and velocity) may continue to develop, providing safe access can be achieved. In these 

applications, efforts must be provided to flood proof the structures or otherwise reduce flood risk. 

Risk Factor Summary 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Value 100 60 80 50 20 30 

 

Flood damage center GOO_1 has been identified as high risk due to intensive development within the 

floodplain, 97% of which has been identified as residential.  

 219 structures have been identified within GOO_1; 29% may pose a threat to public safety, 39% 

may suffer structural damage. 

 4 structures are at risk of flooding during a stage 1 flood event. The remaining structures fall within 

regulatory or 100 year floodplains and are therefore less susceptible to flooding. However, due to 

the large number of structures within the area, the cumulative values result in a moderate 

likelihood score. 

 A high social impact is expected due to a combination of a large residential population (comprised 

of single and semi-detached homes and apartment units), and low adaptive capacity. 

 Area will suffer a high economic impact during regulatory flood events due to the large quantity 

of properties expected to suffer structural damage. 

 7 small to moderate businesses were identified within GOO_1, one of which is not currently 

functioning. Flood events are not expected to have a significant impact on businesses in this area.  

 1 medium sized industrial building (larger than a residential house but smaller than a warehouse) 

was identified within GOO_1 and was assigned a high impact value. Environmental impact 

potential is expected to be moderate due to the cumulative impacts from numerous structures.  

Moderate Risk Overview  
In addition to high risk areas, 4 FDC’s received a risk score within the 200 range and were identified as 

“moderately at risk”.  
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GOO_2: Goodman Creek between King Street West and Stevenson Road South; Total Score: 290 

 

  



CLOCA WATERSHED FLOOD RISK ASSESSMENT 
 

   17 
 

FDC Flood Conditions: 

GOO_2: Goodman Creek between King Street West and Stevenson Road South; Total Score: 290 

During the development of this residential community, it appears the Goodman Creek was straightened, 

and used to establish the rear yard property boundary for abutting homes. The absence of a riparian zone 

around the creek, forces the floodplain to flow over a vast area, surrounding homes, and using streets as 

a flood path. As a result, a large number of homes are in the floodplain, although flood depths tend to be 

modest. 

The City of Oshawa has also constructed a flood control facility upstream of this flood damage center. The 

Goodman Flood Control Pond is located upstream of King/Bond Street, and controls flood events up to 

the 100 year storm. The purpose of the pond is to reduce the flood impacts of more frequent flood events 

on the downstream community. Other flood related studies for this area looked at channel improvements 

to attempt to further reduce frequent flooding events, and the City of Oshawa have completed some 

stream improvements in this reach of the Goodman Creek. These stream works, however, are limited by 

the land available, and generally have limited benefit for flood reduction. 

Risk Factor Summary 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Value 60 60 80 50 10 30 

 

Flood damage center GOO_2 has been identified as moderately at risk primarily due to risk to numerous 

buildings.  

 152 structures were identified within GOO_2; 1 structure may pose a risk to public safety, 3 may 

suffer structural damage. The remaining structures are expected to experience interior damage 

only.  

 7 structures are expected to flood during a stage 1 or stage 2 flood event. The remaining 

structures are not expected to experience flooding until a stage 5 regional flood event.  

 While structural damage does not pose a significant threat to public safety, a high residential 

population combined with a low adaptive capacity and farther evacuation travel results in a high 

social impact score.  

 Economic impacts are expected to be numerous due to the number of structures within the 

floodplain, but are not expected to be severe. 

 A single business was identified within this structure and is run from a residential unit. Impacts to 

business during a flood event are minimum. 

 Environmental impacts will be cumulative resulting from numerous, low-risk sources. No single, 

major environmental risks were identified.  
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PRI4: Pringle Creek between Dundas Street East and Garden Street; Total Score: 250 

 

  



CLOCA WATERSHED FLOOD RISK ASSESSMENT 
 

   19 
 

FDC Flood Conditions: 

PRI4: Pringle Creek between Dundas Street East and Garden Street; Total Score: 250 

The Pringle Creek Master Drainage Study Update is underway, and will provide new floodplain mapping 

for this watershed. LIDAR technology has been used to provide a new and more accurate topographic 

base for the floodplain mapping. The updated floodplain mapping and improved topographic mapping 

may refine the flood limits around the homes within this flood damage center. It should also be noted 

that the regulatory flood event for the Pringle Creek watershed is the 100 year storm, and the regional 

(Hurricane Hazel) storm event is not mapped for this watershed. 

Risk Factor Summary 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Value 40 60 60 30 40 20 

 

Flood damage center PRI4 has been identified as moderately at risk due to the number of structures within 

the floodplain and the frequency of flooding expected. 

 59 structures were identified within PRI4; 1 structure may pose a threat to public safety, 4 may 

suffer structural damage.  

 31% of structures are expected to flood during a stage 1, 10 year storm. 54% will become flooded 

by a stage 2 flood event, 75% of structures will become flooded by stage 3 and the remainder will 

flood between a 100 year and regional storm.  

 Social impacts will be moderate and likely driven by low adaptive capacity. Estimated residential 

population is comparably lower than the high risk FDC’s. Nearest accessible evacuation center is 

within a reasonable driving distance.  

 Economic impacts are categorized as moderate as building damage will be wide spread but not 

typically severe.  

 14 businesses have been identified within the floodplain; the majority are small restaurants and 

retail businesses. 1 small motel and a small water research station were also identified and will 

likely have the most impact on a center if flooded.  

 Environmental impacts are primarily low- cumulative with the exception of the water station 

(which was identified as potentially high risk) and 2 automotive/ gas station properties which may 

pose a moderate risk.  
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BS1 South of Highway 401 and Liberty Street South; Total Score: 200 
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FDC Flood Conditions: 

BS1 South of Highway 401 and Liberty Street South; Total Score: 200 

The Canadian Pacific Railway bisects this flood damage center and restricts conveyance of the regulatory 

flood. Flooding upstream of the railway increases regulatory flood levels by slightly less than 2 meters. 

This flood obstruction affects businesses on Port Darlington Road, upstream of the railway. 

The residential community on Westbeach Road are within the floodplain of the Bowmanville/Soper Creek 

and also at risk from Lake Ontario flooding and erosion. 

Risk Factor Summary 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Value 60 20 60 30 10 20 

 

Flood damage center BS1 was identified as moderately at-risk due to a high potential for public safety 

risks and structural damage during regional storm events.  

 46 structures were identified within BS1; 67% pose a threat to public safety and building structure 

during a regional flood, 71% of buildings risk structural and interior damage.  

 1 structure is at risk of flooding during a stage 3 flood event. The remaining structures are not 

expected to be affected until a regional event.  

 Social impacts are likely to be moderate; population size is moderate and adaptive capacity is on 

par with the average. Level of risk is primarily the result of long travel distance to the nearest 

evacuation center.  

 Economic impacts are moderate as most structures are small residences with the exception of 1 

large industrial building. No apartment complexes were identified.  

 Business impacts are expected to be low; only 4 businesses were identified, each received a low 

estimated employee population. 

 1 industrial property may pose a high environmental risk. An additional property identified as a 

“railway building” was assigned a moderate value due to observed unknown containers and 

debris.  
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HF1 between Bloor Street East and Harmony Road South; Total Score: 200 
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FDC Flood Conditions: 

HF1 between Bloor Street East and Harmony Road South; Total Score: 200 

The Canadian National Railway embankment and Hwy 401 bisect this flood damage center, and create 

elevated flood depths on the upstream side. The flood depth is more than 5 meters greater than on the 

downstream side of the railway embankment. This flood obstruction has been studied by the City of 

Oshawa, and alternatives to increase the flood capacity of the railway have been examined. 

Although reducing the flood depth through improvements to the railway would reduce flood risk, many 

of the structures at risk would not be completely removed from the floodplain. Many of the buildings are 

situated within the natural floodplain of the Harmony/Farewell Creek. 

Risk Factor Summary 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Value 40 40 60 20 30 10 

 

Flood damage center HF1 was identified as moderately at risk primarily due to social and business impacts. 

This FDC is comparably less developed than the previously reviewed centers and contains significantly less 

residential buildings.   

 18 buildings were identified within HF1, 50% of these pose a threat to public safety and risk 

structural damage.  

 6 buildings (3 residences and 3 businesses) are at risk of flooding during a stage 1 event.  A golf 

course and 2 industrial properties were identified within the stage 3 floodplain; 2 industrial sites 

risk flooding during a stage 4 event and the remaining structures will only be affected during a 

regional event.  

 Residential population is low, however moderate social impacts may be expected due to low 

adaptive capacity and distant evacuation centers. 

 Building damage is expected to be relatively severe, however the actual number of buildings 

affected is low resulting in a lower economic score. 

 HF1 is at greater risk of business impacts than those previously reviewed as nearly half of the 

structures within this area are business or industrial properties. As a result, a greater population 

may risk loss or disruption of employment. 

 6 properties were identified as “high environmental risk” and 1 property was deemed 

“moderate”. However, due to the small number of structures the environmental impact value for 

HF1 is less than the cumulative impacts calculated in the more heavily developed FDC’s.  
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Additional Area of Interest 
SOP_3 between King Street East Mearns Avenue 

Factors Vulnerability Likelihood Social Economic Business Environmental 

Final Value 40 20 40 20 50 10 

 

Business: 
The level of risk remains relatively consistent for each variable within the flood damage centers- i;e  FDC’s 

with low final risk scores typically display lower individual scores across vulnerability, likelihood and 

Impacts.  SOP_3 was a notable exception to this trend displaying the highest possible business impact 

score despite receiving moderate to low risks in all other factors.  It should be noted that this high risk 

score is due to the Bowmanville zoo property, which claims 22 of the 26 buildings located within the FDC.  

Although the zoo officially closed in 2016 and is no longer in use, aerial maps indicate that the original 

buildings are still standing.  These buildings were included in this assessment under the assumption that 

they may potentially be re-purposed for future use and should therefore continue to be monitored.  

ADDITIONAL FACTOR CONSIDERATIONS  
Social:  
Populations 
When updating the Flood Risk Assessment in the future, additional information related to the location of 

vulnerable populations and emergency services would improve the social aspect of the evaluation. More 

detailed information on the population of long term care facilities, day cares, elementary schools etc. as 

well as an FDC’s proximity to essential emergency services (such as hospitals) would allow for a more 

detailed assessment.  

It should also be noted that estimates used to calculate residential populations considered permanent 

residents only, and did not take into account temporary or seasonal residences resulting from cottage 

properties or motels.  Future Flood Risk Assessments may also consider regular increases in FDC 

populations resulting from schools, daycares or places of worship when reviewing evacuation center 

locations and evacuation routes.  

Evacuation Centers 
It is recommended that future Flood Risk Assessment 

updates obtain and consider the locations of evacuation 

centers located beyond CLOCA borders. It was noted during 

assessment that though physically close to centers, many 

FDC’s were bordered on at least one side by a secondary 

floodzone which could drastically increase drive distance as 

evacuees are forced to circle around entire floodplain. 

Knowing additional evacuation center locations may allow 

more direct evacuation routes.   

Brooklin, Whitby, 2008 
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Business:  
Business aspects may be improved by considering the nature of businesses within an FDC beyond generic 

property type (commercial vs industrial), and their level of services provided to areas outside the FDC 

border. Future assessments may adjust business values to reflect the necessity of goods and services 

provided within and beyond FDC borders.   

Additionally, knowing a property’s exact use may assist in identifying commonly associated hazardous 

substances; this will allow for a more accurate evaluation of potential environmental impacts.  

Future business assessments would also benefit from obtaining more detailed employee population 

values. Those used for this assessment were based on probable estimates but did not take into account 

fluctuating employment rates at seasonal businesses or off-site employees.  

Environmental:  
Climate Change and Source Water Protection 

The intent of this report is to assess the flood risk for each FDC within CLOCA jurisdiction, this cannot be 

complete without acknowledging the highly variable impacts of climate change. Data compiled over the 

last 30 years indicates that the climate in North America is shifting- changes in seasonal temperatures, 

precipitation levels and precipitation types are amongst these changes which can have a direct impact on 

flood risks. To attempt to accurately project the impacts climate change may have on the areas within 

CLOCA would require extensive, lengthy research that would exceed the means of this project. Future Risk 

Assessment updates should review and address any updated assessments or reports pertaining to 

changing watershed conditions or environmental factors. A  2040-2049 prediction report provided by 

SENES Consultants for the Durham Region Roundtable on Climate Change provides some insight to 

probable changes within CLOCA jurisdiction and could be utilized in future assessments. In addition to 

increasing annual temperature, our watersheds are expected to experience slightly more annual 

precipitation with less snow and more rain, and more large precipitation events. We may also experience 

more drought periods between rain events; a situation that eventually leads to rain on baked earth and 

significant runoff. We need to be aware that 

predictions for our future weather favour an 

increase in conditions that can cause flood 

damage.     

The environmental impacts of this assessment were 

considered based on generic, stable environmental 

conditions. Future Risk Assessment updates may 

revise environmental impact values to reflect 

specific environmental conditions within each FDC. 

Factors such as risk to vulnerable or protected areas 

and source water protection may be considered.  

 

  
Lynde Shores, 2008 



CLOCA WATERSHED FLOOD RISK ASSESSMENT 
 

   26 
 

NEXT STEPS AND RECOMMENDATIONS    
The Watershed Flood- Risk Assessment informs CLOCA and our partners of the significance and priority of 

our flood damage centers, and is a foundational step in flood disaster mitigation. This risk assessment 

identifies flood hazards; potential impacts; and community and infrastructure vulnerabilities as well as 

the overall flood risk profile for the area. The risk assessment will direct future efforts to manage the 

identified risks. Future work may include the following: 

Flood Mapping 
Although CLOCA has floodplain mapping for all of our watersheds, the mapping has been prepared at a 

watershed scale. In some instances, more detailed floodplain mapping or analysis using alternative 

methods (non-steady state routing, two-dimensional modeling, etc.) may provide additional insight into 

the extent of the flooding. This is particularly relevant where flood damage centers are affected by flood 

impediments, such as large roadway or railway berms and undersized culverts and bridges. These areas 

may require additional effort to accurately model the flood hydraulic conditions, and establish more 

accurate and reasonable flood elevations.  

Mitigation Planning 
A comprehensive mitigation plan will provide realistic and sustainable mitigation solutions by clearly 

outlining the plan's objectives, key activities, expected outputs, timelines, and roles and responsibilities. 

Mitigation planning will look at a full range of possible mitigation actions, from planning and regulation 

based approaches through physical works and structural improvements to provide flood relief. 

Structural Mitigation Projects 
Structural flood mitigation measures would include measures to reduce flooding impacts through 

replacement/improvement of flood obstructions (bridges and culverts), floodproofing of structures, or 

earthworks to improve floodway capacity or restrict floodplain extents.  

The next steps will include a re-examination of the high and medium priority flood damage centers, and 

evaluation of potential management actions that provide the greatest potential to reduce the risk 

associated with the area. In the immediate future, the National Disaster Mitigation Program continues to 

accept applications for projects that will manage flood risk. CLOCA, in association with our municipal 

partners, will determine where further effort is required to manage flood risk, and develop programs and 

proposals as appropriate.  

Periodic updating of risk assessment  
The flood risk assessment has utilized the current floodplain mapping, and best available data. The risk 

assessment will require periodic updating as floodplain mapping gets updated and floodplain 

improvement works are completed.  

There are also some data deficiencies that could be improved for future risk assessment updates: 
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Property Specific Data 

Updated, more detailed MPAC property data may provide further detail regarding type and/or function 

of industrial properties identified within FDC’s. This information may allow future Risk Assessments to 

evaluate business and environmental impacts greater accuracy.  

It is our understanding that MPAC is in the process of compiling property values. It is not currently known 

whether these values are applied to specific properties, or to property categories. These values, whether 

individual or property type, may be useful for future economic impact assessments.  

Area Specific Data 

 Future Risk Assessments should investigate data sources which allow for more precise geographic/ range 

selection- the majority of readily available data (including age groups and population size) was found to 

be extrapolated far beyond the FDC borders and was therefore not a reliable representation.  

Assessment of Road and Highway Flooding 
The current assessment focuses on buildings and flood damage centers. It is recognized that consideration 

should also be given to the damage and interruption caused by flooding of streets, roads, highways, and 

railways. Flooding of transportation systems creates a significant interruption of business, and can have 

significant consequences. Flooded roads also obstruct emergency response, and in cases of severe 

flooding, may hinder access to evacuation centers. 

A secondary assessment of road flooding could be completed to determine the severity and significance 

of roadway flooding, and to determine if greater consideration of roadway flooding should be completed 

during road improvement projects and urban area expansion. 

CLOSING STATEMENT 
Although this Risk Assessment provides a priority list of flood damage centers, the agencies responsible 

for managing flood risk should always give careful consideration to all FDCs. Flood Damage Centers that 

did not rank near the top of the priority list may still have flood conditions that present significant risk to 

property and public safety, although not on the scale of the top prioritized sites. All flood damage centers 

should be considered when opportunities to reduce flood risk or improve flood management arise. 
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APPENDIX 
 

Figure 1: Town of Whitby/ Town of Ajax/ City of Pickering  
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Figure 2: City of Oshawa  
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Figure 3: Municipality of Clarington 
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Converted Scores and Final Scores 

 Converted Scores (1-5) Final Risk Score  

FDC Vulnerability Likelihood Social Economic Business Environmental 
Vulnerability 

(20) Likelihood (20) Social (20) Economic (10) Business (10) 
Environmental 

(10) TOTAL 

OSH_3 5 3 4 5 5 2 100 60 80 50 50 20 360 

LYN_5 5 5 3 5 1 3 100 100 60 50 10 30 350 

GOO_1 5 3 4 5 2 3 100 60 80 50 20 30 340 

GOO_2 3 3 4 5 1 3 60 60 80 50 10 30 290 

PRI4 2 3 3 3 4 2 40 60 60 30 40 20 250 

BS1 3 1 3 3 1 2 60 20 60 30 10 20 200 

HF1 2 2 3 2 3 1 40 40 60 20 30 10 200 

SOP_3 2 1 2 2 5 2 40 20 40 20 50 20 190 

GOO_3 2 2 3 2 1 1 40 40 60 20 10 10 180 

HAR_2 2 2 2 2 1 1 40 40 40 20 10 10 160 

HAR_4 1 2 3 2 1 1 20 40 60 20 10 10 160 

OSH_4 2 1 3 2 1 1 40 20 60 20 10 10 160 

ROB_2 1 2 3 2 1 1 20 40 60 20 10 10 160 

COR_6 1 1 3 2 1 1 20 20 60 20 10 10 140 

HAR_1 2 1 2 2 1 1 40 20 40 20 10 10 140 

LYN_8 2 1 2 2 1 1 40 20 40 20 10 10 140 

OSH_6 2 1 2 2 1 1 40 20 40 20 10 10 140 

SOP_2 1 1 3 2 1 1 20 20 60 20 10 10 140 

WS_1 1 1 3 2 1 1 20 20 60 20 10 10 140 

BLK_2 1 1 3 1 1 1 20 20 60 10 10 10 130 

BLK_3 1 1 3 1 1 1 20 20 60 10 10 10 130 

BLK_4 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_10 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_11 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_12 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_3 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_4 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_5 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_6 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_7 1 1 3 1 1 1 20 20 60 10 10 10 130 

BOW_8 1 1 3 1 1 1 20 20 60 10 10 10 130 

COR_3 1 1 3 1 1 1 20 20 60 10 10 10 130 

COR_4 1 1 3 1 1 1 20 20 60 10 10 10 130 

DAR_2 1 1 3 1 1 1 20 20 60 10 10 10 130 

FAR_2 1 1 3 1 1 1 20 20 60 10 10 10 130 

LYN_11 1 1 3 1 1 1 20 20 60 10 10 10 130 

LYN_12 1 1 3 1 1 1 20 20 60 10 10 10 130 

LYN_16 1 1 3 1 1 1 20 20 60 10 10 10 130 

LYN_9 1 1 3 1 1 1 20 20 60 10 10 10 130 
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 Converted Scores (1-5) Final Risk Score  

FDC Vulnerability Likelihood Social Economic Business Environmental 
Vulnerability 

(20) Likelihood (20) Social (20) Economic (10) Business (10) 
Environmental 

(10) TOTAL 

OSH_1 1 1 3 1 1 1 20 20 60 10 10 10 130 

OSH_10 1 1 3 1 1 1 20 20 60 10 10 10 130 

OSH_11 1 1 3 1 1 1 20 20 60 10 10 10 130 

OSH_13 1 1 3 1 1 1 20 20 60 10 10 10 130 

OSH_9 1 1 3 1 1 1 20 20 60 10 10 10 130 

PRI3 1 1 3 1 1 1 20 20 60 10 10 10 130 

SOP_10 1 1 3 1 1 1 20 20 60 10 10 10 130 

SOP6 1 1 3 1 1 1 20 20 60 10 10 10 130 

SOP8 1 1 3 1 1 1 20 20 60 10 10 10 130 

SOP9 1 1 3 1 1 1 20 20 60 10 10 10 130 

TOO_1 1 1 3 1 1 1 20 20 60 10 10 10 130 

BLK_1 1 1 2 2 1 1 20 20 40 20 10 10 120 

COR_1 1 1 2 1 2 1 20 20 40 10 20 10 120 

HAR_3 1 1 2 2 1 1 20 20 40 20 10 10 120 

LYN_3 1 1 2 2 1 1 20 20 40 20 10 10 120 

BOW_1 1 1 2 1 1 1 20 20 40 10 10 10 110 

COR_2 1 1 2 1 1 1 20 20 40 10 10 10 110 

COR_5 1 1 2 1 1 1 20 20 40 10 10 10 110 

DAR_1 1 1 2 1 1 1 20 20 40 10 10 10 110 

FAR_1 1 1 2 1 1 1 20 20 40 10 10 10 110 

FAR_3 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_10 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_12 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_13 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_14 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_15 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_16 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_5 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_6 1 1 2 1 1 1 20 20 40 10 10 10 110 

HAR_8 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_1 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_10 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_13 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_14 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_2 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_4 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_6 1 1 2 1 1 1 20 20 40 10 10 10 110 

LYN_7 1 1 2 1 1 1 20 20 40 10 10 10 110 

OSH_2 1 1 2 1 1 1 20 20 40 10 10 10 110 
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 Converted Scores (1-5) Final Risk Score  

FDC Vulnerability Likelihood Social Economic Business Environmental 
Vulnerability 

(20) Likelihood (20) Social (20) Economic (10) Business (10) 
Environmental 

(10) TOTAL 

OSH_5 1 1 2 1 1 1 20 20 40 10 10 10 110 

OSH_7 1 1 2 1 1 1 20 20 40 10 10 10 110 

PRI11 1 1 2 1 1 1 20 20 40 10 10 10 110 

PRI5 1 1 2 1 1 1 20 20 40 10 10 10 110 

PRI7 1 1 2 1 1 1 20 20 40 10 10 10 110 

PRI8 1 1 2 1 1 1 20 20 40 10 10 10 110 

PRI9 1 1 2 1 1 1 20 20 40 10 10 10 110 

SOP_1  1 1 2 1 1 1 20 20 40 10 10 10 110 

SOP_4 1 1 2 1 1 1 20 20 40 10 10 10 110 

SOP7 1 1 2 1 1 1 20 20 40 10 10 10 110 

WS_2 1 1 2 1 1 1 20 20 40 10 10 10 110 

WS_3 1 1 2 1 1 1 20 20 40 10 10 10 110 

BOW_2 1 1 1 1 1 1 20 20 20 10 10 10 90 

HAR_11 1 1 1 1 1 1 20 20 20 10 10 10 90 
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Steering Committee Comment Addressment: Methodology Report 
Lori Riviere-Doersam - Regional Municipality of Durham: 

1) Is there an intent to update the assessment on a regular basis (e.g. every 5 or 10 years), to capture the changes 

to the social and economic characteristics of a FDC? 

Response: We will provide a section in the report with consideration for updating the assessment based on 

changing conditions. 

2) There is a concern regarding the method for determining flood levels. By using existing floodplain mapping it 

appears that there is the potential for overestimating the number and depth of FDCs for the 10 to 100 year flood 

events, as it does not appear to consider existing stormwater management facilities. 

Response: The 100 year and regional storm events are exclude stormwater facilities, based on provincial 

guidelines for regulatory floodplain mapping. This conservative approach assumes stormwater ponds are 

overwhelmed or otherwise fail. While we agree that this approach is very conservative, it is applied consistently 

across all FDC’s. The smaller return period storms are modelled with stormwater ponds included in the hydrologic 

modelling. 

3) The methodology 1should provide detail on the data sources being used in the assessment. 

Response: Sources have been included in the methodology section of the final report. An appendix section for 

Metadata has also been added. 

4) Page 2, Vulnerability Assessment- the source of the structure (building) data is questioned. CLOCA is cautioned 

that if MPAC data is being used, it may not be fully reliable. 

Response: Each structure identified within an FDC was verified using Google Street view. MPAC properties were 

changed or updated as necessary to ensure accuracy. 

5) Page 3, Likelihood- the assessment will determine the likelihood of flooding for each building in an FDC. There is 

the potential that this information could impact the resale value or insurance potential/ rates of the building. 

Will this information be kept confidential?  

Response: Although the flood risk assessment will prioritize the flood damage centers, it is based upon floodplain 

mapping that is publicly available. No specific property information will be provided, although individual 

buildings are visible on maps and figures. We believe any information that may affect resale or insurance values 

already exists in the public domain. 

6) Page 5, Social Impacts- please provide details regarding data source for identifying the vulnerable population of 

each FDC; 

Response: Due to limitations in available data, the vulnerable population aspect of this assessment was removed. 

We will provide a section in the report with consideration for updating the assessment as data becomes 

available.  

7) Page 6, Coping Capacity- it is our understanding that the information on the evacuation center locations will be 

from Durham’s Corporate GIS Division. If CLOCA staff have not already done so, it is recommended that they be 

contacted directly; 

Response: That is correct, evacuation data was received and is sourced within the methodology. 

  

                                                           
11  
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8) Page 7, Adaptive Capacity- please provide details regarding the income data source being used. The income data 

for the 2016 Census is not expected to be available until November 2017, and is traditionally not provided for 

smaller geographies (such as dissemination blocks). The 2011 National Household Survey data may not be 

reliable due to the global non-response rate. Additionally, the methodology should provide definitions for 

“high”, “middle” and “low” income; 

Response: Income values were obtained from 2016 Environics geo-enriched data. Shapefiles of each FDC polygon 

were applied to minimize data from outside of the FDC area. Definitions for high, middle and low income levels 

have been outlined under the social impacts assessment methodology.   

9) Page 8, Economic Impact- the source of the property value data should be referenced in the methodology;  

Response: An explanation determining property values has been provided in the methodology report. It is our 

understanding that MPAC has recently compiled updated property info including property values, however this 

data was not available at the time of assessment.  

10) The table on page 8 provides flood depth to 10 decimal places; this seems unnecessary, and should be further 

rounded; 

Response: The table has been appropriately adjusted.  

11) Page 9, Business Impact- it is noted that the Planning Division recently provided CLOCA with data from the 

Region’s Business Count Program for the assessment; 

Response: There is concern that these values may have been extrapolated beyond the borders of our FDC’s and 

therefore may not provide a realistic representation of employment within the FDC. An alternative method was 

used to determine these values and is provided within the methodology.  

12) Page 10, Environmental Impact- the methodology should clarify if all residential/ commercial/ institutional uses 

are considered a low threat to water quality and if they are assigned a score of zero; 

Response: An explanation for assigning environmental impact values has been provided under methodology. 

13) The data source for the property type should be clarified in the methodology. From the sample table, it appears 

that MPAC data is being used. MPAC data is not always complete for the industrial category, and CLOCA is 

advised to confirm with MPAC that they are using the data correctly. 

Response: MPAC data has been sourced in the methodology, all structures identified within the FDC’s including 

industrial were confirmed using Google Street view and adjusted as necessary. For the purposes of this 

assessment detail on specific industrial property types were not required, however it is an aspect that could be 

re-assessed in future Risk Assessment updates. 

 

Antony Manoharan- Town of Whitby: 

1) Hi Britt, 

I reviewed and it appears your methodology captured most of the risks. I’m not sure whether transport disruption 
when certain roads are inaccessible and human health issues due to sanitary sewer back up are considered. 
Response: Transport disruptions have been assessed under Social Impacts- coping capacity.  
At this stage in the assessment process our focus is on immediate public safety risks- primarily risk of drowning or 
injury from debris. We have not considered additional related human health issues but this may be an important 
consideration for future assessments.  
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Karen Richardson- Municipality of Clarington: 
 
1) Hi Britt, 

I have read through the Methodology Report and have no comments at this time. Thank you for the opportunity 

to give feedback. 

Kristy Kilbourne- Town of Whitby: 

A few questions/comments for consideration: 
1) Vulnerable populations - where does the vulnerable age range (under 14 and over 64) come from and what will 

be the source of this data? Census? Other? 
Response: Due to limitations in available data, the vulnerable population aspect of this assessment was removed. 

We will provide a section in the report with consideration for updating the assessment as data becomes 

available.  

2) Adaptive capacity – same as above – what will be the source of this income data? 
Response: Evacuation center locations have been provided by Durham’s Corporate GIS Division and have been 

sourced in the report.  

3) Business – It says the source of the data will be the Region of Durham. If this is the Durham Business Count data 
then you could be more specific and say this in the methodology report.  
Response: Initial data was provided by the Durham Business Count, however an alternative method to 

calculating employment values was selected. An explanation of this method is provided in the report under 

Business Impacts.  

4) Environmental – Source Water Protection, specifically flooding in vulnerable areas, might be an additional factor 
to consider or to acknowledge for future consideration similar to Climate Change. 
Response: This is a very good point. A consideration has been added to the report for future risk-assessment 

updates.  

5) Regarding the final assessment, there may be some danger in prioritizing the FDCs where municipalities and 
other responsible agencies might limit their focus to only the top ranked FDCs without giving careful 
consideration to all FDCs. Though the FDCs will be ranked and prioritized, municipalities and other responsible 
agencies should be aware of and give consideration to every structure where there is an extreme public safety 
risk. Even if it is only in the case of a Hurricane Hazel type storm. Given climate change and increasing 
uncertainties in weather patterns, we could very well experience a 100 year storm at any time. How will this be 
highlighted? For example, one FDC may only have one structure where there is an extreme public safety risk but 
score low in all other areas, therefore it may be classified much lower on the final prioritization and could be 
overlooked.   
Response: The concern has been noted and added to the report. 

Patrick Lee- City of Oshawa: 

For ease of reference, my comments below follow the format order of your report. 
 
Vulnerability 

 I am not convinced that it is a conservative approach to assess the vulnerability of a Flood Damage Center (FDC) 
based on the “worst case scenario”. My hunch tells me that if we could go through the proposed vulnerability 
exercise with other storm events for each of the FDC’s, the results may reveal a wider spread of vulnerability scoring 
among the FDC’s. 

 As for calculating the final Vulnerability Score of a FDC, I question why you do not divide the total score by the total 
number of the houses affected in the FDC. I do not find that the conversion table method to be representative. 
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 To assess the real vulnerability of a FDC, one should consider the distance between the center line of the creek to 
each of the individual houses within the FDC. As such, I recommend that the methodology indicated in your report 
be revisited to incorporate the consideration of the house distance to the creek in the assessment exercise. 

Response: We agree with your statements, but found that the simplified approach outlined in the report effectively 

accounted for the extent of damage (measured by flood depth and flood velocity at each structure) and number of 

structures as a measure of fdc vulnerability. Likelihood of flooding is evaluated separately. 

 
Likelihood 

 With regard to the levels of stage of flooding used in your methodology, I question why you do not consider the 2 or 
5 year storm events. If you do, I am sure that you will find the scoring would be more representative. 

 With regard to the Likelihood Scoring value, I strongly recommend that the scoring values should be weighted by the 
numbers of the houses involved in each of the categories and the final score be obtained by dividing the sum of the 
weighted Likelihood Value by the total number of the houses affected in the FDC. 

Response: The 5 stages of flooding is a standard developed by the GTA Conservation Authorities in consultation with 

partners, and is intended to provide a consistent and understandable system. We will examine your suggestion to 

adjust our method for evaluating Likelihood during the analysis component of our program. 

 
Impacts 

 There is no explanation given in the report to describe the FDC values for each of the conditions considered. 

 Under the Environmental section, you may want to assign values for other land uses, such as residential, 
Commercial and institutional. 

Response: We will provide explanation of values in the report, and assign an environmental value for other land uses, 

as suggested. 

 
Final FDC Assessment 

 Why the weighting factors do not add up to 100%? 
Response: Although a total value of 100 would be ideal, we set the values to ensure appropriate weighting of various 

parameters. The score is not a percentage, but a score out of a possible 110 points. 

  
Additional Considerations 

 I would recommend that the FDC scoring should consider and reflect the social, economic, business and 
inconvenience impacts to the surrounding lands outside of the FDC should a flooding occurred in it. To me, it is 
reasonable for a FDC to have a higher score if it is located in an urban center as opposed to a rural setting. 

 I would recommend that the cause(s) of a FDC should also be considered in this exercise as I thought that if a FDC is 
created because of a structural means/a human error, I believe that we have the obligation to correct that first as 
compared to the FDC’s where development occurred in the floodplains inadvertently. 

 The feasibility of implementing a solution for a FDC should also be considered in the Assessment exercise. 
Response: Impacts to surrounding area is an interesting consideration. Our current assessment concentrates on 

flooding impacts related to buildings within flood damage centers. We suggest that assessment of other impacts, as 

mentioned and also including the impacts of flooded roadways, could be considered as additional studies. 

We agree that the causes of fdc’s is an important consideration, but should be examined in the next stage of 

floodplain management – where mitigation of impacts is examined and feasibility of implementing a solution 

considered. Arguably, all fdc’s have been created through human error. 
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Steering Committee Comment Addressment: Final Report  

 
City of Oshawa: 

Hi Britt, 

We have now had a chance to review your report one more time and would like to advise you that we are in general 

agreement with the findings of your report.  

However, there is one concept that we want to share with you that you may find it enlightening. We are of the opinion 

that it would be helpful to your study if it could consider the development potential for each of the FDCs identified in 

your exercise.   

Let’s say, if the development potential in FDC-HF1 were somehow be considered (as an example), the final risk score of 

the FDC-HF1 could be rated higher.  In that way, it will help you refine the priority rating for each FDC identified within 

each of the risk category.  

We believe that it will help the Regulatory agencies in the future to make decisions on which project(s) they should 

support when the funding is made available to address some of the flooding concerns. 

We trust that you will find the above satisfactory. Please call us , if you have any further questions. 

Thanks, 
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Regional Municipality of Durham: 
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100 Whiting Avenue 
Oshawa, Ontario 

 
L1H 3T3 

Phone (905) 579-0411 
Fax (905) 579-0994 

 
Web:  www.cloca.com 

Email:  mail@cloca.com 

 

 

April 25, 2017 

 

 

 

 

 

 

Central Lake Ontario Conservation Authority 

Corporate Resolution #36/17 

 

On April 25, 2017, the Directors of the Central Lake Ontario Conservation Authority passed the following 

resolution 

 

Auth. Res. #36/17, of April 25, 2017 

“THAT Staff Report #5517-17 be received for information; 

THAT the Central Lake Ontario Conservation Authority Watershed Flood Risk Assessment report be 

endorsed by the Board of Directors; 

THAT staff be directed to continue to investigate and seek funding for flood management and 

reduction projects; and, 

THAT the CLOCA Watershed Flood Risk Assessment be copied to all member municipalities.” 

 CARRIED 
 

 

 

 

 

 

What we do on the land is mirrored in the water 

Member of Conservation Ontario 

http://www.cloca.com/

