
 
 

Special Council Meeting 

 Tuesday, December 15, 2020 
Conducted Electronically via Microsoft Teams 1:00 PM 

Agenda 

 
Public Participation for December 15, 2020 Special Council Meeting  
 

Council will be conducting the December 15, 2020 special meeting through electronic communications in 
accordance with the Meeting Procedures (COVID-19 Suppression) Regulation, Order in Council 99/2020.  

• Residents can listen to the live audio stream at www.rmwb.ca/Council 

• Anyone wishing to participate in the meeting is encouraged to do so by registering to speak as a 
delegate by way of teleconference or by submitting their delegation comments by email. 

• To participate by teleconference: 

o Anyone wishing to speak by teleconference to an item on the December 15, 2020 Council 
Meeting Agenda must pre-register by 3:00 p.m., Monday, December 14, 2020.  

o To register to speak via teleconference, please email Legislative.Assistants@rmwb.ca or call 
780-743-7001 with your name, the phone number that you will be dialing in from and an email 
address that you can be reached at prior to and during the meeting. 

o You must provide the name of the agenda item that you wish to speak to. 

o All registrants will be emailed the details on how to participate prior to the start of the meeting. 

o Each registrant will be given a maximum of 5 minutes to address Council. 

• To make written submissions as a delegation before or during the live meeting:  

o Please complete the online form found at https://www.rmwb.ca/writtendelegations/ or email 
Legislative.Assistants@rmwb.ca 

o Please note that written comments for an agenda item must be received prior to the start of 
that item during the meeting.  Emails that are received after the agenda item has been 
introduced or are not relevant to an agenda item, will not become part of the record of this 
meeting. 

o All written submissions are public and will be included in the Council Meeting Agenda 
Package as part of public record.  

 

 

 

The personal information on this form is collected under the authority of Section 33 (a) & (c) of the Alberta 
Freedom of Information and Protection of Privacy Act. The personal information will be used as contact 
information. If you have any questions about the collection or use of this information contact the Chief 
Legislative Officer, Legislative Services, 7th Floor Jubilee Building, 9909 Franklin Ave. T9H 2K4, or call 
(780) 743-7001. 

http://www.rmwb.ca/Council
mailto:Legislative.Assistants@rmwb.ca
https://www.rmwb.ca/writtendelegations/
mailto:Legislative.Assistants@rmwb.ca
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1. Call to Order 

2. Unfinished Business 

2.1. Presentation – Associated Engineering re: Infrastructure Performance 
During the 2020 Flood 

2.2. Presentation - 2021 Flood Preparedness 

2.3. Sanitary Sewer Backwater Prevention Program 

- Introduction from Administration 
- Delegations 
- Questions/Debate/Vote 

THAT the Sanitary Sewer Backwater Prevention Program – Policy OPE-50, as 
outlined in Attachment 2, be approved, to come into effect March 1, 2021; and 

THAT $1,000,000 be allocated from the Emerging Issues Reserve to fund the 
Backwater Prevention Program. 

2.4. Presentation – Flood Mitigation and Community Resiliency Update - 
Taiga Nova Eco-Industrial Park 

2.5. Presentation – Flood Mitigation and Community Resiliency Update - 
Downtown 

2.6. Presentation – Flood Mitigation and Community Resiliency Update - 
Longboat Landing 

2.7. Flood Mitigation and Community Resiliency Update – Waterways 

 - Introduction from Administration 
- Delegations 
- Questions/Debate/Vote 

THAT Administration continue with building a structural mitigation solution as 
previously directed; and 

THAT Administration limit development below 250.9m and introduce enhanced 
flood provisions in the Land Use Bylaw for development above the 250.9m 
elevation. 

2.8. Flood Mitigation and Community Resiliency Update – Draper 

 - Introduction from Administration 
- Delegations 
- Questions/Debate/Vote 
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THAT Administration determine the feasibility of a grant program for lot-by-lot 
individual flood mitigation solutions for properties in Draper where the underside 
of the main floor joists are below 251m as the flood risk treatment for Draper and 
report back to Council; and 

THAT Administration limit development below 251m and introduce enhanced 
flood provisions in the Land Use Bylaw for development above 251m. 

2.9. Flood Mitigation and Community Resiliency Update - Ptarmigan Court 

 - Introduction from Administration 
- Delegations 
- Questions/Debate/Vote 

THAT Council direct Administration to proceed with offering a voluntary buyout 
until May 31, 2021 to all property owners in Ptarmigan Court at the 2020 
assessed value. 

 Adjournment 

 



2020 Ice Jam Flood Event
Performance of Municipal Infrastructure

December 15, 2020

Jason Vanderzwaag, MASc., P.Eng.

Nelson Dos Santos, P.Eng.
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Outline

• Introductions and Purpose

• Background and Flood Standards

• Overview of the 2020 Ice Jam Flood Event

• Infrastructure Performance
• Lower Townsite
• Water Treatment Plant
• Taiga Nova

• Key Findings and Recommendations
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Purpose

Provide an independent assessment of how key Municipal 

infrastructure performed during the 2020 Flood event, 

substantiated by first-hand field observations and follow-up 

analysis by Associated Engineering staff.
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Background and Flood Standards
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Packet Pg. 7

A
tt

ac
h

m
en

t:
 2

02
0 

R
iv

er
 B

re
ak

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
P

T
  (

20
20

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re



RMWB Flood Standard - History

• Based on Alberta Environment (1993) and Trillium (2000) Reports:

• 1:100 year – 250.0 m

• 1:40 year – 248.5m

• Trillium (2000) recommended dykes built to 1:100 year standard 

with an incremental approach of initially building to 1:40 year.

• 2007 to 2010 - RMWB constructed East Loop Road (i.e. 

Clearwater Drive east of Riedel) to nominal 248.5m

• Land Use Bylaw established development controls below 250m 

(249m for commercial)
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RMWB Flood Standard – Recent History

• Hangingstone River flood in 2013 and LTS redevelopment plans 

led to renewed discussion about flood protection

• After Wildfire, December 13, 2016 letter from GOA affirmed 

1:100 year flood standard of 250.0m

• Clearwater Drive (west of Riedel) built to nominal 250.5m 

(includes 0.5m freeboard)

• Current flood mitigation program (i.e. Reach 7, 8, 9 etc.) 

constructing to 250.5m
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Current Infrastructure Status

• Key infrastructure built to 1:40 year (248.5m)

• Clearwater Drive (East of Riedel Street)
• Saline Creek Drive (Mills Avenue to Waterways)
• Lift Station 1A (249.0m)

• Key infrastructure built to 1:100 year (250m +)

• Reach 1 (completed 2014, to 250.0)

• Clearwater Drive (west of Riedel Street) built to 250.5
• Reach 9 construction underway (250.5m)
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2020 Ice Jam Flood Event
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2020 Ice Jam Flood Event

• Athabasca River started to break on April 26, 2020

• Ice Jam formed downstream of confluence of Athabasca 

and Clearwater Rivers, causing water levels to rise

• Water levels spiked to 250.25 at Athabasca Bridge / WTP

• Water levels peaked at 248.9 +/- on Clearwater

• Approximately 5 days for water levels to recede
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Flood Stage at Athabasca River Bridge

Spike @ 

250.25 +/-

Sustained 

@ 249.7 +/-
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Flood Stage at Clearwater River

Crest @ 

248.9+/-
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Lower Townsite Flood Pathways - Overland
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Floodwater Pathways - Overland

• By 11pm on April 26 water was approaching 248.0 level, 
and was at or close to breaching Clearwater Drive at the 

following locations:

• Mills Avenue (248.1m)

• Franklin Avenue (247.9m)
• King Street (248.5m)
• Queen Street (248.3m)

• Riedel Street (247.7m) – already breached

• Crews mobilized to build Emergency Clay Dykes on CWD
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Clearwater Drive 
2.1.a
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Emergency Dyke Construction CWD @ Franklin
2.1.a
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Emergency Dyke Construction CWD @ Franklin
2.1.a
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Emergency Dykes Summary

• All of the emergency dykes successfully constructed 
EXCEPT for Riedel Street

• Emergency dykes were holding back ~1m of water

• Water still rising inside of the dykes

• At 1:30 pm April 27, emergency dyke construction 

abandoned due to rising waters and concern for worker 
safety
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Lower Townsite – Underground Flood Pathways

2.1.a
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Storm Outfalls and Flapgates

• Storm sewers from Lower 
Townsite discharge directly to the 

river

• Outfalls include a flapgate, which 
opens to allow flow out, but closes 

to prevent backflow from the river.

• No evidence flap gates failed 
during 2020 flood
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Underground Floodwater Pathways

• Flood water was observed inside of the dykes before 
overland breaches occurred.

• Water continued to rise inside of dykes, despite 
emergency dyke construction.

• Underground pathways allowed water to bypass the flap 

gates flooding both the storm and sanitary sewers.

• Once inside the dyke system, water will keep flowing 
until equalization
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Underground Flooding Pathway Example
2.1.a
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Main Street Outfall

Storm 

Outfall w 

Flapgate

2 x 400mm 

Culvert Inlets 

into Storm MH

2.1.a
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Main Street Outfall
2.1.a
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Hardin Street Outfall

Storm 

Outfall w 

Flapgate

2 x Catch 

Basins with 

Grated Cover
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Hardin Street Outfall
2.1.a
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Flooding @ Hardin and Main St
2.1.a
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Franklin Avenue Storm Outfall

Storm 

Outfall w 

Flapgate

Catch Basin 

with Grated 

Cover

Longboat Landing

• Note: Final alignment of permanent or temporary dykes 
may solve the backflow problem here

Emergency 

Dyke

2.1.a
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Riedel Street / Riverwalk Villas

Catch Basin 

with Grated 

Cover

Storm 

Outfall w 

Flapgate

Underground 

Parkade Air 

Vents

Riverwalk 

Villas

2.1.a

Packet Pg. 31

A
tt

ac
h

m
en

t:
 2

02
0 

R
iv

er
 B

re
ak

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
P

T
  (

20
20

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re



Riedel Street - Water Flow
2.1.a
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River Water Flood Damage
Flood water will follow path of least 

resistance to fill low points, including 

storm and sanitary manholes, and 

basements.

Flooded basements also provide more 

pathways to flood the sanitary system.
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Sewage Back-Up Damages
Sanitary Sewer collection system is 

interconnected across LTS.

Single breach can put entire system at 

risk

Basements may also backup outside of 

the immediate inundation zone.
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Longboat Landing

• Storm system is separate from rest of Lower Townsite 
(dedicated outfall)

• Original storm pond & outfall washed out in 2013 
Hangingstone River floods

• Developer was approved to reinstall back flow preventer

• Inspection on November 30 identified that no backflow 
preventer was in place.
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• Flood waters 
breached Denholm 

Gate and Fontaine 
Crescent from river

• Flood extent and 

damage independent 
of absent flap gate.

Longboat Landing
2.1.a
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Cases of Successful Flood Mitigation

2.1.a
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Successful Flood Mitigation

• No bridges damaged

• No flooding from Athabasca River / MacDonald Drive 

Causeway (i.e. 250.25 “spike” didn’t inundate downtown)

• No Flooding at River Park Glen (Reach 1)

• Lift Station 1A protected by 2013 dykes

• Hospital did not flood
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Reach 1 / River Park Glen 
2.1.a
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Lift Station 1A

• Floor slab at flood risk

• Dykes Constructed 

around LS1A in 2013 
to 250.0

• Dykes prevented 

flooding and 
submergence of 
mechanical and 

electrical systems
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Hospital

• Bay doors and mechanical room at risk of flooding.

• Manholes plugged with sandbags to slow flood waters.

2.1.a
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Water Treatment Plant

2.1.a
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Water Treatment Plant – Infrastructure

• Outfalls damaged 
by river ice

• Sluice gate at 
outfall not sealed

• Flap gates 

bypassed at 
clearwell
overflow piping

Outfall

Outfall

Storm/Overflow Outfall

Overflow piping

Flap Gates

Sluice Gate
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Water Treatment Plant – Failure Mechanisms

• River Water flowed into a Clearwell storage cell and 
quickly entered the pumping chamber. This was due to 

the close proximity of the overflow trough to the pump 
chamber.

• Operations had limited information that the Clearwell had 

been breached so contaminated water was pumped 
through the distribution network.
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Water Treatment Plant – Failure Mechanisms

• Operations attempted to isolate 

the affected Clearwells but 

could not due to buildup of 

precipitate on the isolation 

valves.

• Boil Water Order implemented 

in coordination with AHS / AEP

2.1.a

Packet Pg. 45

A
tt

ac
h

m
en

t:
 2

02
0 

R
iv

er
 B

re
ak

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
P

T
  (

20
20

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re



Water System Recovery

• Water System Recovery Program 
undertaken by Municipal operations 

with contractor support.

• Entire water distribution system 
cleaned and disinfected, with all Boil 

Water Orders lifted by June 22, 
2020.
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Water Treatment Plant – Repairs and O&M

Inspections and Repairs completed:

• Sluice gate and flap gates repaired

• Dive team removed precipitate 
from valves

“Short Term Flood Mitigation” study 
identified Recommendations, 
including O&M improvements.
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Taiga Nova Eco-Industrial Park

2.1.a
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Taiga Nova Eco Industrial Park

• First Community to be 
flood-impacted 

(mandatory evacuation 
order 10:23am April 26)

• Two flooding 

mechanisms:

1. Initial dyke breach

2. Backflow from 
WWTP outfall
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Taiga Nova Eco Industrial Park

• Initial “spike” on Athabasca 
River caused water levels to 

breach dyke at storm pond

• Visible erosion in drone photos

• Storm pond backed up, causing 

flooding in eco park

• Breach was temporary – river 
dropped below dyke crest
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Taiga Nova Eco Industrial Park

• After “spike”, Athabasca River levels at Taiga Nova 
stabilized around 247.5 +/-

• Dykes and flap gate did not fail, as maximum water 
level inside eco park was 245.7 (2m lower than river)

• High river level contributed to flooding, via WWTP 

outfall pipe (no flap gate)

• Water was reported flowing from manholes, with 
enough force to remove MH covers.

2.1.a

Packet Pg. 51

A
tt

ac
h

m
en

t:
 2

02
0 

R
iv

er
 B

re
ak

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
P

T
  (

20
20

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re



WWTP & Taiga Nova – Underground Flow Path
2.1.a
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WWTP Outflow Pipe to Taiganova Flow Path
2.1.a
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Key Findings

2.1.a
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Key Findings:

1. A comprehensive Flood Protection System was not in 
place at the time of the 2020 River Breakup Flood 

Event.

2. Flood infrastructure composed of pieces, built to 
different standards (1:40 vs 1:100), not a single 

comprehensive system.

3. Flap gates did not fail. However, no process in place to 
identify underground pathways where water can bypass 

flap gates.
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Key Findings:

4. Recommendations from Trillium (2000) for secondary 
line of flood defense or active pumping systems never 

implemented.

5. Incremental approach to establish protection to 1:40 
and ultimately 1:100 per Trillium (2000) was still 

underway at time of 2020 flood.

6. The 2020 flood had a maximum water level of 248.9m, 
which exceeded the capacity of all infrastructure 

designed to only 248.5m
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Key Findings (cont’d)

7. The attempt to build the emergency dykes along 
Clearwater Drive was not successful because:

a) Unable to build emergency dykes at Riedel Street due 
to flood waters already breaching

b) Underground water pathways through existing 
penetrations in the flood protection system

c) A single point of failure in the system will allow water 
to enter, and follow sanitary sewer to impact all low-
lying areas in Lower Townsite.
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Key Findings (cont’d)

8. Underground flood pathways exist at multiple locations 
that will need to be reviewed and mitigated:

a) Main Street, Hardin Street Outfalls
b) Riedel Street / Riverwalk Villas

c) Wastewater Treatment Plant -> Taiga Nova
d) Other sites, depending on location and placement of 

temporary and final dyke alignment
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Key Recommendations

2.1.a
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Key Recommendations

1. Adopt a consistent flood protection standard in 
accordance with Provincial guidelines and best practices
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Key Recommendations (cont’d)

2. Implement a comprehensive Flood Protection System

a) Accelerate 
design and 
construction 
of permanent 
dykes and 
flood barriers

(Program 
Management)
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Key Recommendations (cont’d)

2. Implement a comprehensive Flood Protection System 
(continued)

b) Identify and plug all underground flooding pathways
c) Apply a multi-barrier approach, including redundancy 

for critical infrastructure (e.g. Hospital), and means of 
isolation to limit damage in the event of a breach

d) Implement pumping measures to manage drainage 
inside of the dykes
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Key Recommendations (cont’d)

3. Develop an inspection and maintenance program for the 
Flood Protection System (i.e. Asset Management)

a) Pre-River Break, During River Break, Post River Break
b) Review and monitor existing and proposed 

infrastructure that may compromise the flood 
protection system

c) Multi-faceted approach to public infrastructure,  
private developments, third-party utilities, grading 
and landscaping, and natural processes including 
erosion, vegetation, etc.
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Thank You

Special Thanks to McMurray Aviation for aerial imagery
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t À v Ã l s o p s m n u o ¿ l n o n u Ã u À o u ¿ o v À o Ä j j n u j ¹ j y u À j Å o u j ¹ Ã v Ã u j ¿ ¼ Ã m u À o u t ¹ l ¿ o ¹ v m Á ¾ j s u l Ä j Å o Ã Ä m p r ¿ j y l Ã t p o s j ¿ j n u u m¹ j ¿ m Ä j t m u j n u l o p s m n u o ¿ l n o n u Ã Î Æ m ¹ u À j º ½ º ½ Å o u j ¹ ¹ j s m Ä j ¹ v Å m ¹ Â Ã ¼ u À j t ¹ l ¿ o ¹ v s m n s j ¹ n Å o Ã Á o s u j ¹ l m p m k l s o ps m n u o ¿ l n o u l m n w ¹ m ¿ u À j r n u ¹ j o u j y ¹ l Ä j ¹ Å o u j ¹ ¼ o n y u À j t ¹ l ¿ o ¹ v m Á ¾ j s u l Ä j Å o Ã u À j ¹ j w m ¹ j y l Ã l n w j s u l m n ÎÉ À j w l ¹ Ã u t À o Ã j m w u À j ¹ j s m Ä j ¹ v t p o n Å o Ã u À j ¹ j Ã u m ¹ o u l m n m w n m ¹ ¿ o p m t j ¹ o u l m n o u u À j x o u j ¹ É ¹ j o u ¿ j n u Ê p o n u ¼ l n s p r y l n k ow r p p s p j o n l n k o n y y l Ã l n w j s u l m n m w u À j s p j o ¹ Å j p p Ã Î É À j ¹ j Ã u m w u À j ¹ j s m Ä j ¹ v t p o n j n u o l p j y y ¹ o l n l n k ¼ s p j o n l n k ¼ y l Ã l n w j s u l n ko n y w l p p l n k o p p m w u À j ¹ j Ã j ¹ Ä m l ¹ Ã o s ¹ m Ã Ã u À j y l Ã u ¹ l Á r u l m n n j u Å m ¹ Â Î ¸ Ã j o s À ¹ j Ã j ¹ Ä m l ¹ Å o Ã y l Ã l n w j s u j y o n y w l p p j y ¼ u À l Ãs p j o n j y Å o u j ¹ Å o Ã u À j n r Ã j y w m ¹ w p r Ã À l n k o n y y l Ã l n w j s u l n k j o s À Ã r ¹ ¹ m r n y l n k n j l k À Á m r ¹ À m m y Î É À l Ã t ¹ m s j Ã Ã m w s p j o n l n ko n y y l Ã l n w j s u l m n Å o Ã ¹ j t j o u j y o s ¹ m Ã Ã u À j j n u l ¹ j Å o u j ¹ Ã r t t p v Ã v Ã u j ¿ ¼ Å l u À o t t ¹ m t ¹ l o u j s m n u ¹ m p Ã l n t p o s j u m t ¹ j Ä j n u¹ j s m n u o ¿ l n o u l m n m w s m ¿ t p j u j y Å m ¹ Â Ã ÎÉ À j Å m ¹ Â Ã Å j ¹ j t j ¹ w m ¹ ¿ j y l n o s s m ¹ y o n s j Å l u À Ã u o n y o ¹ y Ã t r Á p l Ã À j y Á v u À j ¸ ¿ j ¹ l s o n x o u j ¹ o n y x o Ã u j Å o u j ¹¸ Ã Ã m s l o u l m n Î ä t j s l w l s o p p v ¼ ¸ x x ¸ Ë » Ú Ù Ó Ù Û ä j s u l m n Û Î Ù Ù Î á Î á l y j n u l w l j y o y m Ã j m w Û ¿ k ò È m w w ¹ j j s À p m ¹ l n j w m ¹ Ù » À m r ¹ Ãw m ¹ y l Ã l n w j s u l m n m w l n Ó Ã j ¹ Ä l s j t l t j p l n j Ã Î É À l Ã y m Ã j m w s À p m ¹ l n j l Ã o Â l n u m õ t m m p Å o u j ¹ ö ¼ l Î j Î w l u w m ¹ À r ¿ o n s m n u o s u l n s p r y l n kÁ o u À l n k o n y s p j o n l n k Î Ë m ¿ ¿ r n l s o u l m n Ã o n y Ã m s l o p ¿ j y l o Å j ¹ j r Ã j y u m o y Ä l Ã j ¹ j Ã l y j n u Ã u m Á m l p u À j Å o u j ¹ Ý l n o s s m ¹ y o n s jÅ l u À ¸ à ä k r l y j p l n j Ã Þ u m ¹ j y r s j u À j r n t p j o Ã o n u u o Ã u j Ã o n y m y m r ¹ Ã Î É m p l ¿ l u ¹ j Ã l y j n u j í t m Ã r ¹ j ¼ u À j Ù » Ó À m r ¹ y l Ã l n w j s u l m nt j ¹ l m y Å l u À l n j o s À n j l k À Á m r ¹ À m m y Å o Ã w m p p m Å j y Å l u À o w p r Ã À l n k t ¹ m k ¹ o ¿ u m ¹ j t p o s j u À j y l Ã l n w j s u l m n y m Ã j Å o u j ¹ Îz o s u j ¹ l m p m k l s o p ¼ s À j ¿ l s o p o n y t À v Ã l s o p Ý u r ¹ Á l y l u v Þ Å o u j ¹ u j Ã u Ã o ¿ t p j Ã Å j ¹ j u o Â j n o s ¹ m Ã Ã u À j Å o u j ¹ y l Ã u ¹ l Á r u l m n n j u Å m ¹ Âu m s m n w l ¹ ¿ u À j Å o u j ¹ ß r o p l u v l n Ã r t t m ¹ u m w p l w u l n k u À j z m l p x o u j ¹ · ¹ y j ¹ Å l u À l n j o s À s m ¿ ¿ r n l u v o Ã u À j Å m ¹ Â t ¹ m s j j y j y Îz o Ã j y m n u À j Ã r s s j Ã Ã w r p j í j s r u l m n m w u À j x o u j ¹ i j s m Ä j ¹ v Ê p o n ¼ u À j p o Ã u Ã u o k j m w u À j z m l p x o u j ¹ · ¹ y j ¹ Å o Ã p l w u j y m nÑ r n j º º ¼ º ½ º ½ Î¿ � � ª # � ( � � � ¨ � � µ # $ � �  �Æ m p p m Å l n k u À j Ã r s s j Ã Ã w r p ¹ j s m Ä j ¹ v m w u À j Æ m ¹ u q s q r ¹ ¹ o v Å o u j ¹ Ã v Ã u j ¿ ¼ o n l n Ä j Ã u l k o u l m n Å o Ã r n y j ¹ u o Â j n l n u m u À jw o l p r ¹ j ¿ j s À o n l Ã ¿ Ã u À o u p j y u m u À j s m n u o ¿ l n o u l m n j Ä j n u Î É À l Ã l n s p r y j y o y j u o l p j y Ã l u j l n Ã t j s u l m n m w u À j Ã p r l s j k o u j ¼ u À jw p o t k o u j Ã ¼ u À j m Ä j ¹ w p m Å t l t j p l n j Ã ¼ o n y u À j m r u w o p p t l t j p l n j u m u À j ¹ l Ä j ¹ Î É À j t r ¹ t m Ã j m w u À j l n Ä j Ã u l k o u l m n Å o Ã u mr n y j ¹ Ã u o n y u À j s m n y l u l m n Ã o n y u À j ¹ m m u s o r Ã j Ã m w u À j w o l p r ¹ j ¼ o n y l ¿ t ¹ m Ä j u À j l n w ¹ o Ã u ¹ r s u r ¹ j u m t ¹ j Ä j n u Ã l ¿ l p o ¹ j Ä j n u Ãl n u À j w r u r ¹ j Î É À j w m p p m Å l n k u Å m ¹ j t m ¹ u Ã Ý l n s p r y j y o Ã ¸ t t j n y l í ¸ o n y z ¹ j Ã t j s u l Ä j p v Þ l y j n u l w v u À j w l n y l n k Ã o n y¹ j s m ¿ ¿ j n y o u l m n Ã w ¹ m ¿ u À j l n Ä j Ã u l k o u l m n ¼ o Ã Å j p p o Ã t ¹ j Ä j n u o u l Ä j ¿ j o Ã r ¹ j Ã u m t ¹ m Ä l y j o y y l u l m n o p Á o ¹ ¹ l j ¹ Ã u m w o l p r ¹ j Î¸ Ã Ã m s l o u j y Ï n k l n j j ¹ l n k õ Æ m ¹ u q s q r ¹ ¹ o v x o u j ¹ É ¹ j o u ¿ j n u Ê p o n u Æ o l p r ¹ j Ð n Ã t j s u l m n Ã ö Ý Ê ¹ j t o ¹ j y w m ¹ i j k l m n o pq r n l s l t o p l u v m w x m m y z r w w o p m Þ ¼ ¸ r k r Ã u º ½ º ½¸ Ã Ã m s l o u j y Ï n k l n j j ¹ l n k õ Æ m ¹ u q s q r ¹ ¹ o v x o u j ¹ É ¹ j o u ¿ j n u Ê p o n u Æ p m m y i j s m Ä j ¹ v ä À m ¹ u É j ¹ ¿ Æ p m m y q l u l k o u l m ni j s m ¿ ¿ j n y o u l m n Ã ö Ý Ê ¹ j t o ¹ j y w m ¹ i j k l m n o p q r n l s l t o p l u v m w x m m y z r w w o p m Þ ¼ Í m Ä j ¿ Á j ¹ º ½ º ½É À j Â j v w l n y l n k Ã o ¹ j Ã r ¿ ¿ o ¹ l î j y Á j p m Å Ç� � � � � · � ¢ �   � Ë � � �É À j m r u w o p p Ã p r l s j k o u j l Ã m t j ¹ o u j y r Ã l n k o ¿ o n r o p p v s m n u ¹ m p p j y o s u r o u m ¹ o u u À j Ã r ¹ w o s j m w u À j s À o ¿ Á j ¹ Î É À j ¿ o l n l Ã Ã r jl y j n u l w l j y Å À j n o u u j ¿ t u l n k u m s p m Ã j u À j k o u j Å o Ã u À o u Å À j n u À j k o u j Å o Ã l n l u Ã Ù ½ ½ ° s p m Ã j y t m Ã l u l m n ¼ u À j ¹ j Å o Ã Ã u l p po t t ¹ m í l ¿ o u j p v » Ú Ó ï Ú ¿ ¿ m w m t j n l n k ¼ Å À l s À Å m r p y À o Ä j s o r Ã j y ¹ l Ä j ¹ Å o u j ¹ p j o Â o k j u À ¹ m r k À u À j k o u j Î É À j k o u jt j y j Ã u o p l Ã t o ¹ u l o p p v Á m p u j y u m o » ½ ½ ¿ ¿ u À l s Â Ã m p l y s m n s ¹ j u j Ã u ¹ r s u r ¹ j ¼ o n y t o ¹ u l o p p v Á m p u j y u m o Ù Ú ½ ¿ ¿ u À l s Â s m n s ¹ j u jÀ o u s À ¼ Å À l s À l Ã s ¹ o s Â j y Î É À j t j y j Ã u o p u o Â j Ã o p p u À j m t j ¹ o u l n k u À ¹ r Ã u m w u À j Ã p r l s j k o u j ¼ o n y u À j ¹ j w m ¹ j ¼ ¿ r Ã u Á jo y j ß r o u j p v Ã j s r ¹ j y o n y Ã r t t m ¹ u j y Î x À j n u À j k o u j Å o Ã Á j l n k s p m Ã j y ¼ u À j s ¹ o s Â j y s m n s ¹ j u j À o u s À Å o Ã Á j l n k ¿ m Ä j y
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 ã õ ó � è� � ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î � ¾ Ê ½ ¡ ý Ê ¾ ¾ Ä º ¾ ½ Ù � ½ » Ê É £ � ½ ¨ Ê Ñ ½ ¨ Õ � � �� � ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î � ¾ Ê ½ ¡ ý Ê ¾ ¾ ³ º ¾ ½ Ù � ½ » Ê É £ � ½ ¨ Ê Ñ ½ ¨ Õ � � �� ° ¡ ½ Ï ¢ � ½ ¡ Á Ê » � ½ Î Ê » £ ¢ ¨ ¿ § » Ê » ¢ Ù ¡ ¢ Ï § Õ Ê ¥ ¢ ¨ Î § ¨ Ê Õ ¿ Ù ½ ¥ Ê Ê ¨ » ¡ £ ½ ¨ Õ ¡ Ê ¿ ¥ ¼ Ê ¿ Ê ¡ Ï § ¥ Ê ¿ �� � ¾ Ê ½ ¨ Ó ½ ¡ É ¢ ¡ ¿ ¢ ¨ ¿ § » Ê » ¢ Õ Ê ý ½ » Ê ¡ ¢ ¼ » Î ½ ¾ ¾ ¥ À ½ × É Ê ¡ �
 ã õ ó  è� � ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î � ¼ » Î ½ ¾ ¾ � À ½ × É Ê ¡ É £ � ½ ¨ Ê Ñ ½ ¨ Õ � � �� � ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î � ½ ¾ Ï Ê � À ½ × É Ê ¡ ³ É £ � � �� ° ¡ ½ Ï ¢ � ½ ¡ Á Ê » � ½ Î Ê » £ � » ¢ Ù ¡ ¢ Ï § Õ Ê ¥ ¢ ¨ Î § ¨ Ê Õ ¿ Ù ½ ¥ Ê Ê ¨ » ¡ £ ½ ¨ Õ ¡ Ê ¿ ¥ ¼ Ê ¿ Ê ¡ Ï § ¥ Ê ¿ �� � ¾ Ê ½ ¨ Ó ½ ¡ É ¢ ¡ ¿ É ½ ¥ ÿ ¢ ¨ ¿ § » Ê § Î ¡ Ê � ¼ § ¡ Ê Õ Î ¢ ¡ Î ¼ ¡ » À Ê ¡ Õ Ê ý ½ » Ê ¡ § ¨ Á �� ä â ï ä ç ÷ ÷ � ç û â ä ð è
 ã õ ó � è¯ ¢ ¡ ÿ Ù ¾ ½ ¨ ¨ § ¨ Á × Ê Ê » § ¨ Á À Ê ¾ Õ Î ¡ ¢ × Ì   Å ´ ½ × µ �   Å ´ ½ × ý § » À � � È � ¤ ¯ ° È � ½ ¨ Ê Ñ È ° ¡ ½ Ï ¢ � ½ ¡ Á Ê » � ½ Î Ê » £ ½ ¨ Õ � ¾ Ê ½ ¨ Ó ½ ¡ É ¢ ¡ ¿» ¢ Õ § ¿ ¥ ¼ ¿ ¿ ¾ ¢ Á § ¿ » § ¥ ¿ ½ ¨ Õ Ù ¾ ½ ¨ ý ¢ ¡ ÿ Ù ¡ ¢ ¥ Ê Õ ¼ ¡ Ê ¿ Î ¢ ¡ » À Ê Õ ½ £ �ô õ ç à ä � ç õ õ � å õ à û � à ð ç è� ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î · ´ ´ × × � ¾ Ê ½ ¡ ý Ê ¾ ¾ Ä º ¾ ½ Ù � ½ » Ê Ö × ½ ¨ ¼ Î ½ ¥ » ¼ ¡ Ê Õ É £ � ½ Î ¢ ¨ » ½ § ¨ Ê Ø ý ½ ¿ ¥ ¢ × Ù ¾ Ê » Ê Õ É £ � ½ ¨ Ê Ñ ½ ¨ Õ � � ½ » § ¨ » Ê ¡ § ¢ ¡¢ Î × ½ ¨ À ¢ ¾ Ê ¤ Ó ´ � µ ´ Å È ý § » À » À Ê É ¢ » » ¢ × ¢ Î » À Ê Î ¾ ½ Ù Á ½ » Ê � ´ ´ × × ¼ Ù Î ¡ ¢ × » À Ê É ¢ » » ¢ × ¢ ¨ » À Ê × ½ ¨ À ¢ ¾ Ê � � ¢ × ½ � ¢ ¡ Õ Ê Î Ê ¥ » ¿ý Ê ¡ Ê ¨ ¢ » Ê Õ § ¨ » À Ê § ¨ ¿ » ½ ¾ ¾ ½ » § ¢ ¨ � Ó ¢ ý Ê Ï Ê ¡ È × § ¨ ¢ ¡ Ö Ä µ ³ × × Ø Á ½ Ù Ù § ¨ Á ý ½ ¿ ¨ ¢ » Ê Õ ½ » » À Ê É ¢ » » ¢ × À ½ ¾ Î ¢ Î » À Ê Î ¾ ½ Ù Á ½ » Ê È½ ¾ ¾ ¢ ý § ¨ Á Î ¢ ¡ » À Ê ¿ × ½ ¾ ¾ Ù ¢ ¿ ¿ § É § ¾ § » £ ¢ Î ý ½ » Ê ¡ ¿ Ê Ê Ù § ¨ Á Ù ½ ¿ » ¿ À ¢ ¼ ¾ Õ § » ¡ § ¿ Ê ¿ ¾ ¢ ý ¾ £ § ¨ » À Ê ¿ » ¡ ¼ ¥ » ¼ ¡ Ê ½ ¨ Õ ¨ ¢ » Ù ¼ » Ê ¨ ¢ ¼ Á ÀÙ ¡ Ê ¿ ¿ ¼ ¡ Ê ¢ ¨ » À Ê Î ¾ ½ Ù Á ½ » Ê » ¢ ¥ ¢ × Ù ¾ Ê » Ê ¾ £ ¿ Ê ½ ¾ § » ¥ ¾ ¢ ¿ Ê Õ � � » ý ½ ¿ ¡ Ê ¥ ¢ × × Ê ¨ Õ Ê Õ É £ � ½ ¨ Ê Ñ » À ½ » » À Ê Á ½ ¿ ÿ Ê » É Ê ¡ Ê Ù ¾ ½ ¥ Ê Õ �� ¾ ¿ ¢ È ¿ ¢ × Ê Î ¡ ½ × Ê É ¢ ¾ » ¿ ý Ê ¡ Ê × § ¿ ¿ § ¨ Á ý ½ ¿ À Ê ¡ ¿ ½ » » À Ê É ¢ » » ¢ × È » À Ê ¿ Ê ¿ À ¢ ¼ ¾ Õ É Ê ¡ Ê Ù ¾ ½ ¥ Ê Õ ½ ¨ Õ ½ ¾ ¾ É ¢ ¾ » ¿ ¡ Ê » ¢ ¡ � ¼ Ê Õ �
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� Ù Ù ¡ ¢ Ñ § × ½ » Ê ¾ £ ³ ´ ´ × × ¢ Î ¿ » ½ ¨ Õ § ¨ Á ý ½ » Ê ¡ ý ½ ¿ ¨ ¢ » Ê Õ ½ » » À Ê É ¢ » » ¢ × ¢ Î » À Ê × ½ ¨ À ¢ ¾ Ê ½ » » À Ê » § × Ê ¢ Î § ¨ ¿ Ù Ê ¥ » § ¢ ¨ � � À § ¿ § ¿¾ Ê Ï Ê ¾ ý § » À » À Ê § ¨ Ï Ê ¡ » ¢ Î » À Ê Ä ³ ´ ´ × × ¥ ¢ ¨ ¥ ¡ Ê » Ê Ù § Ù Ê ¢ ¼ » ¢ Î » À Ê ¿ » ¡ ¼ ¥ » ¼ ¡ Ê �� ¨ ½ ¿ ¿ Ê ¿ ¿ × Ê ¨ » ½ » » À Ê § ¨ » Ê ¡ § ¢ ¡ ¢ Î » À Ê × ½ ¨ À ¢ ¾ Ê ý ½ ¿ ¥ ¢ ¨ Õ ¼ ¥ » Ê Õ É £ � � ý § » À » À Ê ¿ » ¡ ¼ ¥ » ¼ ¡ Ê Î ¢ ¼ ¨ Õ » ¢ É Ê § ¨ Á ¢ ¢ Õ ¢ Ï Ê ¡ ½ ¾ ¾¥ ¢ ¨ Õ § » § ¢ ¨ ý § » À ¨ ¢ § ¿ ¿ ¼ Ê ¿ ¨ ¢ » Ê Õ �ô õ ç à ä � ç õ õ � å õ à û � à ð ç è� ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î Ä ´ � ´ × × � ¾ Ê ½ ¡ ý Ê ¾ ¾ ³ º ¾ ½ Ù � ½ » Ê Ö × ½ ¨ ¼ Î ½ ¥ » ¼ ¡ Ê Õ É £ � ½ Î ¢ ¨ » ½ § ¨ Ê Ø ý ½ ¿ ¥ ¢ × Ù ¾ Ê » Ê Õ É £ � ½ ¨ Ê Ñ ½ ¨ Õ � � ½ »§ ¨ » Ê ¡ § ¢ ¡ ¢ Î × ½ ¨ À ¢ ¾ Ê ¤ Ó ´ � µ ´ ¶ È ý § » À » À Ê É ¢ » » ¢ × ¢ Î » À Ê Î ¾ ½ Ù Á ½ » Ê ³ ´ ´ ´ × × ¼ Ù Î ¡ ¢ × » À Ê É ¢ » » ¢ × ¢ ¨ » À Ê × ½ ¨ À ¢ ¾ Ê � � » ý ½ ¿¨ ¢ » Ê Õ § × × Ê Õ § ½ » Ê ¾ £ » À ½ » Á ¡ ¢ ¼ » ý ½ ¿ × § ¿ ¿ § ¨ Á Î ¡ ¢ × ½ ¡ ¢ ¼ ¨ Õ » À Ê ¾ Ê Ï Ê ¾ ¾ § ¨ Á É ¢ ¾ » ¿ ½ ¡ ¢ ¼ ¨ Õ » À Ê É ½ ¥ ÿ ¿ § Õ Ê ¢ Î » À Ê Î ¡ ½ × Ê ý À Ê ¡ Ê § » § ¿× ¢ ¼ ¨ » Ê Õ » ¢ » À Ê ¥ ¢ ¨ ¥ ¡ Ê » Ê ý ½ ¾ ¾ ½ ¡ ¢ ¼ ¨ Õ » À Ê ¿ » Ê Ê ¾ Ù § Ù Ê � ¯ § » À ¢ ¼ » » À § ¿ Á ¡ ¢ ¼ » § ¨ Ù ¾ ½ ¥ Ê È ý ½ » Ê ¡ ý ½ ¿ ½ É ¾ Ê » ¢ ¾ Ê ½ ÿ § ¨ ½ ¡ ¢ ¼ ¨ Õ» À Ê ¿ Ê É ¢ ¾ » ¿ § ¨ » À Ê ½ Ù Ù ¡ ¢ Ñ � ³ � × × ¿ Ù ½ ¥ Ê É Ê » ý Ê Ê ¨ » À Ê É ½ ¥ ÿ ¢ Î » À Ê Î ¡ ½ × Ê ½ ¨ Õ » À Ê ý ½ ¾ ¾ � � À § ¿ § ¿ ½ Õ Ê Î § ¥ § Ê ¨ ¥ £ § ¨ » À Ê§ ¨ ¿ » ½ ¾ ¾ ½ » § ¢ ¨ » À ½ » ý ½ ¿ ¨ ¢ » ¨ ¢ » Ê Õ � � ¾ ¿ ¢ È ½ × § ¨ ¢ ¡ ½ Õ � ¼ ¿ » × Ê ¨ » ¢ ¨ » À Ê Î ¾ ½ Ù Á ½ » Ê » ¢ ¿ ¾ § Á À » ¾ £ × ¢ Ï Ê § » » ¢ ½ × ¢ ¡ Ê ¥ Ê ¨ » Ê ¡ Ê ÕÙ ¢ ¿ § » § ¢ ¨ § ¨ » À Ê Î ¡ ½ × Ê ¢ Ù Ê ¨ § ¨ Á ý ½ ¿ ½ ¾ ¿ ¢ ¡ Ê ¥ ¢ × × Ê ¨ Õ Ê Õ ½ ¨ Õ ½ É ¾ Ê » ¢ É Ê ¥ ¢ × Ù ¾ Ê » Ê Õ É £ � ½ ¨ Ê Ñ �� ¨ ½ ¿ ¿ Ê ¿ ¿ × Ê ¨ » ½ » » À Ê § ¨ » Ê ¡ § ¢ ¡ ¢ Î » À Ê × ½ ¨ À ¢ ¾ Ê ý ½ ¿ ¥ ¢ ¨ Õ ¼ ¥ » Ê Õ É £ � � ý § » À » À Ê ¿ » ¡ ¼ ¥ » ¼ ¡ Ê Î ¢ ¼ ¨ Õ » ¢ É Ê § ¨ Á ¢ ¢ Õ ¢ Ï Ê ¡ ½ ¾ ¾¥ ¢ ¨ Õ § » § ¢ ¨ ý § » À ¨ ¢ § ¿ ¿ ¼ Ê ¿ ¨ ¢ » Ê Õ �� ã ð ò à õ õ ô � à ü á ç ä è� ¾ Ê ½ ¨ Ó ½ ¡ É ¢ ¡ ¿ ý ¢ ¡ ÿ Ê Õ » À ¡ ¢ ¼ Á À ¢ ¼ » » À Ê Õ ½ £ » ¢ ¥ ¢ × Ù ¾ Ê » Ê Õ Ê ý ½ » Ê ¡ § ¨ Á ¢ Î » À Ê � ¼ » Î ½ ¾ ¾ � À ½ × É Ê ¡ �� » Ê ¨ Õ ¢ Î Õ ½ £ È � ½ ¨ Ê Ñ Ê ¨ » Ê ¡ Ê Õ » À Ê � ¼ » Î ½ ¾ ¾ � À ½ × É Ê ¡ » ¢ ¥ ¢ ¨ Õ ¼ ¥ » ½ Ù ¡ Ê ¾ § × § ¨ ½ ¡ £ § ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î » À Ê ¿ ¾ ¼ § ¥ Ê Á ½ » Ê � � » ý ½ ¿ ¨ ¢ » Ê Õ» À ½ » Ê Ï Ê ¨ ý § » À » À Ê � ¢ » ¢ ¡ ÿ � ¥ » ¼ ½ » ¢ ¡ ¿ À ¢ ý § ¨ Á » À ½ » » À Ê Á ½ » Ê ý ½ ¿ Î ¼ ¾ ¾ £ ¥ ¾ ¢ ¿ Ê Õ È » À Ê ¿ Ê ý ½ ¿ ¿ » § ¾ ¾ ½ ¨ ½ Ù Ù ¡ ¢ Ñ � · � × × Á ½ Ù ½ » » À ÊÉ ¢ » » ¢ × � � À § ¿ ý ¢ ¼ ¾ Õ À ½ Ï Ê ½ ¾ ¾ ¢ ý Ê Õ ¡ § ¿ § ¨ Á ¡ § Ï Ê ¡ ý ½ » Ê ¡ » ¢ É £ Ù ½ ¿ ¿ » À § ¿ ¿ ¾ ¼ § ¥ Ê Á ½ » Ê ½ ¨ Õ Ê ¨ » Ê ¡ » À Ê ¢ Ï Ê ¡ Î ¾ ¢ ý Ù § Ù § ¨ Á � � » ý ½ ¿» À Ê ¨ ½ » » Ê × Ù » Ê Õ » ¢ × ½ ¨ ¼ ½ ¾ ¾ £ ¥ ¾ ¢ ¿ Ê » À Ê ¿ ¾ ¼ § ¥ Ê Á ½ » Ê Î ¼ ¡ » À Ê ¡ È É ¼ » § ¨ Õ ¢ § ¨ Á ¿ ¢ § » ý ½ ¿ ¨ ¢ » Ê Õ » À ½ » » À Ê ¿ » Ê × Õ ¢ ý ¨ » ¢ » À Ê ¿ ¾ ¼ § ¥ ÊÁ ½ » Ê Î ¡ ¢ × » À Ê � ¢ » ¢ ¡ ÿ � ¥ » ¼ ½ » ¢ ¡ É Ê Á ½ ¨ » ¢ ¾ Ê ½ ¨ ¿ § Õ Ê ý ½ £ ¿ » ¢ » À Ê ¨ ¢ ¡ » À ½ ¿ × ¢ ¡ Ê Ù ¡ Ê ¿ ¿ ¼ ¡ Ê ý ½ ¿ ¼ ¿ Ê Õ § ¨ ½ » » Ê × Ù » § ¨ Á » ¢ ¥ ¾ ¢ ¿ Ê» À Ê Á ½ » Ê � � ¤ ¯ ° ¯ � � Ö � ½ ¼ ¾ � § ¨ ¥ ¾ ½ § ¡ Ø ¢ ¨ ¿ § » Ê » ¢ Õ § ¿ ¥ ¼ ¿ ¿ ½ ¨ Õ § » ý ½ ¿ ¥ ¢ ¨ ¥ ¾ ¼ Õ Ê Õ » À ½ » » À Ê » ý ¢ É ¢ ¾ » ¿ » ¢ » À Ê ¾ Ê Î » Ö ¨ ¢ ¡ » À Ø ¿ § Õ Ê¢ Î » À Ê × ¢ ¼ ¨ » § ¨ Á Ù ¾ ½ » Ê ý Ê ¡ Ê ¿ Ê ¥ ¼ ¡ Ê ¾ £ ½ ¨ ¥ À ¢ ¡ Ê Õ » À ¡ ¢ ¼ Á À · ´ ´ × × » À § ¥ ÿ ¥ ¢ ¨ ¥ ¡ Ê » Ê ½ ¨ Õ ¥ ¢ ¼ ¾ Õ » ½ ÿ Ê » À Ê ¿ » ¡ ½ § ¨ È » À Ê » ý ¢ » ¢ » À Ê¡ § Á À » Ö ¿ ¢ ¼ » À Ø ý Ê ¡ Ê ¢ ¨ ¾ £ » À ¡ ¢ ¼ Á À » À Ê ¥ ¢ ¡ ¨ Ê ¡ ¢ Î » À Ê Ä � ´ × × » À § ¥ ÿ ¥ ¢ ¨ ¥ ¡ Ê » Ê À ½ » ¥ À » À ½ » ý ½ ¿ ¥ ¡ ½ ¥ ÿ § ¨ Á Ò ¾ § Î » § ¨ Á ½ ¿ × ¢ ¡ ÊÙ ¡ Ê ¿ ¿ ¼ ¡ Ê ý ½ ¿ ½ Ù Ù ¾ § Ê Õ � º ¼ ¡ » À Ê ¡ Õ § ¿ ¥ ¼ ¿ ¿ § ¢ ¨ » ¢ É Ê À Ê ¾ Õ ¨ Ê Ñ » Õ ½ £ ý § » À � � � » ¡ ¼ ¥ » ¼ ¡ ½ ¾ � ¨ Á § ¨ Ê Ê ¡ ¢ ¨ ¿ § » Ê �
 ã õ ó  è¯ ¢ ¡ ÿ Ù ¾ ½ ¨ ¨ § ¨ Á × Ê Ê » § ¨ Á À Ê ¾ Õ Î ¡ ¢ × Ì   Å ´ ½ × µ �   Ä � ½ × ý § » À � � È � ¤ ¯ ° È � ½ ¨ Ê Ñ ½ ¨ Õ ° ¡ ½ Ï ¢ � ½ ¡ Á Ê » � ½ Î Ê » £ » ¢ Õ § ¿ ¥ ¼ ¿ ¿¾ ¢ Á § ¿ » § ¥ ¿ ½ ¨ Õ Ù ¾ ½ ¨ ý ¢ ¡ ÿ Ù ¡ ¢ ¥ Ê Õ ¼ ¡ Ê ¿ Î ¢ ¡ » À Ê Õ ½ £ �ô õ ç à ä � ç õ õ � å õ à û � à ð ç è� ¢ ý ¢ ¡ ÿ ¥ ¢ × Ù ¾ Ê » Ê Õ À Ê ¡ Ê » ¢ Õ ½ £ ½ ¿ ½ ¾ ¾ ý ½ ¿ ¥ ¢ × Ù ¾ Ê » Ê Õ ¾ ½ ¿ » Õ ½ £ �ô õ ç à ä � ç õ õ � å õ à û � à ð ç è� ¢ Õ ½ £ È � ½ ¨ Ê Ñ ¡ Ê µ Ê ¨ » Ê ¡ Ê Õ » À Ê ¿ » ¡ ¼ ¥ » ¼ ¡ Ê » ¢ ¥ ¢ × Ù ¾ Ê » Ê ý ¢ ¡ ÿ ¢ ¨ × § ¨ ¢ ¡ ½ Õ � ¼ ¿ » × Ê ¨ » ¿ » ¢ » À Ê Î ¾ ½ Ù Á ½ » Ê » ¢ ¿ ¾ § Á À » ¾ £ × ¢ Ï Ê § » » ¢ ½× ¢ ¡ Ê ¥ Ê ¨ » Ê ¡ Ê Õ Ù ¢ ¿ § » § ¢ ¨ § ¨ » À Ê Î ¡ ½ × Ê ¢ Ù Ê ¨ § ¨ Á � � À Ê Ê Ñ § ¿ » § ¨ Á ¿ Ê ½ ¾ ý ½ ¿ ¾ § Î » Ê Õ Î ¡ ¢ × » À Ê Ê Õ Á Ê ¿ ¢ Î » À Ê Î ¡ ½ × Ê » ¢ ½ ¾ ¾ ¢ ý § » » ¢É Ê » » Ê ¡ Ê Ñ Ù ½ ¨ Õ » ¢ ½ ¾ Ê ¿ ¿ ¥ ¢ × Ù ¡ Ê ¿ ¿ Ê Õ ¿ » ½ » Ê � � À Ê É ¢ ¾ » ¿ ½ » » ¢ » ¢ Ù ¢ Î » À Ê Î ¾ ½ Ù Á ½ » Ê ý Ê ¡ Ê ½ ¾ ¿ ¢ É ½ ¥ ÿ Ê Õ ¢ Î Î ¿ ¾ § Á À » ¾ £ » ¢ ½ ¾ ¾ ¢ ý § »» ¢ ¿ » § ¥ ÿ ¢ ¼ » × ¢ ¡ Ê ½ » » À Ê » ¢ Ù ½ ¨ Õ × ½ ÿ Ê ½ Á ¢ ¢ Õ ¿ Ê ½ ¾ ½ ¾ ¾ » À Ê ý ½ £ ½ ¡ ¢ ¼ ¨ Õ » À Ê ¢ Ù Ê ¨ § ¨ Á �� ¾ ¾ » À ½ » ¡ Ê × ½ § ¨ ¿ » ¢ É Ê ¥ ¢ × Ù ¾ Ê » Ê Õ § ¨ » À Ê Á ¡ ¢ ¼ » § ¨ Á ½ ¡ ¢ ¼ ¨ Õ » À Ê ½ ¡ ¢ ¼ ¨ Õ » À Ê ¾ Ê Ï Ê ¾ ¾ § ¨ Á É ¢ ¾ » ¿ ½ ¡ ¢ ¼ ¨ Õ » À Ê É ½ ¥ ÿ ¿ § Õ Ê ¢ Î » À ÊÎ ¡ ½ × Ê ý À Ê ¡ Ê § » § ¿ × ¢ ¼ ¨ » Ê Õ » ¢ » À Ê ¥ ¢ ¨ ¥ ¡ Ê » Ê ý ½ ¾ ¾ ½ ¡ ¢ ¼ ¨ Õ » À Ê ¿ » Ê Ê ¾ Ù § Ù Ê » À ½ » ý ½ ¿ ¨ ¢ » Ê Õ Õ ¼ ¡ § ¨ Á Ê ¨ » ¡ £ ¾ ½ ¿ » Õ ½ £ �� ã ð ò à õ õ ô � à ü á ç ä è� ¾ Ê ½ ¨ Ó ½ ¡ É ¢ ¡ ¿ ý ¢ ¡ ÿ Ê Õ » À ¡ ¢ ¼ Á À ¢ ¼ » » À Ê Õ ½ £ ¾ ½ ¿ » Õ ½ £ » ¢ ¥ ¢ × Ù ¾ Ê » Ê Õ Ê ý ½ » Ê ¡ § ¨ Á ¢ Î » À Ê � ¼ » Î ½ ¾ ¾ � À ½ × É Ê ¡ �� ¢ Õ ½ £ È � ½ ¨ Ê Ñ ¡ Ê µ Ê ¨ » Ê ¡ Ê Õ » À Ê � À ½ × É Ê ¡ » ¢ ¥ ¢ ¨ Õ ¼ ¥ » ½ Î ¼ ¡ » À Ê ¡ § ¨ ¿ Ù Ê ¥ » § ¢ ¨ ¢ Î » À Ê ¿ ¾ ¼ § ¥ Ê Á ½ » Ê ½ ¿ ý Ê ¾ ¾ ½ ¿ » À Ê Î ¾ ½ Ù Á ½ » Ê ¿ § ¨ » ¢» À Ê ¥ À ½ × É Ê ¡ Î ¡ ¢ × » À Ê Ê Ñ § ¿ » § ¨ Á ¿ » ¢ ¡ × ¾ § ¨ Ê ¿ � � ½ ¿ » Õ ½ £ È § » ý ½ ¿ ¨ ¢ » Ê Õ » À ½ » Ê Ï Ê ¨ ý § » À » À Ê � ¢ » ¢ ¡ ÿ � ¥ » ¼ ½ » ¢ ¡ ¿ À ¢ ý § ¨ Á » À ½ » » À Ê
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INSPECTION/SITE MEETING REPORT

\\s-frt-fs-01\working\2020-3783-00\advice\inspection report\appendix\rpt_structural_vanex_2020.07.07.docx

Owner: Regional Municipality of Wood Buffalo Project No.: 2020-3783 Report No.: 1

Project: Fort McMurray WTP Flushing File No.: 2020-3783-00 Page: 1 of 7

Component: Structural Date: July 7, 2020

Location: Water Treatment Plant Issue Copies To: N/A

AE Representative: Alyssa Fortin-Paossi, E.I.T. Project Manager: Steve Justus, P.Eng.

Others Present:
Troy McKinnon, AE

Donald Cote, Vanex
Owner Contact: Paul Sinclair

A visual structural inspection of the Outfall Chamber at the Water Treatment Plant was completed on July 7, 2020 by

Alyssa Fortin-Paossi, E.I.T. The following photo report includes images of the defects and issues identified.

1. Looking at new outfall
chamber gate
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INSPECTION/SITE MEETING REPORT

Page 2 of 7
\\s-frt-fs-01\working\2020-3783-00\Advice\Inspection Report\appendix\rpt_structural_Vanex_2020.07.07.docx

2. Looking at former concrete
outfall chamber gate

3. Deteriorated joint caulking
around former concrete
gate opening. Install new
caulking.
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4. Bolted plate bearing 110
mm on former gate opening
with cracking shown

5. Bolted plate not touching
concrete by 10 mm
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6. Cracking shown on former
concrete gate opening.

7. Looking at inside of outfall
chamber walls from top
platform. Concrete wall in
generally good condition.
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8. Pipe opening of overflow
line in Outfall Chamber to
WTP. No immediate
concern.

9. Section of outlet pipe to
river disconnected, 3 ft from
opening.
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10. Damaged bottom of pipe
with exposed backfill

11. Hairline cracking from pipe
penetration. No immediate
concern.
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12. Looking at pipe penetration
with surface corrosion on
pipe.

Written By: Alyssa Fortin-Paossi, E.I.T.

Reviewed By: Kevin Danyluk, P.Eng.
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s � � � z { � � s � s { { � � � x z s � � z � x w � s � � x z 2.1.b

Packet Pg. 167

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



��� ��� �����

2.1.b

Packet Pg. 168

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



�

  ¡ ¢ £ ¤ ¥ ¢ ¦ §¨ © ª « ¬  § ® ¯ ¢ ° ± £ ° ² °® ¡ ³ ¯ ³ ´ µ ¶ £ · £ ¦ ¸ ¬ ¡ ¢ ¡ ¹ ¡ º » ¼ ½ ¾ ©¿ £ À Á Â Ã » © Ä ¸ Å « Æ ¸ ½ « © Æ ¬ £ À À Á Â Ã » © Ä ¸ Å « Æ ¸ ½ « © «Ç Ç Ç § È ¡ ¢ £ ¤ § ± É ¯Ê Ë Ì Í Î Í Ï Ð Î Ì

Ñ Ò Ó Ò Ô Õ Ö Ò × Ø Ù Ö Ú Û Ó Ü ÝÞ ß à á â ã ß â ä å æ á ç è é à á ê å ç ß è ß ã å ë ß ì á í î ç è ï ã ì í à ï í å á é í è ð å æ á ñ ò ó å ã í ì ì ô é ì ó ç ê á ï í å á õö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö÷ ø ù ú û ü ý Ýþ á í â â ç ÿ á ð í å å æ á þ Þ � í å � � � � æ í ä ß è � ó ì � � � 	 
 � 
 � í é à â á ÿ ç ß ó é ì � í ï â á á ð õ � ã å á âå æ á é ç å á ä á á å ç è ï ë ç å æ í ì ì à á ß à ì á ç è ÿ ß ì ÿ á ð � ë á æ í ÿ á é å í â å á ð ë ç å æ å æ á  � � ä ä ð ç í ä á å á â ã ì í àï í å á ç è é à á ê å ç ß è ì ß ê í å á ð ç è é ç ð á å æ á ä í è æ ß ì á � � ö � � í å å æ á � ß â å æ ö � í é å ß ã å æ á ë í å á â à ì í è å õÞ æ á � � � � ä ä ð ç í ä á å á â ã ì í à ï í å á ë í é å æ á è ç è é à á ê å á ð ã ß ì ì ß ë á ð � � å æ á ç è é à á ê å ç ß è ß ã å æ áò � Þ � � � � ï í å á ß è å æ á é á ê ß è ð ð í � õ� � � � � � � � � � � �  � ! �  " � � � � !  � # � $ � $ � " % � � & � � " � � & � � ' ( � ! ) � � " � � & ! � * " � � � +

, � � �  % � # � � � � � - �  " . * . (   % / 0  � � 1 � � � 2 % " �  - % * � � � " � � &

3 4 5 6 ø 7 ù Ý � ò 8 Þ 9 : 9 � 8 8 � ; < � � � � � ò þ ò ò = 8 � > ? ò � ÷ Ö Ô @ Ý � ó ì �  � 	 A B � 	 � 
 � 
 �7 ü û ø C ù 4 ø D ø 4 ø C 7 ø Ý ò ó å ã í ì ì ï í å á í è ð ã ì í à ï í å á é÷ Ò E @ F Ô F G Ó Ô Ù Õ @ E Ý � H H ò : ? � Þ � = � � > ? � � � 8 ? � > � < � å ð7 Ù × Ô Ö F Ô Û Ó Ü Ý H í â í æ < â ó ê á I � â ß ê á é é � è ï ç è á á â � � H H ò : ? � Þ � = � � > ? � � � 8 ? � > � å ð Jý Ò Ô @ F Ù × Ô Ö F Ô Û Ó Ü Ý Þ â ß � 9 ê K ç è è ß è I Þ á ê æ è ç ê ç í è � � H H ò : ? � Þ � = � � > ? � � � 8 ? � > � å ð J� í ó ì H å ö : ì í ç â á I 9 í ç è å á è í è ê á 9 í è í ï á â � < � � � � � ò 8 � > ? ò � J

L M M N O P Q R S M T 2.1.b

Packet Pg. 169

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



U

V W X Y Z [ V \ ] Y ^ V \ ] Y _ Y ` a ] Y b \` c d e f g h i Y ^ j j j j j k l m k n] o p h f q h r c s p g h t e j j u v w x y w z {[ | t c q | } e c i h i j j j j ~ u � � � � � � �^ s g h t d s f t d j j j j j � k k � � � � w � { z { �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � V a � ^ a [ a � V ^  � z ¡ w z � ¢ £ ¤ � ¥ � ¦ § v w x y w z { � ¦ { ¨ ¡ � x x { � © � z ¥ w £ { ¢ x � { £ { v � x ¦ { w v ¦ { ª ¡ � { � ¢ £ z ¢ z ¥ {{ ¨ ¡ � x � { £ z © w v v § � w � { « ¬ ¢ © {  { � ® z ¥ { ¡ x x { � ¦ { ª z � ¢ £ ¢ § z ¥ { ¦ { w v � £ y ¦ ¯ ¦ z { � � ¦ � w � w y { z ¥ ¡ ¦ª � { w z � £ y v { w ° w y { « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² » ¼ ² ½ ¶ ¾ ¿

À � � � � Á � � � � Â � Â � � Ã � � � � � � Ä � � Á � � � Å � � � � � ÅÆ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � ¥ { � w � w y { � v � x ¦ { w v © � v v £ { { � z ¢ Ç {� { x v w ª { � w £ � z ¥ { § v w x y w z { � � ¦ ª � { w � È ¡ ¦ z { � w ¦ x { � z ¥ { £ { © ¦ { w v «± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² É » ¸ Ê ² ³ ¶ ´ É Ë ² ¾ » ² É ½ Ì ¸ ² ¾ ¿Í Î Ï Ð Ñ Î Ò Ï Ó Ñ Î Ô Õ Ó Ö × Í Ó Ø Ï Ù Ï Ú Û Ü Ý Þ Ï Ð Ô Ý ß à Ï Þ Î á â Ý Þ Ô Ï Ûã ä Ö Ý å Î Ñ æ Ö × ç è ç è

é ê ê ë ì í î ï ðñ ï ò ó ô ð ì õ î ó ì ö ÷ø ù ú ø ò ô û ì ö ó
2.1.b

Packet Pg. 170

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



ü

ý � a \ ` þ b ÿ � � _ a � ] V \ V ÿ �  � z ¡ w z � ¢ £ ¤ � { ¥ w  { § ¢ ¡ £ � ¦ {  { � w v w £ ª ¥ ¢ � £ ¡ z ¦ £ ¢ z x � ¢ x { � v ¯ z � y ¥ z { £ w £ � © � z ¥ ¢ ¡ z © w ¦ ¥ { � ¦ «� ¥ � ¦ ª w £ ª � { w z { ¦ ¢ � { v { w ° w y { Ç { z © { { £ z ¥ { © w v v w £ � z ¥ { § � w � { � § z ¥ { © w v v y w ¦ ° { z � ¦ £ ¢ zx � ¢ x { � v ¯ ª ¢ � x � { ¦ ¦ { � « � v ¦ ¢ ® z ¥ { � { © w ¦ w � ¡ ¦ z { � ª w � Ç ¢ £ ¦ z { { v © w ¦ ¥ { � z ¥ w z � ¦ª ¢ £ z w � � £ w z � £ y z ¥ { ¦ z w � £ v { ¦ ¦ ¦ z { { v § v w x y w z { « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² » ¼ ² ½ ¶ ¾ ¿
� � Á Á � � � � � Å � Â � � Â Å � Å � � Á Ã � � Á

� � � � � � � � � � � � � Ä Â Â Á � � � � ÁÆ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � { ¥ w  { � { z � y ¥ z { £ { � z ¥ { v ¢ ¢ ¦ { £ ¡ z ¦ Ç ¡ z © { ¥ w � £ ¢ ¦ z w � £ v { ¦ ¦ ¦ z { { v© w ¦ ¥ { � ¦ w  w � v w Ç v { ¢ § z ¥ � ¦ ¦ � � { « � { © ¦ z w � £ v { ¦ ¦ ¦ z { { v © w ¦ ¥ { � ¦ © � v v £ { { � z ¢ Ç { � £ ¦ z w v v { �© ¥ { £ � { x v w ª � £ y z ¥ { § v w x y w z { v � x ¦ { w v w £ � z ¥ { £ ¡ z ¦ © � v v £ { { � z ¢ Ç { x � ¢ x { � v ¯ z � y ¥ z { £ � £ ¢ � � { �z ¢ � w ° { ¦ ¡ � { z ¥ { � { � ¦ £ ¢ v { w ° w y { w z z ¥ { � � � � © w v v y w ¦ ° { z «m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m� � � ÿ b X ] b \ ] þ V ^ Y � ` � V a ]  � z ¡ w z � ¢ £ ¤ � ¥ { ¦ { w z ¢ § z ¥ { § v w x y w z { � � ¦ ª � ¦ w � w ª ¥ � £ { � ¦ ¡ � § w ª { « � ¥ � ¦ ¦ ¡ � § w ª { � ¡ ¦ z Ç { § v w zw £ � ª v { w £ � £ ¢ � � { � z ¢ w ª ¥ � {  { z ¥ { { 	 x { ª z { � ¦ { w v � £ y x { � § ¢ � � w £ ª { © ¥ � v { ¦ { w z � £ y ¢ £ z ¢ z ¥ {§ � w � { v � x ¦ { w v « ¬ ¢ © {  { � ® z ¥ � ¦ � w ª ¥ � £ { � ¦ ¡ � § w ª { ¥ w � ¦ ¢ � { ° � £ � ¢ § y � ¢ ¡ z � w z { � � w v ¦ z � ª ° ¢ £� z z ¥ ¡ ¦ ª w £ ª � { w z { ¦ ¢ � { v { w ° w y { ¦ � £ ª { z ¥ { v � x ¦ { w v � ¦ £ ¢ z ¦ { w z � £ y ¢ £ w § v w z ¦ ¡ � § w ª { «Æ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � { ¥ w  { ª v { w £ { �� ¢ ¦ z ¢ § z ¥ { y � ¢ ¡ z ¡ ¦ � £ y w ¦ ª � w x { � «¬ ¢ © {  { � ® � z © � v v Ç { Ç { z z { � z ¢ ¡ ¦ { wy � � £ � { � © � z ¥ ¦ w £ � x w x { � � £ ¢ � � { � z ¢ y { z wª v { w £ { � ¦ ¡ � § w ª { « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² É » ¸ Ê ² ¿ 
 � Â � � Â � � Ã � Å � Á � Á � � � 
 � Â � � � � � � � � Åm m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m

� Î Õ � Ö Ï Ó Þ Ð Î � � � Ö Î Î Ð Õ Ï � × Î Ñ � Ï Ô Ô Î Ô Ï Þ Ô Þ  Ö � Ö Ó � × Ö Î Þ Î Ô â Ý Þ Ô Ï Û ã ä Ö Ý å Î Ñ æ ç è ç èå Û Ü Ý Þ Ï Ð Ô Ý ß à Ï Þ Î á

Ü Ý Þ Ï Ð Ô Ý ß à Ï Þ Î á  � Î Ô � Ï Þ Ô Ò Ï Ò Î Ñ â Ý Þ Ô Ï Û ã ä Ö Ý å Î Ñ æ ç è ç è Ö Ý Ñ Î � Ý � ÎÑ Î � Ï Ó Þ Ó Þ � � Ñ Ý  Ö ß Ñ Ý � Ô Ó � Ø � Î Ï Ö

2.1.b

Packet Pg. 171

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



�

V W X Y Z [ V \ ] Y ^ V \ ] Y _ Y ` a ] Y b \` c d e f g h i Y ^ j j j j j k l m k �] o p h f q h r c s p g h t e j j u v w x y w z {[ | t c q | } e c i h i j j j j ~ u � � � � � � �^ s g h t d s f t d j j j j j � k � k � � � � w � { z { �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � _ ÿ a [ V \ b ] � ÿ b X ] V ^  � z ¡ w z � ¢ £ ¤ � ¥ { ¢ � � y � £ w v § v w x y w z { � £ ¦ z w v v w z � ¢ £ © ¢ � ° ¦ © w ¦ £ ¢ z x � ¢ x { � v ¯ ª ¢ � x v { z { � « � ¥ {§ � w � { © w ¦ £ ¢ z y � ¢ ¡ z { � ¢ £ z ¥ { © w v v w ¦ � z ¦ ¥ ¢ ¡ v � Ç { � v { w  � £ y w ª ¢ ¡ x v { � £ ª ¥ { ¦ y w x w v vw � ¢ ¡ £ � z ¥ { § � w � { ª � � ª ¡ � § { � { £ ª { z ¥ ¡ ¦ ª � { w z � £ y ¥ { w  ¯ v { w ° w y { « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² » ¼ ² ½ ¶ ¾ ¿� | � �_ i | g h� | p t f e� i f c e h �_ � | p � | e h � s d } � � � � � � Á � � � � Á Á � � � � Ã � � � � � � � � � � � � � � � Â � � � Á � Å � � Ã � � � � �Æ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � ¥ { § v w x y w z { § � w � { � ¡ ¦ z Ç { x � ¢ x { � v ¯ y � ¢ ¡ z { � ¡ ¦ � £ y ¥ � y ¥x { � § ¢ � � w £ ª { £ ¢ £ { m ¦ ¥ � � £ ° y � ¢ ¡ z ¦ ¡ � z w Ç v { § ¢ � z ¥ � ¦ w x x v � ª w z � ¢ £ «Ú Î Ö Õ Î Î Þ   Î � Ô Ï Û Í Î Ò Ö Î � å Î Ñ ç ! Ï Þ Ô " Î Ô Þ Î � Ô Ï Û ã ä Ö Ý å Î Ñ # ç è ç è Ü Ï � ÎÍ Ö Ý  Ö Ý ß $ × Ï Þ Ô Ý � ß Ý Ñ � Î Ô % Ò Ý  Ñ Î Ô Í Ó Ø Ï ç Ù ç � Ñ Ý  Ö Ö Ý � Ï Ò å Î Ö Õ Î Î ÞÙ è æ è � � ß Ð Ï Ò � Ï Ö Î Ï Þ Ô ä Ý Þ ä Ñ Î Ö Î Õ Ï Ð Ð Ï Þ Ô � Ö Ñ Ó Ò Ò Î Ô ß Ý Ñ � � &

2.1.b

Packet Pg. 172

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



'

ý � _ � a Z � a ] V a ^ ( X � ] [ V \ ]  � z ¡ w z � ¢ £ ¤ � ¥ { § v w x y w z { � � ¦ ª ¦ { w z � £ y ¦ ¡ � § w ª { © w ¦ £ ¢ z x { � § { ª z v ¯ ¦ { w z � £ y {  { £ v ¯ ¢ £ z ¢ z ¥ { v � x¦ { w v ¢ £ Ç ¢ z ¥ ¦ � � { ¦ « � ¥ { � { © w ¦ ¡ x z ¢ w ) * m + � � y w x w z z © ¢ ¦ { ª z � ¢ £ ¦ ¢ § z ¥ { ¦ { w z � £ yª � � ª ¡ � § { � { £ ª { «Æ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤   � £ ª { z ¥ { § � w � { © w ¦ £ ¢ z y � ¢ ¡ z { � ¯ { z ® © { ¥ w  { z w ° { £ z ¥ � ¦, ¢ x x ¢ � z ¡ £ � z ¯ - z ¢ x { � § ¢ � � ¢ ¡ � ¦ { v § z ¥ { � { ¨ ¡ � � { � § � w � { w � È ¡ ¦ z � { £ z � ¡ � � £ y z ¥ � ¦ � £ ¦ x { ª z � ¢ £ «� { v ¢ ¢ ¦ { £ z ¥ { § � ¢ £ z £ ¡ z ¦ w £ � � { ¦ z � w � y ¥ z { £ z ¥ { § � w � { ¡ ¦ � £ y z ¥ { Ç w ª ° � £ y £ ¡ z ¦ ¢ § z ¥ { § � w � {w £ ª ¥ ¢ � ¦ « � { © { � { w Ç v { z ¢ ª v ¢ ¦ { � z ¥ { y w x ¦ Ç { z © { { £ z ¥ { � � ¦ ª w £ � z ¥ { ¦ { w v § w � � v ¯ { w ¦ � v ¯ «� ¥ { § � w � { � ¦ £ ¢ © � { w � ¯ z ¢ Ç { x ¢ ¡ � { � « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² ¼ ² ½ ¶ ¾ ¿

. / 0 1 � � � � � Á � � � � Â � Á 2 � � � � � � � Å 3 � Á � � � � � � Á � � �� � � Ã Â � Á � � � 4 � � � Ám m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m� � � þ Y Z Z Y \ � 5 ÿ a ` 6 V ] Y \ ] V ÿ _ V ÿ V \ ` V  � z ¡ w z � ¢ £ ¤ � £ ¢ � � { � z ¢ w  ¢ � � � w � w y { z ¢ z ¥ { { ¨ ¡ � x � { £ z � ¡ � � £ y z ¥ { ¦ ¥ � x x � £ y x � ¢ ª { ¦ ¦ ® z ¥ {� w £ ¡ § w ª z ¡ � { � © { v � { � w ¦ ¥ � x x � £ y Ç � w ª ° { z z ¢ ¦ { ª ¡ � { z ¥ { § v w x y w z { � £ § ¡ v v ª v ¢ ¦ { x ¢ ¦ � z � ¢ £ « � {£ ¢ z � ª { � z ¥ w z z ¥ � ¦ Ç � w ª ° { z ª ¢ ¡ v � x ¢ z { £ z � w v v ¯ � £ z { � § { � { © � z ¥ z ¥ { z © ¢ § � w � { £ ¡ z ¦ £ { w � Ç ¯ «� ¥ { � { § ¢ � { ® � § z ¥ { § v w x y w z { � ¦ ª v ¢ ¦ � £ y ¦ v � y ¥ z v ¯ ¦ � � { © w ¯ ¦ ® z ¥ � ¦ Ç � w ª ° { z © � v v ¦ � z ¢ £ z ¥ { £ ¡ z ¦ w £ �© � v v x � {  { £ z z ¥ { � � ¦ ª z ¢ § ¡ v v ¯ ª v ¢ ¦ { « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² ¼ ² ½ ¶ ¾ ¿Æ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � { � { ª ¢ � � { £ � z ¢ , � � x ª ¡ z - ¦ ¢ � { ¢ § z ¥ {Ç � w ª ° { z � w z { � � w v ¢ £ Ç ¢ z ¥ ¦ � � { ¦ 7 � { � v � £ { ¦ ¢ £ z ¥ { x � ª z ¡ � { w ¦ � � { 8� £ ¢ � � { � z ¢ y { z w £ w ª ª { x z w Ç v { ª v { w � w £ ª { © � z ¥ z ¥ { § � w � { £ ¡ z ¦ «
2 � � � � � Â � � Â � Á � � � � Â �

Ü Ý Þ Ï Ð Ô $ Ý Ö Î Ý ß à Ï Þ Î á Ó Þ � Ò Î ä Ö Î Ô Ò Ñ Ý Ò Î Ñ � Î Ï Ðå Î ß Ý Ñ Î Ï Þ Ô Ï ß Ö Î Ñ Ò Ð Ï ä Î � Î Þ Ö Ý ß � Ñ Ý  Ö å Û$ × Ï Þ Ô Ý �

Ü Ï � Î Í Ö Ý  Ö Ý ß $ × Ï Þ Ô Ý � ä  Ö � × Ó Ò Ò Ó Þ � å Ñ Ï ä Ø Î ÖÝ ß ß Î Þ Ö Ó Ñ Î Ð Û 9 Ï Ö Õ Î Ð Ô : " Î Ô Þ Î � Ô Ï Û Í Î Ò Ö Î � å Î Ñ; è ç è ç è

2.1.b

Packet Pg. 173

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



<

V W X Y Z [ V \ ] Y ^ V \ ] Y _ Y ` a ] Y b \` c d e f g h i Y ^ j j j j j � � m   = > m � k k � � ¡ z § w v v  w v  {] o p h f q h r c s p g h t e j j ? w ¦ z � � ¢ £ © { � y { m w ª z � ¢ £ ¦ v ¡ � ª { y w z {[ | t c q | } e c i h i j j j j ~ � Æ � ? �^ s g h t d s f t d j j j j j � + @ @ A � + @ @[ f e f i s B | e s f t j j j j ~ ~ Æ � � � Æ C
D E � F G Á � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � H � Å � Á � � � � � Å � � � � � � Â � I � � � � � � � �m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m� � a ` ] X a ] b ÿ \ b ] Z ÿ b Z V ÿ � J a ^ ( X � ] V ^  � z ¡ w z � ¢ £ ¤ � ¥ { y w z { © w ¦ w ¡ z ¢ � w z � ª w v v ¯ ¦ z ¢ x x � £ y w z K � � � Ç { § ¢ � { � { w ª ¥ � £ y � z § ¡ v v ª v ¢ ¦ {x ¢ ¦ � z � ¢ £ « � § z { � v ¢ ¢ ° � £ y � { { x { � � £ z ¢ z ¥ { w ª z ¡ w z ¢ � ¦ { z z � £ y ¦ ® © { £ ¢ z � ª { � z ¥ w z z ¥ { § ¡ v v ª v ¢ ¦ {v � � � z ¦ © � z ª ¥ © w ¦ £ ¢ z x � ¢ x { � v ¯ w � È ¡ ¦ z { � « � ¥ { � { § ¢ � { ® z ¥ � ¦ y w z { © w ¦ ¥ { w  � v ¯ v { w ° � £ y � ¡ { z ¢z ¥ � ¦ ¦ � z ¡ w z � ¢ £ « � z ¥ { � © � ¦ { ® z ¥ � ¦ ¦ v ¡ � ª { y w z { � ¦ y { £ { � w v v ¯ � £ y ¢ ¢ � ª ¢ £ � � z � ¢ £ « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² »¼ ² ½ ¶ ¾ ¿

D E � F G Á � � � � � � � � � 2 � � � � � Â Á � � � Å � � Á � � L � � � � � � �Æ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � ¥ { w ª z ¡ w z ¢ � © � v v £ { { � z ¢ Ç { � { m ª w v � Ç � w z { � � £ ¢ � � { � z ¢ ¥ w  { z ¥ { ¦ v ¡ � ª {y w z { � { w ª ¥ � £ y � z § ¡ v v ª v ¢ ¦ { x ¢ ¦ � z � ¢ £ « �  { £ z ¡ w v v ¯ ® z ¥ { © { � y { ¦ © � v v w v ¦ ¢ � { ¨ ¡ � � { ¦ ¢ � {w � È ¡ ¦ z � { £ z z ¢ x � ¢ x { � v ¯ ª ¢ � x � { ¦ ¦ z ¥ { ¦ v � � { ¦ { w v � £ y ¦ ¯ ¦ z { � w y w � £ ¦ z z ¥ { § � w � { ¦ { w z «m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m mÜ Ý Þ Ï Ð Ô $ Ý Ö Î Ý ß à Ï Þ Î á Õ Ó Ö × Ö × Î Ï � � Ó � Ö Ï Þ ä Î Ý ß Ü Ï � Î Í Ö Ý  Ö Ý ß $ × Ï Þ Ô Ý � Ñ Î Ò Ï Ó Ñ Î Ô Ö × Î � Î Ò Ñ Ý å Ð Î � �   Î � Ô Ï Ûã ä Ö Ý å Î Ñ M ç è ç è % Ó Ö Õ Ï � ß Ý  Þ Ô Ö × Ï Ö Ö × Î Ñ Î Õ Ï � � Ý � Î � Ý Ñ Ö Ý ß � Ñ Ý  Ö Ï � Õ Î Ð Ð Ï � � Ï Þ Ô Ï Þ Ô � Ñ Ï � Î Ð Ó Þ Ö × ÎÔ Î Ò Ñ Î � � Ó Ý Þ ß Ý Ñ Ö × Î Ï Ð Ó � Þ � Î Þ Ö Ò Ó Þ � Ï Ö Ö × Î å Ý Ö Ö Ý � Ý ß Ö × Î � Ð  Ó ä Î � Ï Ö Î % Ö × Ó � Õ Ï � Ö × Î � Ï Ó Þ Ñ Î Ï � Ý Þ Ö × Î � Ï Ö ÎÕ Ý  Ð Ô Þ Ý Ö ß  Ð Ð Û ä Ð Ý � Î &  × Î Ô Î Ò Ñ Î � � Ó Ý Þ Õ Ï � ä × Ó � Î Ð Î Ô N ä Ð Î Ï Þ Î Ô Ý  Ö % Ö × Î � Ð  Ó ä Î � Ï Ö Î Ý Ò Î Ñ Ï Ö Ó Þ � � × Ï ß Ö Õ Ï �Ñ Î � Ý � Î Ô Ï Þ Ô � Ö Ñ Ï Ó � × Ö Î Þ Î Ô Ï Þ Ô Ö × Î ß  Ð Ð Û ä Ð Ý � Î Ô Ô Î Ò Ö × Õ Ï � Ñ Î � Î Ö Õ Ó Ö × Ó Þ Ö × Î O Ý Ö Ý Ñ Ø � Ý Ö Ý Ñ &  Ý Î Þ �  Ñ Î Ò Ñ Ý Ò Î Ñä Ð Ý � Ó Þ � Ó Þ Ö × Î ß  Ö  Ñ Î Ó Ö Ó � Ñ Î ä Ý � � Î Þ Ô Î Ô Ö × Î Ö × Î Ô Î Ò Ñ Î � � Ó Ý Þ Ï Ö � Ð  Ó ä Î � Ï Ö Î å Ý Ö Ö Ý � å Î ä Ð Î Ï Þ Î Ô Ñ Î �  Ð Ï Ñ Ð Û &

2.1.b

Packet Pg. 174

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



P

ý � Z V ^ V � ] a � Z a ÿ ] Y a � � J 5 b � ] V ^ b \ ` b \ ` ÿ V ] V ` b Q V ÿ  � z ¡ w z � ¢ £ ¤ � ¥ � ¦ y w z { � ¦ w � � ¦ � £ y ¦ z { � z ¯ x { « � � z ¥ z ¥ � ¦ ¢ x { � w z � £ y w � � w £ y { � { £ z ® z ¥ { x { � { ¦ z w v7 w v ¢ £ y © � z ¥ z ¥ { w ª z ¡ w z ¢ � 8 � ¦ z ¥ { ° { ¯ ª ¢ � x ¢ £ { £ z w £ � � z � ¦ z w ° � £ y z ¥ { { £ z � � { ¦ v ¡ � ª { y w z {¢ x { � w z � £ y z ¥ � ¡ ¦ z « � ¥ { � { § ¢ � { ® � z � ¡ ¦ z Ç { ¦ z � ¢ £ y v ¯ ¦ { ª ¡ � { � ¢ £ z ¢ w ¦ z � ¡ ª z ¡ � w v ª ¢ £ ª � { z { § v ¢ ¢ �¦ v w Ç ¢ � x � ¢ x { � ¦ ¡ x x ¢ � z ¦ « ¬ ¢ © {  { � ® z ¥ { x { � { ¦ z w v ¢ § z ¥ � ¦ , � ¡ z § w v v ¦ v ¡ � ª { y w z { - ¥ w  { ¢ £ v ¯ z © ¢w £ ª ¥ ¢ � ¦ Ç ¢ v z { � � £ z ¥ { ª ¢ £ ª � { z { ¦ v w Ç w £ � z © ¢ w £ ª ¥ ¢ � ¦ Ç ¢ v z { � � £ ¦ � � { w , � ¢ Ç � v { - ª ¢ £ ª � { z {ª ¢  { � © ¥ � ª ¥ � ¦ £ ¢ z w z z w ª ¥ { � z ¢ z ¥ { ¦ z � ¡ ª z ¡ � { « � ¥ { £ z ¥ { y w z { � ¦ � { w ª ¥ � £ y £ { w � z ¥ { § ¡ v vª v ¢ ¦ { x ¢ ¦ � z � ¢ £ ® z ¥ { ª ¢ £ ª � { z { ª ¢  { � � ¦ � ¢  � £ y ¡ x © w � � z ¥ ¡ ¦ Ç { £ � � £ y z ¥ { ¢ x { � w z � £ y ¦ z { �w £ � £ ¢ z ª v ¢ ¦ � £ y z ¥ { y w z { « � ¥ � ¦ ª ¢ ¡ v � Ç { z ¥ { � { w ¦ ¢ £ © ¥ ¯ z ¥ { § ¡ v v ª v ¢ ¦ { ¦ { z z � £ y ¢ § z ¥ {w ª z ¡ w z ¢ � © w ¦ ¢ � � y � £ w v v ¯ w � È ¡ ¦ z { � Ç { § ¢ � { z ¥ { ¦ v ¡ � ª { y w z { � ¦ � { w ª ¥ � £ y � z § ¡ v v ª v ¢ ¦ { x ¢ ¦ � z � ¢ £ «± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² » ¼ ² ½ ¶ ¾ ¿

R Ã � � � Å � Á � � � � Á � Â S � � � � Â � Ã � � � � � � � � � � Á � � Ã � � Â S � � G � � � � � � � � Á � � � � � Å � � � Å � Á� Á � Â S � � � � � � � � Å � Ã � � � � Â Á � � � � Ã � Á � � � � � � � � � S � � � � � Â � � � Å � � � � � � ÃÆ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � ¥ { x { � { ¦ z w v � ¡ ¦ z Ç { w £ ª ¥ ¢ � { � ¢ £ z ¢ w § � 	 w £ � ¦ z � ¡ ª z ¡ � w v v ¯ ¦ ¢ ¡ £ �¦ ¡ � § w ª { « � z ª ¢ ¡ v � Ç { x ¢ ¦ ¦ � Ç v { z ¢ ¥ w  { w ¦ z w � £ v { ¦ ¦ ¦ z { { v Ç � w ª ° { z Ç ¢ v z { � ¢ £ z ¥ { z ¥ � ª ° £ { ¦ ¦ ¢ §z ¥ { ª ¢ £ ª � { z { ¦ v w Ç � £ ¢ � � { � z ¢ Ç ¢ v z ¢ £ z ¥ { + w £ ª ¥ ¢ � ¦ z ¥ w z w � { w ª z ¡ w v v ¯ ¢ £ z ¥ { , � ¢ Ç � v { -ª ¢ £ ª � { z { ª ¢  { � « � £ ¢ z ¥ { � x ¢ ¦ ¦ � Ç � v � z ¯ � ¦ z ¢ { 	 z { £ � z ¥ { ¦ z � ¡ ª z ¡ � w v ª ¢ £ ª � { z { ¦ v w Ç ¡ £ � { � £ { w z ¥z ¥ { { £ z � � { x { � { ¦ z w v « � ¥ � ¦ © � v v � { ¨ ¡ � � { w ¦ z � ¡ ª z ¡ � w v { £ y � £ { { � z ¢ � { z { � � � £ { z ¥ { Ç { ¦ z ¦ ¢ v ¡ z � ¢ £z ¢ ¦ ¢ v  { z ¥ � ¦ ¦ � z ¡ w z � ¢ £ « � { w v ¦ ¢ � { ª ¢ � � { £ � z ¢ ¥ w  { z ¥ { ¢ x { � w z � £ y ¦ z { � ¦ z � w � y ¥ z £ { ¦ ¦ { � � § ¯ z ¢ � w ° { ¦ ¡ � { z ¥ { � { � ¦ £ ¢ x { � � w £ { £ z Ç { £ z ¦ � £ ª { � z © � v v w § § { ª z z ¥ { ¦ v ¡ � ª { y w z {¢ x { � w z � ¢ £ « � ¥ { £ w v v � ¢ � � § � ª w z � ¢ £ ¦ w £ � � £ ¦ z w v v w z � ¢ £ � ¦ ª ¢ � x v { z { � z ¥ { w ª z ¡ w z ¢ � ¦ © � z ª ¥ { ¦ © � v v£ { { � z ¢ Ç { � { w � È ¡ ¦ z { � w ¦ © { v v w ¦ z ¥ { ª v ¢ ¦ � £ y © { � y { ¦ z ¢ � w ° { ¦ ¡ � { z ¥ { y w z { � ¦ � { w ª ¥ � £ y � z§ ¡ v v ª v ¢ ¦ { x ¢ ¦ � z � ¢ £ w £ � z ¥ { w ª z ¡ w z ¢ � © � v v ¦ z ¢ x Ç { § ¢ � { § ¢ � ª � £ y * � w � w y � £ y w £ ¯ ª ¢ � x ¢ £ { £ z ¦ «m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m

T U V W X Y Z [\ V ] ^ _ Z ` Z ^ V a Z _b V Y X c d ` _ e ^ ` e _ Z \ V ] ^ _ Z ` Z^ V a Z _

ã ä Ö Ý å Î Ñ Ù ç è ç è Ü Ï � Î Í Ö Ý  Ö Ý ß $ × Ï Þ Ô Ý � Ï Ô Ô Î Ô ç � Ö Î Î Ð å Ï � Î Ò Ð Ï Ö Î �Ï Þ ä × Ý Ñ Î Ô Ö Ý Ö × Î ä Ý Þ ä Ñ Î Ö Î � Ï  Ð Ö Ö Ý Ò Õ Ó Ö × f Ó Ð Ö Ó Ï Þ ä × Ý Ñ � Ï Þ Ô f Ó Ð Ö Ó f Ó Ö %ã ä Ö Ý å Î Ñ ç � Ý Ñ Ö × Õ Î Ð Ô Õ Î Ð Ô Î Ô � Ö Î Î Ð å Ñ Ï ä Ø Î Ö � Ö Ý Þ Î Õ å Ï � Î Ò Ð Ï Ö Î � Ï Þ ÔÎ á Ó � Ö Ó Þ � � Ð  Ó ä Î � Ï Ö Î Ý Ò Î Ñ Ï Ö Ó Þ � Ò Î Ô Î � Ö Ï Ð å Ï � Î Ò Ð Ï Ö Î % ç $ ä × Ï Þ Þ Î Ð Õ Î Ñ Î Ö × Î Þå Ý Ð Ö Î Ô Ï ä Ñ Ý � � Ï Ð Ð Ö × Î Ñ Î å Ï � Î Ò Ð Ï Ö Î � & Ü  Ñ Ó Þ � � Ð  Ó ä Î � Ï Ö Î Ï Ô g  � Ö � Î Þ Ö � Ý Þã ä Ö Ý å Î Ñ M Ó Ö Õ Ï � ß Ý  Þ Ô Ö × Ï Ö Ö × Ó � ä Ý � Ò Ð Î Ö Î Ð Û ß Ó á Î Ô Ö × Î Ò Ñ Ý å Ð Î � Ý ß Þ Õ Ï Þ Ö Î Ô � Ý � Î � Î Þ Ö Ó Þ � Ð  Ó ä Î � Ï Ö Î Ý Ò Î Ñ Ï Ö Ó Þ � � × Ï ß Ö &

2.1.b

Packet Pg. 175

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



h

� � � � X Y ` V � a ] V � a � � ] Y [ 5 � V 5 ÿ b 6 V \  � z ¡ w z � ¢ £ ¤ � ¥ � ¦ � Æ � ? � ¦ v ¡ � ª { y w z { � ¦ Ç ¢ v z { � � � � { ª z v ¯ w y w � £ ¦ z w , © w v v z � � Ç v { - « � © w v v z � � Ç v {� ¦ w ¥ { w  ¯ m � ¡ z ¯ § � w � { { � Ç { � � { � � £ z ¥ { ª ¢ £ ª � { z { © w v v © � z ¥ z ¥ { § { � w v { z ¥ � { w � Ç ¢ v z x w z z { � £z ¥ w z � ¦ � w z ª ¥ � £ y © � z ¥ z ¥ { ¦ v ¡ � ª { y w z { « � ¥ { y w z { � z ¦ { v § ¥ w ¦ w ¦ ¨ ¡ w � { ¢ x { £ � £ y Ç ¡ z z ¥ { ¢ ¡ z § w v vx � x { � ¦ � ¢ ¡ £ � « � ¥ { � ¢ © £ ¦ z � { w � ¦ � � { ¢ § z ¥ { © w v v z � � Ç v { � ¦ � { ¦ � y £ z ¢ � w z ª ¥ © � z ¥ z ¥ { ¢ ¡ z § w v vx � x { � � w � { z { � « ¬ ¢ © {  { � ® © { £ ¢ z � ª { � z ¥ w z z ¥ { È ¡ £ ª z � ¢ £ ¢ § z ¥ { © w v v z � � Ç v { w £ � z ¥ { ¢ ¡ z § w v vx � x { � ¦ Ç � ¢ ° { £ w z z ¥ { Ç ¢ z z ¢ � ¦ { ª z � ¢ £ « � { ¦ ¡ ¦ x { ª z z ¥ w z z ¥ { ¢ ¡ z § w v v x � x { ¥ w ¦ � ¢  { �� ¢ © £ © w � � Ç ¡ z ¦ � £ ª { z ¥ { © w v v z � � Ç v { © w ¦ ¦ z � ¢ £ y v ¯ x ¢ ¡ � { � � £ z ¥ { ª ¢ £ ª � { z { © w v v � z ª ¢ ¡ v � £ ¢ z§ ¢ v v ¢ © ¦ ¢ � z ¥ w ¦ Ç � ¢ ° { £ w z z ¥ { Ç ¢ z z ¢ � ¦ { ª z � ¢ £ « � v ¦ ¢ ® © { ª w £ ¦ { { z ¥ w z z ¥ { ¦ ¢ � v � ¦ ª ¢ � � £ y ¢ ¡ z§ � ¢ � { � ¢ ¦ � ¢ £ w z z ¥ { Ç � ¢ ° { £ È ¡ £ ª z � ¢ £ z ¥ ¡ ¦ � z � w ¯ ª � { w z { ¦ ¡ x x ¢ � z � £ y � ¦ ¦ ¡ { ¦ � £ z ¥ { § ¡ z ¡ � { «± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² » ¼ ² ½ ¶ ¾ ¿

� � � � � � Á � Å � � Ã � Â � � � � � � � � � � � � � � � � � � � � � � Â 4 � � Á � � � � Â �Æ { ª ¢ � � { £ � w z � ¢ £ ¦ ¤ � { � { ª ¢ � � { £ � z ¢ ¥ w  { w £ { £ y � £ { { � z ¢ � £  { ¦ z � y w z { � { { x { � � £ z ¢ z ¥ � ¦¦ � z ¡ w z � ¢ £ � £ ¢ � � { � z ¢ w  ¢ � � § ¡ � z ¥ { � � ¦ ¦ ¡ { ¦ «m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m

2.1.b

Packet Pg. 176

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



i

j � b X ] _ a � � ` þ a [ 5 V ÿ _ � a Z � a ] V � \ f ~ � k \ f ~ ý � \ f ~ �  � z ¡ w z � ¢ £ ¤   � £ ª { © { © { � { � £ ¦ � � { z ¥ { ¢ ¡ z § w v v ª ¥ w � Ç { � ® © { z ¢ ¢ ° w ¨ ¡ � ª ° v ¢ ¢ ° w z z ¥ { n� Æ � ? � § v w x y w z { ¦ � £ ¦ z w v v { � � £ ¦ � � { � z « � ¥ ¢ ¦ { w � { w v v � £ y ¢ ¢ � © ¢ � ° � £ y ª ¢ £ � � z � ¢ £ © � z ¥ ¢ ¡ z� w � w y { ¦ ¢ £ z ¥ { � � ¦ ª ® ¥ � £ y { ¦ £ ¢ � z ¥ { § � w � { ¦ « ¬ ¢ © {  { � ® z ¥ { w £ ª ¥ ¢ � Ç ¢ v z ¦ w � { � £ ¦ z { { v w £ �¦ v � y ¥ z v ¯ ª ¢ � � ¢ � { � « � v ¦ ¢ ® ¢ £ { w £ ª ¥ ¢ � � ¦ v ¢ ¢ ¦ { ¢ £ z ¥ { � � � � v { § v w x y w z { z ¥ w z © � v v £ { { � z ¢ Ç {� { x w � � { � ¢ � � { x v w ª { � « ± ² ³ ² ´ µ ¶ · ¸ ¹ µ º ´ ² » ¼ ² ½ ¶ ¾ ¿ X p d e i h | g q � | p � | e h[ s � � � h q � | p � | e h� � c s } h � | e h i s l h i d s � h ^ f m t d e i h | g q � | p � | e h

À � Á � � � � � Á � Å � Â � � � S � � � � Å Å � � � � � � � � � � n Â � � Á � � � � �m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m` b \ ` � X � Y b \� ¡ � � £ y z ¥ � ¦ ¦ � z {  � ¦ � z © { © { � { w Ç v { z ¢ ¦ w § { v ¯ w £ � x � ¢ x { � v ¯ ª ¢ � x v { z { ¢ ¡ � ¦ ª ¢ x { ¢ §© ¢ � ° Ç ¯ � £ ¦ x { ª z � £ y z ¥ { , ¢ ¡ z § w v v - � Æ � ? � ¦ v ¡ � ª { y w z { w £ � z ¥ { z © ¢ v { w ° � £ y u � � � � � � � § v w xy w z { ¦ w ¦ � { ¦ ª � � Ç { � � £ z ¥ � ¦ � { x ¢ � z « � { ¥ w � w  { � ¯ y ¢ ¢ � ª ¢ v v w Ç ¢ � w z � ¢ £ w £ � ¦ ¡ x x ¢ � z § � ¢ � w v vx { ¢ x v { � £  ¢ v  { � w z z ¥ { È ¢ Ç ¦ � z { « m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m� ¢ £ ¢ z ¥ { ¦ � z w z { z ¢ ª ¢ £ z w ª z ¡ ¦ § ¢ � § ¡ � z ¥ { � � £ § ¢ � � w z � ¢ £ ¢ � � § x � { ª � ¦ � ¢ £ ¦ w � { £ { { � { �ª ¢ £ ª { � £ � £ y z ¥ � ¦ o ¡ § § w v ¢ Æ { y � ¢ £ © w z { � ¢ ¡ z § w v v x � ¢ È { ª z � { x ¢ � z «
Donald Côté, p q r s t u r v w x q y z u r q{ | } ~ � � } � �� � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � �� � � � � � � �   � ¡ ¢ £

2.1.b

Packet Pg. 177

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



¤ ¥ ¦ § ¦ ¨ ¨ ¥ © ¦ ª « ¬

®̄°±̄²³ µ́¶·̧µµ¹·º¹º°» ¼̄³¼µ̄½± ¹¾¿¹°±¶±̄º²¹·º¹º°» ·°·Àº̄· ®̄°±̄²³ ¶»¿̄²̄°±·¶±̄º² Á¾̄µ»̄²³
¹·º¹º°»̧¶±· ±·¶±¿²±¹µ¶²± ¹·º¹º°» º¹·¶±̄º²° Á¾̄µ»̄²³

ÂÃÄÅÄÆÆÃÇÄÈÉÊ

®̄°±̄²³ ¶̧±·±·¶±¿²± ¹µ¶²±
®̄°±̄²³ Á¾̄µ»̄²³

Ë Ì Í Î Ì Î Ï Í Ì Ð Ï Ñ Ë Ò Ë Ì Í Î Ì Î Ï Í Ì Ð Ï Ñ Ë Ò
ÓÔÕÖ××ÔÕ

®¾À Áµ»³

®·¶̧̧¶±· °±º·¶³¹º²»²Ø ÙÚ ÛÜÝÞßàáâÞßÜÝ

¹·º¹º°»́º··̄»º·

ãäåæçèçéååêë ìêæíåæåíêæçíîæïðêî
æéïñåêòíóôõôö÷ôøùúûüý÷ þøôöôøôù÷ ûõùüÿöûú �� ������

¶¹³³¶¹������Ø¹��	��	� ¹�����² 
���� �¹���������� ���������������� !"#"$!%&!'( )*+�, !-+#./-'(. #%0#1!'(

233 456 7893:;

<=>=?@ABCDEDFCGHCIJ KLM=NBCOMEPQOIJP EGREHCIJ

2.1.b

Packet Pg. 178

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



 D
O

M
E

H
E

A
D

™
 F

R
O

N
T
 &

 B
A

C
K

 P
L
U

G
S

 T
h
e
 L

A
N

S
A

S
 P

ro
te

c
ti
v
e
 S

le
e
v
e
 n

o
w

 h
a
s
 l
a
rg

e
 

D
-R

in
g

s
 i
n
 p

la
c
e
 o

f 
th

e
 t

y
p

ic
a
l 
lo

o
p

s
 y

o
u
 s

e
e
 o

n
 

o
th

e
r 

m
a
n
u
fa

c
tu

re
r’
s
 s

le
e
v
e
s
. 
T

h
is

 s
im

p
le

 d
e
s
ig

n
 

im
p

ro
v
e
m

e
n
t 

is
 s

u
p

e
ri
o

r 
in

 s
tr

e
n
g

th
 a

n
d

 m
a
k
e
s
 i
t 

m
u
c
h
 e

a
s
ie

r 
to

 r
e
s
tr

a
in

 t
h
e
 s

le
e
v
e
 u

s
in

g
 t

h
e
 

L
A

N
S

A
S

 S
M

A
R

T-
S

E
C

U
R

E
™

 P
ro

te
c
ti
v
e
 S

le
e
v
e
 

C
a
b

le
 R

e
s
tr

a
in

t 
S

y
s
te

m
. 

T
h
e
s
e
 D

-R
in

g
s
 a

re
 t

ie
d

 i
n
to

 t
h
e
 s

le
e
v
e
 w

it
h
 2

-P
ly

’s
 

o
f 

b
ia

s
e
d

 c
o

rd
 f

a
b

ri
c
 f

o
r 

a
d

d
e
d

 s
tr

e
n
g

th
 t

o
 e

n
s
u
re

 
y
e
a
rs

 o
f 

re
lia

b
le

 s
e
rv

ic
e
.

L
A

N
S

A
S

 P
ro

te
c
ti
v
e
 S

le
e
v
e
s
 h

e
lp

 p
ro

te
c
t 

th
e
 p

lu
g

 
w

h
ile

 i
n
 t

h
e
 p

ip
e
lin

e
 s

a
v
in

g
 i
t 

fr
o

m
 d

a
m

a
g

e
 f

ro
m

 
d

e
b

ri
s
, 
d

e
g

ra
d

e
d

 p
ip

e
, 
b

a
rn

a
c
le

s
, 
a
n
d

 m
o

re
 w

h
ile

 i
n
 

th
e
 p

ip
e
lin

e
. 
 A

d
d

it
io

n
a
lly

, 
it
 p

ro
te

c
ts

 t
h
e
 P

ip
e
 P

lu
g

, 
y
o

u
r 

re
a
l 
in

v
e
s
tm

e
n
t,

 w
h
ile

 o
n
 h

a
rs

h
 j
o

b
 s

it
e
s
 w

h
e
n
 

s
to

re
d

 i
m

p
ro

p
e
rl
y
 o

r 
s
im

p
ly

 f
ro

m
 b

e
in

g
 m

o
v
e
d

 f
ro

m
 

s
p

o
t 

to
 s

p
o

t 
d

u
ri
n
g

 n
o

rm
a
l 
u
s
e
. 
  

L
A

N
S

A
S

 P
ro

te
c
ti
v
e
 S

le
e
v
e
s
 o

ft
e
n
 t

im
e
s
 c

a
n
 b

e
 

re
p

a
ir
e
d

 a
t 

th
e
 L

A
N

S
A

S
 F

a
c
to

ry
 W

a
re

h
o

u
s
e
s
 w

h
e
re

 
re

p
a
ir
s
 a

re
 c

o
m

p
le

te
d

.

 L
A

N
S

A
S

 R
U

P
T

U
R

E
 P

R
O

T
E

C
T

E
D

 P
L

U
G

S
 h

a
v
e
 a

 b
u
ilt

 i
n
 a

ir
 

re
lie

f 
v
a
lv

e
 t

h
a
t 

w
ill

 p
re

v
e
n
t 

th
e
 p

lu
g

 f
ro

m
 b

e
in

g
 o

v
e
r 

in
fl 
a
te

d
 

d
u
e
 t

o
 f

a
u
lt
y
 g

a
u
g

e
s
 o

r 
o

p
e
ra

to
r 

e
rr

o
r.
 O

n
c
e
 t

h
e
 v

a
lv

e
s
 c

ra
c
k
in

g
 

p
re

s
s
u
re

 i
s
 r

e
a
c
h
e
d

 t
h
e
 L

a
n
s
a
s
  
  
  
  
  
V

a
lv

e
 w

ill
 o

p
e
n
 r

e
lie

v
in

g
 

th
e
 e

x
c
e
s
s
 p

re
s
s
u
re

. 
T

h
e
  
  
  
  
  
V
a
lv

e
 w

ill
 r

e
s
e
t 

a
t,

 o
r 

ju
s
t 

b
e
lo

w
 

th
e
 r

e
q

u
ir
e
d

 i
n
fl 
a
ti
o

n
 p

re
s
s
u
re

 f
o

r 
th

e
 p

lu
g

. 

  
  
  
  
 R

U
P

T
U

R
E

 P
R

O
T

E
C

T
E

D
 P

L
U

G
 

  
  
  
F

e
a
tu

re
s
:

  
 •

 E
lim

in
a
te

 o
p

e
ra

to
r 

e
rr

o
r

  
 •

 N
o

 b
ro

k
e
n
 d

is
c
s
 t

o
 b

e
 r

e
p

la
c
e
d

  
 •

 P
lu

g
 s

ta
y
s
 i
n
 s

e
rv

ic
e

  
 •

 V
a
lv

e
 i
s
 r

e
c
e
s
s
e
d

 t
o

 p
re

v
e
n
t 

  
  
 d

a
m

a
g

e

  
 •

  
  
  
  
  
  
v
a
lv

e
s
 n

o
w

 a
v
a
ila

b
le

 o
n
 

  
  
  
m

o
s
t 

M
u
lt
i 
S

iz
e
 P

lu
g

s
 

  
  
  
m

a
n
u
fa

c
tu

re
d

 b
y
 L

a
n
s
a
s
  
P

ro
d

u
c
ts

  
 •

 D
o

n
’t

 b
e
 s

o
ld

 b
y
 c

h
e
a
p

 i
m

it
a
ti
o

n
s
 o

f 
th

e
 o

ri
g

in
a
l

  
 •

 A
n
o

th
e
r 

o
ri
g

in
a
l 
d

e
s
ig

n
 b

y
 L

a
n
s
a
s
 P

ro
d

u
c
ts

y
d

.
d

T
H

E
 L

A
N

S
A

S
 D

O
M

E
H

E
A

D
™

 i
s
 t

h
e
 m

o
s
t 

d
u
ra

b
le

 m
u
lt
i-

s
iz

e
 p

ip
e
 p

lu
g

 a
v
a
ila

b
le

. 
T

h
e
 

u
n
iq

u
e
 d

e
s
ig

n
 o

f 
th

is
 p

lu
g

 i
s
 c

o
v
e
re

d
 u

n
d

e
r 

tw
o

 U
.S

. 
p

a
te

n
ts

. 
T

h
e
 fi
 r

s
t 

p
a
te

n
t 

re
la

te
s
 

to
 t

h
e
 2

-p
ly

 o
f 

c
ro

s
s
 b

ia
s
e
d

 t
ir
e
 c

o
rd

 r
e
in

fo
rc

e
m

e
n
t 

(m
o

re
 o

n
 l
a
rg

e
r 

s
iz

e
s
).
 T

h
is

 d
e
s
ig

n
 

a
llo

w
s
 f

o
r 

c
o

n
tr

o
lle

d
 e

x
p

a
n
s
io

n
 o

f 
th

e
 p

lu
g

. 
A

s
 t

h
is

 p
lu

g
 i
n
fl 
a
te

s
 i
t 

g
e
ts

 l
a
rg

e
r 

in
 

d
ia

m
e
te

r 
a
n
d

 s
h
o

rt
e
r 

in
 l
e
n
g

th
. 
B

y
 c

h
a
n
g

in
g

 t
h
e
 s

h
a
p

e
 o

f 
th

e
 p

lu
g

 r
a
th

e
r 

th
a
n
 

s
tr

e
tc

h
in

g
 t

h
e
 r

u
b

b
e
r 

w
e
 a

re
 a

b
le

 t
o

 m
a
k
e
 c

o
n
ta

c
t 

in
 t

h
e
 p

ip
e
 a

t 
a
 l
o

w
e
r 

p
re

s
s
u
re

. 
T

h
is

 g
iv

e
s
 u

s
 h

ig
h
e
r 

c
o

n
ta

c
t 

p
re

s
s
u
re

 p
e
r 

s
q

u
a
re

 i
n
c
h
 a

t 
a
n
 o

v
e
ra

ll 
lo

w
e
r 

in
fl 
a
ti
o

n
 

p
re

s
s
u
re

. 
C

o
n
ta

c
t 

a
re

a
 a

n
d

 p
re

s
s
u
re

 a
re

 e
v
e
ry

th
in

g
. 

T
h
e
 s

e
c
o

n
d

 p
a
te

n
t 

c
o

v
e
rs

 o
u
r 

s
u
p

e
ri
o

r 
e
n
d

 d
e
s
ig

n
. 
T

h
e
 e

n
d

s
 a

re
 r

e
in

fo
rc

e
d

 w
it
h
 a

 s
te

e
l 
“s

p
id

e
r™

” 
ri
n
g

 w
ra

p
p

e
d

 i
n
 

fa
b

ri
c
. 
T

h
e
 f

a
b

ri
c
 e

x
te

n
d

s
 f

ro
m

 t
h
e
 s

p
id

e
r™

 i
n
to

 t
h
e
 b

o
d

y
 o

f 
th

e
 p

lu
g

. 
T

h
is

 a
d

v
a
n
c
e
d

 d
e
s
ig

n
 t

ra
n
s
fe

rs
 t

h
e
 s

tr
e
s
s
 o

f 
th

e
 i
n
fl 
a
ti
o

n
 t

h
ro

u
g

h
 t

h
e
 f

a
b

ri
c
 t

o
 t

h
e
 s

te
e
l 
s
p

id
e
r™

 r
in

g
 l
e
a
v
in

g
 t

h
e
 b

o
n
d

 a
t 

th
e
 b

a
s
e
 p

la
te

 a
t 

a
 m

o
re

 r
e
la

x
e
d

 s
ta

te
.

  
 T

h
e
 n

e
w

 5
-L

in
e
™

 M
u
lt
i-

S
iz

e
 F

ro
n
t 

a
n
d

 B
a
c
k
 P

lu
g

s
 a

re
 b

e
tt

e
r 

in
 a

 n
u
m

b
e
r 

o
f 

w
a
y
s
. 
T

h
e
 m

o
s
t 

n
o

ti
c
e
a
b

le
 d

if
fe

re
n
c
e
 

is
 i
n
 t

h
e
 v

e
ry

 u
n
iq

u
e
 n

e
w

 d
e
s
ig

n
 f

e
a
tu

ri
n
g

 t
h
e
 L

A
N

S
A

S
 p

ro
p

ri
e
ta

ry
 “

F
la

t-
R

ib
”™

 d
e
s
ig

n
 w

h
ic

h
 h

o
ld

s
 6

0
%

 m
o

re
 b

a
c
k
 

p
re

s
s
u
re

 t
h
a
n
 s

ta
n
d

a
rd

 O
-r

in
g

 r
ib

b
e
d

 p
lu

g
s
. 
W

e
 a

re
 u

s
in

g
 o

u
r 

im
p

ro
v
e
d

 r
e
fo

rm
u
la

te
d

 r
u
b

b
e
r 

a
n
d

 l
a
y
in

g
 t

h
e
 f

a
b

ri
c
 i
n
 a

 

w
a
y
 t

h
a
t 

th
e
 p

lu
g

s
 c

a
n
 g

e
t 

th
e
 w

id
e
s
t 

ra
n
g

e
 o

f 
u
s
e
 o

n
 t

h
e
 m

a
rk

e
t 

to
d

a
y.

 A
s
 w

it
h
 a

ll 
o

th
e
r 

L
A

N
S

A
S

 p
ro

d
u
c
ts

 i
n
c
lu

d
e
d

 

in
 t

h
e
 5

-L
in

e
™

 g
ro

u
p

, 
o

u
r 

5
-L

in
e
™

 M
u
lt
i-

S
iz

e
 F

ro
n
t 

a
n
d

 B
a
c
k
 p

lu
g

s
 a

re
 e

q
u
ip

p
e
d

 w
it
h
 t

h
e
 L

A
N

S
A

S
   

R
u
p

tu
re

 

P
ro

te
c
ti
o

n
. 
W

e
 t

ru
s
t 

in
 t

h
is

 d
e
s
ig

n
 e

n
o

u
g

h
 t

o
 b

a
c
k
 i
t 

w
it
h
 t

h
e
 5

-L
in

e
™

 5
 Y

E
A

R
 W

A
R

R
A

N
T

Y
. 
If
 y

o
u
 a

re
 l
o

o
k
in

g
 f

o
r 

th
e
 

m
o

s
t 

R
e
tu

rn
 o

n
 I
n
v
e
s
tm

e
n
t 

lo
o

k
 n

o
 f

u
rt

h
e
r 

th
a
n
 t

h
e
 L

A
N

S
A

S
 5

-L
in

e
™

 w
h
e
re

 o
n
c
e
 a

g
a
in

 i
t 

s
h
o

w
s
 L

A
N

S
A

S
 i
s
 B

E
T

T
E

R
 

B
Y

 D
E

S
IG

N
™

 s
in

c
e
 1

9
5
5
.

R
U

P
T
U

R
E

 P
R

O
T
E

C
T
E

D
 

D
O

M
E

H
E

A
D

™
 P

L
U

G
S

 5
-L

IN
E

 M
U

L
T

I-
S

IZ
E

 

F
R

O
N

T
 &

 B
A

C
K

 P
L
U

G
S

 

PR
O
D
U
CT
S

M
an
uf
ac
tu
re
d 
by
 V
an
de
rl
an
s 
&
 S
on
s,
 In
c.

P
a

te
n

t 
#
 5

,7
8
5
,0

9
0
  
  
P

a
te

n
t 

#
 5

,3
7
9
,8

0
2
  
  
P

a
te

n
t 

#
 4

,0
7
9
,7

5
5

 L
A

N
S

A
S

 N
e
w

ly
 R

e
d
e
s
ig

n
e
d
 

P
ro

te
c
ti

v
e
 S

le
e
v
e
s

PR
O
D
U
CT
S

M
an
uf
ac
tu
re
d 
by
 V
an
de
rl
an
s 
&
 S
on
s,
 In
c.

M
an
uf
ac
tu
re
d
by

Va
n
de
rl

M
an
uf
ac
tu
re
d
by

Va
n
de
rl

STT UVW XYZT[

2.1.b

Packet Pg. 179

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



IT
E

M
 2

 &
 4

 I
N

 P
R

IC
E

 L
IS

T

I
T

E
M

 2
 &

 4
 I

N
 P

R
I
C

E
 L

I
S

T

IT
E

M
 3

 &
 4

 I
N

 P
R

IC
E

 L
IS

T

IT
E

M
 1

 I
N

 P
R

IC
E

 L
IS

T

PR
O
D
U
CT
S

M
an
uf
ac
tu
re
d 
by
 V
an
de
rl
an
s 
&
 S
on
s,
 In
c.

M
an
uf
ac
tu
re
d
by

Va
n
de
rl

\] _̂` abcdd eefg hh]
ij ih \] _̂` abkldd ee manmbhg hij ih

2.1.b

Packet Pg. 180

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



o p p q r s t u v p w
2.1.b

Packet Pg. 181

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



THE CHECKMATE® ADVANTAGE
The World’s Most Reliable Check Valve

Engineering Guide
Red Valve

xo p p q r s t u v p y
2.1.b

Packet Pg. 182

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



M
or

e 
th

an
 6

0 
ye

ar
s 

ag
o,

 R
ed

 V
al

ve
 C

om
pa

ny
 w

as
 fo

un
de

d 
on

 a
 s

im
pl

e 

pr
om

is
e:

 p
ro

vi
de

 t
he

 h
ig

he
st

 q
ua

lit
y 

en
gi

ne
er

ed
 v

al
ve

s 
ba

ck
ed

 b
y 

an
 

un
su

rp
as

se
d 

le
ve

l o
f 

te
ch

ni
ca

l i
nn

ov
at

io
n 

an
d 

cu
st

om
er

 s
er

vi
ce

. 
W

ith
 

th
at

 p
ro

m
is

e 
be

ga
n 

a 
le

ga
cy

 o
f l

ea
de

rs
hi

p—
an

d 
a 

ne
ve

r-
en

di
ng

 q
ue

st
 

A
s 

th
e 

w
or

ld
 le

ad
er

 in
 P

in
ch

 V
al

ve
 a

nd
 C

he
ck

 V
al

ve
 t

ec
hn

ol
og

y,
 t

ha
t 

le
ga

cy
 li

ve
s 

on
 e

ve
ry

 d
ay

 a
t 

R
ed

 V
al

ve
 C

om
pa

ny
, 

an
d 

th
e 

in
no

va
tiv

e 

C
he

ck
M

at
e®

 I
nl

in
e 

C
he

ck
 V

al
ve

 i
s 

 p
ro

of
. 

T
he

 C
he

ck
M

at
e®

 I
nl

in
e 

C
he

ck
 V

al
ve

 is
 ro

ot
ed

 in
 th

e 
sa

m
e 

su
pe

rio
r u

nd
er

st
an

di
ng

 o
f e

la
st

om
er

 
®
 C

he
ck

 V
al

ve
, 

on
e 

of
 t

he
 m

os
t 

pr
ev

en
tio

n,
 a

cr
os

s 
th

e 
gl

ob
e.

  

B
ei

ng
 a

 w
or

ld
 l

ea
de

r 
in

 v
al

ve
 t

ec
hn

ol
og

y 
is

 m
or

e 
th

an
 a

 s
lo

ga
n—

it’
s 

a 
pr

om
is

e,
 c

ar
rie

d 
fo

rw
ar

d 
by

 t
he

 h
un

dr
ed

s 
of

 d
ed

ic
at

ed
 R

ed
 

V
al

ve
 

em
pl

oy
ee

s 
an

d 
sa

le
s 

re
pr

es
en

ta
tiv

es
 

ar
ou

nd
 

th
e 

w
or

ld
. 

C
al

l 
us

 
an

y 
tim

e.
 

W
e 

ar
e 

re
ad

y 
to

 
sp

ea
k 

w
ith

 
yo

u 
pe

rs
on

al
ly

—
 

rig
ht

 n
ow

. 

T
he

 p
at

en
te

d 
C

he
ck

M
at

e®
 I

nl
in

e 
C

he
ck

 V
al

ve
 i

s 
ro

ot
ed

 i
n 

th
e 

sa
m

e 

su
pe

rio
r 

un
de

rs
ta

nd
in

g 
of

 
el

as
to

m
er

 
te

ch
no

lo
gy

 
as

 
th

e 
le

ge
nd

ar
y 

®
 C

he
ck

 V
al

ve
, o

ne
 o

f t
he

 m
os

t w
el

l-k
no

w
n 

va
lv

es
 in

 th
e 

w
or

ld
.

R
e
d

 V
a
lv

e

C
h

ec
kM

at
e®

 V
al

ve
 S

o
lv

es
 C

it
y’

s 

O
d

o
r 

P
ro

b
le

m
 

W
he

n 
fo

ul
 o

do
rs

 w
er

e 
pl

ag
ui

ng
 a

 s
oy

be
an

 p
ro

du
ci

ng
 

re
lia

bl
e,

 c
os

t-
ef

fe
ct

iv
e 

so
lu

tio
n.

A
 c

h
e

m
ic

a
l 

d
e

o
d

o
ri

zi
n

g
 s

ys
te

m
 a

n
d

 a
 p

u
m

p
 s

ta
tio

n 

co
n

st
ra

in
ts

. 
T

h
e

 
C

h
e

ck
M

a
te

®
 

In
lin

e
 

C
h

e
ck

 
V

a
lv

e 

p
ro

ve
d

 t
o

 b
e

 t
h

e
 p

e
rf

e
ct

 s
o

lu
tio

n
.

T
he

 C
he

ck
M

at
e®

 I
nl

in
e 

V
al

ve
 w

as
 in

st
al

le
d 

in
 2

01
2 

an
d 

th
e 

ba
ck

dr
af

t 
of

 t
he

 o
do

r. 
B

es
t 

of
 a

ll,
 t

he
re

 h
as

 b
ee

n 

“T
h

is
 i

s 
o

n
e 

o
f 

th
e 

m
o

st
 c

o
st

-e
ff

ec
ti

ve
 

so
lu

ti
o

n
s 

to
 a

 n
ag

g
in

g
 q

u
al

it
y 

o
f l

if
e 

p
ro

b
le

m
 th

e 
C

it
y 

h
as

 e
ve

r 
im

p
le

m
en

te
d

. 
 W

e 
ar

e 
n

o
w

 l
o

o
ki

n
g

 a
t 

o
th

er
 

p
ar

ts
 o

f 
th

e 
co

m
b

in
ed

 s
ew

er
 s

ys
te

m
 t

h
at

 h
as

 a
 f

ew
 

sm
al

l o
d

o
r 

p
ro

b
le

m
s 

d
u

e 
to

 e
sc

ap
in

g
 s

ew
er

 g
as

.”

F
U

L
L

Y
 C

L
O

S
E

D

F
U

L
L

Y
 O

P
E

N

F
L

O
W

IN
G

F
or

 a
n 

an
im

at
ed

 d
em

on
st

ra
tio

n 
of

 th
e 

C
he

ck
M

at
e®

 in
 

z
A

 P
io

n
ee

r 
in

 t
h

e 
C

h
ec

k 
V

al
ve

 In
d

u
st

ry
 

In
 1

98
4,

 t
he

 U
ni

te
d 

S
ta

te
s 

E
nv

iro
nm

en
ta

l 
P

ro
te

ct
io

n 
A

ge
nc

y 
(E

P
A

) 

co
m

m
is

si
on

ed
 R

ed
 V

al
ve

 C
om

pa
ny

 to
 d

ev
el

op
 a

nd
 te

st
 a

n 
al

te
rn

at
iv

e 

to
 t

id
e 

ga
te

 v
al

ve
s.

 I
n 

th
ei

r 
re

po
rt

, 
D

ev
el

op
m

en
t 

an
d 

E
va

lu
at

io
n 

of
 a

 

R
ub

be
r 

“D
uc

k 
B

ill
” 

T
id

e 
G

at
e,

 t
he

 E
P

A
 s

ta
te

s,
 “

In
cr

ea
si

ng
 

im
pa

ct
 o

n 
th

e 
ge

ne
ra

l p
ol

lu
tio

n 
ab

at
em

en
t 

pr
og

ra
m

 f
or

 t
he

 

na
tio

n’
s 

w
at

er
w

ay
s.

” 

In
 r

es
po

ns
e,

 R
ed

 V
al

ve
 C

om
pa

ny
 d

ev
el

op
ed

 a
nd

 p
at

en
te

d 
®
 C

he
ck

 V
al

ve
 t

o 
el

im
in

at
e 

th
e 

op
er

at
io

na
l a

nd
 m

ai
nt

en
an

ce
 p

ro
bl

em
s 

as
so

ci
at

ed
 w

ith
 

pa
rt

s,
 f

re
ez

in
g 

op
en

 o
r 

sh
ut

, 
w

ar
pi

ng
 a

nd
 c

lo
gg

in
g 

du
e 

to
 

en
tr

ap
pe

d 
de

br
is

. 

®
 C

he
ck

 V
al

ve
 f

or
 

su
sc

ep
tib

ili
ty

 to
 m

ar
in

e 
fo

ul
in

g.
” 

®
 C

he
ck

 V
al

ve
 i

n 
19

84
, 

ye
ar

s 
of

 r
es

ea
rc

h 
an

d 
de

ve
lo

pm
en

t, 
te

st
in

g 
an

d 
pr

ov
en

 

pe
rf

or
m

an
ce

 
ha

s 
le

d 
to

 
th

e 
gl

ob
al

iz
at

io
n 

of
 

th
e 

T
F

-2
 

®
®
 

th
e 

la
te

st
 t

ec
hn

ol
og

y 
in

 e
la

st
om

er
s,

 R
ed

 V
al

ve
 c

on
tin

ue
s 

to
 d

el
iv

er
 o

n 
its

 p
ro

m
is

e 
of

 s
ta

yi
ng

 o
n 

th
e 

fo
re

fr
on

t 
of

 
®
 

na
m

e 
is

 re
sp

ec
te

d 
an

d 
re

co
gn

iz
ed

 a
ro

un
d 

th
e 

w
or

ld
 a

s 
th

e 

®
 C

he
ck

 V
al

ve
 s

ol
d 

in
 1

98
4 ®

 

C
he

ck
 V

al
ve

s 
in

 s
er

vi
ce

 a
ro

un
d 

th
e 

w
or

ld
, r

el
ia

bl
y 

so
lv

in
g 

C
o

n
ti

n
u

in
g

 a
 L

eg
ac

y 
o

f 
In

n
o

va
ti

o
n

, L
ea

d
er

sh
ip

 a
n

d
 C

u
st

o
m

er
 S

er
vi

ce

T
H

E
 C

H
E

C
K

M
A

T
E

®
 A

D
V

A
N

T
A

G
E

T
h

e
 W

o
r
ld

’s
 M

o
s

t
 R

e
li

a
b

le
 C

h
e

c
k

 V
a

lv
e

E
n

g
in

e
e

ri
n

g
 G

u
id

e

2.1.b

Packet Pg. 183

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



T
h

er
e 

Is
 O

n
ly

 O
n

e 
C

h
ec

kM
at

e®
 In

lin
e 

V
al

ve
!

y

T
he

 i
nn

ov
at

iv
e 

C
he

ck
M

at
e®

 I
nl

in
e 

C
he

ck
 V

al
ve

 h
as

 q
ui

ck
ly

 

pr
ev

en
tio

n 
is

 c
rit

ic
al

. 
It 

ha
s 

al
so

 b
ec

om
e 

th
e 

va
lv

e 
of

 c
ho

ic
e 

fo
r 

m
un

ic
ip

al
 a

nd
 in

du
st

ria
l a

pp
lic

at
io

ns
 s

uc
h 

as
 s

to
rm

 w
at

er
, 

®
 

In
lin

e 
C

he
ck

 
V

al
ve

 
m

in
im

iz
es

 

da
m

ag
e 

to
 

w
et

la
nd

s,
 

be
ac

he
s 

an
d 

re
si

de
nt

ia
l 

ar
ea

s 
an

d 

el
im

in
at

es
 

hy
dr

au
lic

 
su

rg
es

 
to

 
w

as
te

w
at

er
 

tr
ea

tm
en

t 
pl

an
ts

, 

sa
vi

ng
 

m
un

ic
ip

al
iti

es
 

m
ill

io
ns

 
of

 
do

lla
rs

 
in

 
m

ai
nt

en
an

ce
 

an
d 

tr
ea

tm
en

t c
os

ts
.

O
ne

 
of

 
th

e 
ke

ys
 

to
 

th
e 

C
he

ck
M

at
e®

de
pe

nd
ab

ili
ty

 
an

d 
lo

ng
ev

ity
 

is
 

R
ed

 
V

al
ve

’s
 

un
m

at
ch

ed
 

en
gi

ne
er

in
g 

kn
ow

-h
ow

. E
ve

ry
 C

he
ck

M
at

e®
 In

lin
e 

C
he

ck
 V

al
ve

 is
 

ha
nd

-f
ab

ric
at

ed
, 

m
ad

e 
of

 m
ul

tip
le

 l
ay

er
s 

of
 v

ar
yi

ng
 n

at
ur

al
 a

nd
 

T
h

e 
C

h
ec

kM
at

e®
 In

lin
e 

C
h

ec
k 

V
al

ve
: 

A
cc

ep
t 

N
o

 S
u

b
st

it
u

te
s!

sy
nt

he
tic

 e
la

st
om

er
s,

 w
ire

 a
nd

 fa
br

ic
-r

ei
nf

or
ce

d 
pl

ie
s,

 a
ll 

of
 

w
hi

ch
 a

re
 v

ul
ca

ni
ze

d 
in

to
 a

 r
ob

us
t 

un
ib

od
y 

va
lv

e.
 U

nl
ik

e 

co
m

pe
tin

g 
de

si
gn

s,
 th

er
e 

ar
e 

no
 m

ol
de

d 
pa

rt
s 

or
 m

ec
ha

ni
ca

l 

fa
st

en
er

s 
an

d 
riv

et
s 

th
at

 w
ill

 l
oo

se
n,

 a
ct

 a
s 

ca
tc

h 
po

in
ts

, 

br
ea

k 
or

 c
or

ro
de

—
ev

er
. 

T
he

 k
ey

 t
o 

C
he

ck
M

at
e®

 V
al

ve
’s

 

lo
ng

ev
ity

, p
er

fo
rm

an
ce

 a
nd

 lo
w

 h
ea

dl
os

s 
ch

ar
ac

te
ris

tic
s 

is
 

th
e 

de
si

gn
 a

nd
 c

on
st

ru
ct

io
n.

  

R
e
d

 V
a
lv

e

S
ad

dl
e 

ar
ea

 is
 r

ei
nf

or
ce

d 
w

ith
 a

 
va

rie
ty

 o
f n

at
ur

al
 a

nd
 s

yn
th

et
ic

 
ru

bb
er

s,
 in

 a
dd

iti
on

 to
 p

ro
pr

ie
ta

ry
 

el
as

to
m

er
s 

an
d 

fa
br

ic
s.

E
ve

ry
 C

he
ck

M
at

e®
 V

al
ve

 is
 r

ei
nf

or
ce

d 
w

ith
 a

 
va

rie
ty

 o
f p

ly
 o

pt
io

ns
 d

ep
en

di
ng

 o
n 

si
ze

 a
nd

 
pr

oc
es

s 
co

nd
iti

on
s.

 P
lie

s 
in

cl
ud

e 
a 

w
id

e 
ra

ng
e 

of
 n

at
ur

al
 a

nd
 s

yn
th

et
ic

 r
ub

be
rs

 a
nd

 fa
br

ic
s 

as
 

w
el

l a
s 

pr
op

rie
ta

ry
 e

la
st

om
er

s 
su

ch
 a

s 
E

P
D

M
, 

S
B

R
, N

eo
-N

yl
on

, B
ut

yl
 P

ol
ye

st
er

, B
al

sa
lt,

 V
ito

n 
an

d 
ot

he
rs

.

E
nt

ire
 v

al
ve

 b
od

y 
is

 w
ire

-r
ei

nf
or

ce
d 

fo
r 

st
re

ng
th

 a
nd

 d
ur

ab
ili

ty
.

of
 th

e 
va

lv
e 

fr
om

 th
e 

pi
pe

lin
e.

B
ill

(s
ea

lin
g 

ar
ea

)

C
uf

f

M
ul

tip
le

 la
ye

rs
 o

f e
la

st
om

er
 a

nd
 fa

br
ic

 
re

in
fo

rc
in

g 
pl

ie
s 

ar
e 

vu
lc

an
iz

ed
 in

to
 a

 
si

ng
le

 u
ni

bo
dy

 c
on

st
ru

ct
io

n;
 n

o 
riv

et
s 

or
 

co
nn

ec
tio

ns
 to

 w
ea

ke
n 

an
d 

br
ea

k.

C
he

ck
M

at
e®

 I
nl

in
e 

C
he

ck
 V

al
ve

s 
us

e 
st

at
e-

of
-th

e-
ar

t 
el

as
to

m
er

s 

an
d 

fa
br

ic
 t

ec
hn

ol
og

y 
w

ith
 n

o 
m

et
al

 h
in

ge
s,

 r
iv

et
s,

 f
as

te
ne

rs
 o

r 

m
ov

in
g 

pa
rts

. T
he

 v
al

ve
’s

 u
ni

bo
dy

 c
on

st
ru

ct
io

n 
is

 id
ea

lly
 s

ui
te

d 
fo

r 

C
S

O
 a

nd
 d

iv
er

si
on

 c
ha

m
be

r 
ap

pl
ic

at
io

ns
 a

nd
 i

ns
ta

lle
d 

in
si

de
 t

he
 

pi
pe

lin
e 

on
 e

ith
er

 th
e 

up
st

re
am

 o
r 

do
w

ns
tre

am
 s

id
e 

of
 a

 d
iv

er
si

on
 

ch
am

be
r.

R
ed

 V
al

ve
’s

 le
ge

nd
ar

y 
el

as
to

m
er

 te
ch

no
lo

gy
 a

nd
 k

no
w

le
dg

e 
is

 th
e 

re
al

 s
to

ry
 b

eh
in

d 
th

e 
C

he
ck

M
at

e®
 V

al
ve

’s
 u

nr
iv

al
ed

 p
er

fo
rm

an
ce

. 

E
ve

ry
 C

he
ck

M
at

e®
 V

al
ve

 i
s 

re
in

fo
rc

ed
 w

ith
 v

ar
io

us
 n

at
ur

al
 a

nd
 

C
la

m
p

z

T
H

E
 C

H
E

C
K

M
A

T
E

®
 A

D
V

A
N

T
A

G
E

T
h

e
 W

o
r
ld

’s
 M

o
s

t
 R

e
li

a
b

le
 C

h
e

c
k

 V
a

lv
e

E
n

g
in

e
e

ri
n

g
 G

u
id

e

2.1.b

Packet Pg. 184

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



R
e
d

 V
a
lv

e

In
tr

o
d

u
ci

n
g

 U
lt

ra
F

le
x®

: 
th

e 
N

ex
t 

G
en

er
at

io
n

 in
 C

h
ec

kM
at

e®

Te
ch

n
o

lo
g

y! ®
 

In
lin

e 
C

he
ck

 
V

al
ve

 

fe
at

ur
es

 
dr

as
tic

al
ly

 
im

pr
ov

ed
 

hy
dr

au
lic

 
an

d 
pe

rf
or

m
an

ce
 

ch
ar

ac
te

ris
tic

s 
to

 i
ts

 p
re

de
ce

ss
or

, 
th

e 
or

ig
in

al
 C

he
ck

M
at

e®
 

C
he

ck
 V

al
ve

. 
S

tr
at

eg
ic

al
ly

 p
la

ce
d 

re
in

fo
rc

in
g 

rib
s,

 s
eg

m
en

te
d 

C
he

ck
M

at
e®

 In
lin

e 
C

he
ck

 V
al

ve
s 

ar
e 

de
si

gn
ed

 to
 “s

na
p”

 o
r “

po
p”

 

S
tr

at
eg

ic
al

ly
 

pl
ac

ed
 

re
in

fo
rc

in
g 

rib
s,

 
se

gm
en

te
d 

pa
ds

 

P
at

en
t P

en
di

ng

®
, 

w
ith

 it
s 

pa
te

nt
ed

 “
A

rc
 N

ot
ch

” 
an

d 
op

tim
iz

ed
 c

on
st

ru
ct

io
n,

 a
llo

w
s 

®
 V

al
ve

 to
 o

pe
n 

40
%

 s
oo

ne
r. 

A
s 

a 

re
su

lt,
 th

e 
pi

pe
lin

e 
an

d 
en

tir
e 

co
lle

ct
io

n 
sy

st
em

 d
ra

in
s 

up
 to

 4
0%

 
®
 V

al
ve

 “
sn

ap
s”

 o
r 

“p
op

s”
 o

pe
n 

w
ith

 

w
hi

le
 t

he
 c

ha
nc

e 
fo

r 
st

an
di

ng
 w

at
er

 t
o 

co
lle

ct
 u

ps
tr

ea
m

 o
f 

th
e 

va
lv

e 
is

 to
ta

lly
 e

lim
in

at
ed

.

®
 V

al
ve

 b
oa

st
s 

a 
40

%
 lo

w
er

 s
na

p 
pr

es
su

re
 

re
qu

ire
m

en
t 

to
 o

pe
n 

or
 u

ns
ea

t 
th

e 
va

lv
e,

 w
ith

ou
t 

co
m

pr
om

is
in

g 
th

e 

va
lv

e’
s 

ab
ili

ty
 t

o 
se

al
. 

T
hi

s 
gr

ea
tly

 i
m

pr
ov

es
 c

ap
ac

ity
 i

n 
pi

pe
lin

es
 a

nd
 

®
 In

lin
e 

C
he

ck
 V

al
ve

 b
oa

st
s 

le
ve

ls
 re

qu
ire

d 
to

 “s
na

p”
 o

pe
n 

th
e 

va
lv

e.

W
he

n 
up

st
re

am
 

he
ad

 
re

ac
he

s  

50
-7

5%
 

of
 

pi
pe

 
di

am
et

er
 

(fo
r 

®
 b

ill
 “

sn
ap

s”
 o

pe
n 

in
to

 a
 c

on
ca

ve
 s

ha
pe

, 
al

lo
w

in
g 

th
e 

sa
m

e 
am

ou
nt

 o
f 

he
ad

. 
T

he
 

va
lv

e 
w

ill
 p

ro
gr

es
si

ve
ly

 o
pe

n 
w

ith
 

sh
ow

s 
m

om
en

t 
w

he
n 

th
e 

va
lv

e 

“s
na

ps
” o

pe
n.

T
he

 
C

he
ck

M
at

e®
 

Va
lv

e 
w

ill
 

lit
tle

 a
s 

1”
 o

f h
ea

d 
pr

es
su

re
.

O
nc

e 
th

e 
C

he
ck

M
at

e®
 V

al
ve

 

“s
na

ps
” o

pe
n,

 it
 a

ch
ie

ve
s 

ra
pi

d 

C
la

m
p

S
ad

dl
e 

ar
ea

 f
ea

tu
re

s 
st

ra
te

gi
ca

lly
 p

la
ce

d 
re

in
fo

rc
in

g 
rib

s 
an

d 
se

gm
en

te
d 

pa
ds

 
cu

st
om

iz
ed

 fo
r 

ea
ch

 a
pp

lic
at

io
n.

T
he

 “
A

rc
 N

ot
ch

” 
in

 th
e 

®
 V

al
ve

’s
 b

ill
 fu

nc
tio

ns
 

as
 a

 h
in

ge
, g

re
at

ly
 r

ed
uc

in
g 

th
e 

fo
rc

es
 r

eq
ui

re
d 

to
 u

ns
ea

t 
th

e 
va

lv
e.

 T
hi

s 
pa

te
nt

ed
 d

es
ig

n 
ac

hi
ev

es
 a

 v
er

y 
lo

w
 s

na
p-

op
en

 p
re

ss
ur

e.

z

U
lt

ra
F

le
x®

40
%

 L
es

s 
H

ea
dl

os
s

O
ri

g
in

al
 C

h
ec

kM
at

e®

S
n

ap
 P

re
ss

u
re

E
nt

ire
 v

al
ve

 is
 v

ul
ca

ni
ze

d 
in

to
 a

 s
in

gl
e 

un
ib

od
y 

co
ns

tr
uc

tio
n;

 n
o 

riv
et

s 
or

 
co

nn
ec

tio
ns

 to
 w

ea
ke

n 
an

d 
br

ea
k.

U
n

m
at

ch
ed

 E
la

st
o

m
er

 R
es

ea
rc

h
, I

n
n

o
va

ti
o

n
 a

n
d

 K
n

o
w

le
d

g
e

U
lt

ra
F

le
x®

 B
o

as
ts

 4
0%

 L
o

w
er

 “
S

n
ap

 P
re

ss
u

re
”

T
H

E
 C

H
E

C
K

M
A

T
E

®
 A

D
V

A
N

T
A

G
E

T
h

e
 W

o
r
ld

’s
 M

o
s

t
 R

e
li

a
b

le
 C

h
e

c
k

 V
a

lv
e

E
n

g
in

e
e

ri
n

g
 G

u
id

e

2.1.b

Packet Pg. 185

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



In
d

ep
en

d
en

tl
y 

Te
st

ed
, F

ie
ld

 V
al

id
at

ed

C
he

ck
M

at
e®

 
In

lin
e 

C
he

ck
 

V
al

ve
s 

ar
e 

in
de

pe
nd

en
tly

 
te

st
ed

 

to
 d

et
er

m
in

e 
th

ei
r 

hy
dr

au
lic

 c
ha

ra
ct

er
is

tic
s 

in
 b

ot
h 

fr
ee

 a
nd

 

su
bm

er
ge

d 
di

sc
ha

rg
e 

ap
pl

ic
at

io
ns

. 
P

ub
lis

he
d 

hy
dr

au
lic

 d
at

a 
is

 

va
lid

at
ed

 t
hr

ou
gh

 t
hi

s 
in

de
pe

nd
en

t 
te

st
in

g,
 a

nd
 F

in
ite

 E
le

m
en

t 

A
na

ly
si

s 
da

ta
 is

 a
ls

o 
pr

ov
id

ed
 to

 e
ns

ur
e 

th
e 

C
he

ck
M

at
e®

 V
al

ve
 

®
 V

al
ve

s 
ar

e 
id

ea
lly

 

su
ite

d 
fo

r 
in

te
rc

ep
to

r, 
m

an
ho

le
 a

nd
 o

ut
fa

ll 
pi

pe
lin

es
 b

ec
au

se
 

®
 

V
al

ve
’s

 
in

no
va

tiv
e 

in
lin

e 
de

si
gn

 

st
ru

ct
ur

es
, 

m
ak

in
g 

it 
th

e 
pe

rf
ec

t 
ch

oi
ce

 f
or

 b
ot

h 
m

un
ic

ip
al

iti
es

 

an
d 

co
m

m
er

ci
al

 p
ro

pe
rt

y 
ow

ne
rs

.

In
d

ep
en

d
en

t 
H

yd
ra

u
lic

 T
es

ti
n

g

R
e
d

 V
a
lv

e

T
ho

us
an

ds
 o

f 
C

he
ck

M
at

e®
 I

nl
in

e 
C

he
ck

 V
al

ve
s 

ar
e 

cu
rr

en
tly

 i
n 

se
rv

ic
e 

ar
ou

nd
 th

e 
gl

ob
e.

C
he

ck
M

at
e®

 V
al

ve
s 

ar
e 

id
ea

lly
 s

ui
te

d 
fo

r 
in

te
rc

ep
to

r, 
m

an
ho

le
 

co
lle

ct
io

n 
sy

st
em

s 
an

d 
se

w
ag

e 
tr

ea
tm

en
t p

la
nt

s.
 

To
 s

up
pl

em
en

t i
nd

ep
en

de
nt

 h
yd

ra
ul

ic
 te

st
in

g,
 R

ed
 V

al
ve

 c
on

tin
ua

lly
 

co
nd

uc
ts

 re
se

ar
ch

 a
nd

 d
ev

el
op

m
en

t a
nd

 a
dd

iti
on

al
 in

-h
ou

se
 te

st
in

g 

z

®

• 
  N

o 
M

ov
in

g 
M

ec
ha

ni
ca

l P
ar

ts
 to

 C
or

ro
de

, C
at

ch
 D

eb
ris

 o
r 

F
ai

l

• 
  H

ea
vy

 D
ut

y 
E

la
st

om
er

 U
ni

bo
dy

 C
on

st
ru

ct
io

n

• 
  Q

ui
ck

 a
nd

 E
as

y 
In

st
al

la
tio

n

• 
  S

ea
ls

 A
ro

un
d 

D
eb

ris

• 
  O

pe
ra

te
s 

on
 D

iff
er

en
tia

l P
re

ss
ur

e,
 T

ot
al

ly
 P

as
si

ve

• 
  V

irt
ua

lly
 N

o 
M

ai
nt

en
an

ce

• 
  S

el
f-

dr
ai

ni
ng

, 1
” 

of
 C

ra
ck

in
g 

P
re

ss
ur

e

• 
  S

ile
nt

, N
on

-s
la

m
m

in
g

• 
  A

va
ila

bl
e 

in
 S

iz
es

 3
” 

(7
5 

m
m

) 
to

 8
4”

 (
21

00
 m

m
)

T
H

E
 C

H
E

C
K

M
A

T
E

®
 A

D
V

A
N

T
A

G
E

T
h

e
 W

o
r
ld

’s
 M

o
s

t
 R

e
li

a
b

le
 C

h
e

c
k

 V
a

lv
e

E
n

g
in

e
e

ri
n

g
 G

u
id

e

2.1.b

Packet Pg. 186

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



T
he

 C
he

ck
M

at
e®

en
vi

ro
nm

en
t 

or
 p

ip
in

g.
 I

ts
 in

he
re

nt
 d

es
ig

n 
m

ak
es

 it
 t

he
 m

os
t 

us
er

-f
rie

nd
ly

 in
lin

e 
ch

ec
k 

va
lv

e 
on

 t
he

 m
ar

ke
t 

to
da

y.
 F

ro
m

 t
he

 u
ps

tr
ea

m
 o

r 
do

w
ns

tr
ea

m
 e

nd
 o

f 
th

e 
pi

pe
, 

si
m

pl
y 

or
 s

tr
uc

tu
re

 is
 r

eq
ui

re
d 

to
 in

st
al

l t
he

 C
he

ck
M

at
e®

. B
ec

au
se

 th
e 

C
he

ck
M

at
e®

 is
 r

ec
es

se
d 

in
si

de
 o

f t
he

 p
ip

e,
 a

dd
iti

on
al

 p
er

m
itt

in
g 

is
 n

ot
 r

eq
ui

re
d.

 T
he

 r
es

ul
ts

 a
re

 c
on

st
ru

ct
io

n 
co

st
 

sa
vi

ng
s,

 r
ed

uc
ed

 in
st

al
la

tio
n 

tim
e,

 a
nd

 r
ed

uc
ed

 o
pe

ra
tio

na
l c

os
ts

. 

S
im

p
le

 D
es

ig
n

 f
o

r 
S

im
p

le
 In

st
al

la
ti

o
n

A
 W

id
e 

R
an

g
e 

o
f 

S
h

ap
es

 a
n

d
 S

iz
es

R
u

b
b

er
 F

la
n

g
ed

 

R
ub

be
r 

F
la

ng
ed

 C
he

ck
M

at
e®

 V
al

ve
s 

ca
n 

be
 m

an
uf

ac
tu

re
d 

®
 g

et
s 

in
se

rt
ed

 i
nt

o 
th

e 
ho

st
 p

ip
e,

 t
he

n 

va
lv

e 
is

 s
up

pl
ie

d 
w

ith
 r

et
ai

ni
ng

 r
in

gs
 fo

r 
m

ou
nt

in
g.

T
h

im
b

le
 In

se
rt

s 

A
 C

he
ck

M
at

e®
 T

hi
m

bl
e 

In
se

rt
 i

s 
si

m
pl

y 
a 

C
he

ck
M

at
e®

 V
al

ve
 

pl
ai

n-
en

d 
pi

pe
. 

T
he

 t
hi

m
bl

e 
in

se
rt

 a
ss

em
bl

y 
ca

n 
ei

th
er

 b
e 

in
se

rt
ed

 i
nt

o 
th

e 
I.D

. 
of

 t
he

 h
os

t 
pi

pe
, 

or
 c

an
 b

e 
m

ou
nt

ed
 t

o 

pi
pe

. 
P

la
in

 e
nd

 t
hi

m
bl

e 
in

se
rt

s 
ar

e 
in

se
rt

ed
 in

to
 t

he
 h

os
t 

pi
pe

 

an
d 

no
n-

sh
rin

k 
gr

ou
t i

s 
pl

ac
ed

 b
et

w
ee

n 
th

e 
th

im
bl

e 
in

se
rt

 O
.D

. 

an
d 

ho
st

 p
ip

e 
I.D

. t
o 

fo
rm

 th
e 

se
al

.

E
lli

p
ti

ca
l, 

A
rc

h
 a

n
d

 R
ec

ta
n

g
u

la
r 

P
ip

es

E
lli

pt
ic

al
, 

ta
bl

e 
ar

ea
s 

w
ith

 s
ha

llo
w

 s
ur

fa
ce

 g
ra

di
en

ts
. C

he
ck

M
at

e®
 In

lin
e 

C
he

ck
 V

al
ve

s 
ar

e 
th

e 
pe

rf
ec

t s
ol

ut
io

n 
as

 th
ey

 c
an

 b
e 

cu
st

om
iz

ed
 to

 

A
rc

h
 P

ip
e 

C
h

ec
kM

at
e®

U
p

st
re

am
 F

la
n

g
ed

 C
h

ec
kM

at
e®

C
h

ec
kM

at
e®

 T
h

im
b

le
 In

se
rt

E
lli

p
ti

ca
l P

ip
e 

C
h

ec
kM

at
e®

R
ec

ta
n

g
u

la
r 

P
ip

e 
C

h
ec

kM
at

e®

R
e
d

 V
a
lv

e

C
he

ck
M

at
e®

 V
al

ve
s 

ar
e 

ea
si

ly
 in

st
al

le
d 

or
 p

ip
es

 in
 p

oo
r e

nd
 c

on
di

tio
n.

 T
he

re
 is

 
no

 n
ee

d 
to

 re
bu

ild
 h

ea
dw

al
ls

.

z

T
H

E
 C

H
E

C
K

M
A

T
E

®
 A

D
V

A
N

T
A

G
E

T
h

e
 W

o
r
ld

’s
 M

o
s

t
 R

e
li

a
b

le
 C

h
e

c
k

 V
a

lv
e

E
n

g
in

e
e

ri
n

g
 G

u
id

e

2.1.b

Packet Pg. 187

A
tt

ac
h

m
en

t:
 2

02
0 

Ic
e 

Ja
m

 F
lo

o
d

 In
fr

as
tr

u
ct

u
re

 P
er

fo
rm

an
ce

 R
ep

o
rt

  (
20

20
 F

lo
o

d
 In

fr
as

tr
u

ct
u

re
 P

er
fo

rm
an

ce
)



© 2016 Red Valve Company

All rights reserved.

www.redvalve.com “Rely on Red” for a Total System Solution to Your Water 

and Wastewater Treatment Challenges

No other company can match Red Valve’s “Total System Solution” for water and wastewater

treatment plants and municipal collection and distribution systems. 

Since 1953, Red Valve has provided products for each phase of collection, distribution, 

separation, aeration, treatment and final discharge. Our complete product line provides 

customers with one source for on/off and control valves, check valves, pressure 

Valve products are designed to handle the rigors of handling raw sewage, sludge, scum 

and grit with abrasion-resistant, non-clogging designs.

Contact us today for a free copy of our new “Total System Solution” brochure for Municipal 

Collection and Distribution, or our comprehensive Valve Selection Guide for Wastewater 

Treatment.

Red Valve
Va l v e  S e l e c t i o n  G u i d e  f o r  Wa s t e w a t e r  Tr e a t m e n tVa l v e  S e l e c t i o n  G u i d e  f o r  Wa s t e w a t e r  Tr e a t m e n t

{

600 N. Bell Avenue
Carnegie, PA 15106

PHONE:

412/279-0044

FAX:

412/279-7878
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www.rmwb.ca

Key Recommendations Overview

1. Consistent Flood Protection Standard 

2. Comprehensive Flood Protection System 

a) Berms Structure

b) Underground & Water Treatment Plant Infrastructure

c) Pumping Measures

3. Inspection and Maintenance Program for Flood Protection System

a) Underground 

b) Water Treatment Plant Infrastructure

2
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Detailed Overview of this Presentation

Water Treatment Plant

• Spring 2021 Flood Preparedness

• Long-Term Resolutions

Storm and Sanitary System

• Spring 2021 Flood Preparedness

• Long-Term Resolutions

Taiganova

• 2021 Flood Preparedness

3
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Water Treatment Plant 

• 2021 Preparedness Measures

• Long-Term Resolutions

4

Fort McMurray Water Treatment Plant
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Water Treatment Plant - 2021 Preparedness –
Outfalls & Valves

5

• Outfall sluice gate 
repaired

• Clearwells overflow flap 
gates repaired

• Temporary plug to be 
installed in Spring 2021

Outfall

Outfall

Storm/Overflow Outfall

Overflow piping

Repaired

Repaired

New Check Valve location

Plug location
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Water Treatment Plant - 2021 Preparedness
- Automation

6

• Enhance monitoring and 
alarm systems

• Automation of Water 
Treatment Plant shut 
down following turbidity 
alarm in clearwells

Water Treatment Control Room System 
SCADA (Supervisory Control and Data Acquisition)
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Water Treatment Plant - Isolation Valve 
Maintenance Program

• Divers were mobilized in July 2020 to 
complete maintenance on valves and 
piping

• Build up of precipitate on the fittings, 
fixtures, and valves connected to the 
2016 wildfire

7

Precipitate found on the isolation 
valves, next to a sledge hammer for 

scale reference

Precipitate
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Water Treatment Plant – Long-Term Preparedness

8

Next Steps:

• Provide better isolation from the Athabasca River

• Operator training and nuisance alarm removal

• Control precipitates buildup due to effects of wildfire

• Valve Replacement program

• Inspection and maintenance
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Storm and Sanitary Systems

• 2021 Preparedness Measures

• Long-Term Resolutions

9

Downtown Fort McMurray during the 2020 Flood
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Storm System - 2021 Preparedness

• Inspection of all flap gates

• Plugging of the storm system

• Storm water management pumping plan

• Mitigate any inflow and/or infiltration

10
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Storm System - Long-Term Resolutions

• Inspect critical components

• Install redundant infrastructure (i.e. Sluice Gates 
or other technologies)

• Reduce inflow and/or infiltration

• Interface with the Waterfront Revitalization 
program

• Overall review of storm water management 
during high river water events.

11
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Sanitary System - 2021 Preparedness

• Sanitary bypass pumping

• Mitigate any inflow and/or infiltration

• Address any lift stations risks

12

Fort McMurray Sanitary Lift Station 
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Sanitary System - Long-Term Resolutions

• Develop additional low-cost annual 
preparedness plans

• Improve infrastructure flood 
resilience

• Sanitary Back Water Prevention 
program

13
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Taiga Nova Eco-industrial Park

• 2021 Preparedness Measures

14

Taiganova during the 2020 Flood
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Taiga Nova Eco-industrial Park – 2021 Flood 
Preparedness

• Raise effluent system 
manholes

• Mitigate any exfiltration 
from the effluent manholes

• Update the Wastewater 
Treatment Plant emergency 
response plan to address 
impacts of river flood

15

Sanitary manholes location south of Taiganova
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Questions?
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 COUNCIL REPORT 
   Meeting Date:  December 15, 2020 

 

 

Department:  Environmental Services  1 / 3 

Subject: Sanitary Sewer Backwater Prevention Program 

APPROVALS: 
 

 

_______________________________ _______________________________ 

Director Chief Administrative Officer 

 

Recommended Motion: 

THAT the Sanitary Sewer Backwater Prevention Program – Policy OPE-50, as outlined 
in Attachment 2, be approved, to come into effect March 1, 2021; and 

THAT $1,000,000 be allocated from the Emerging Issues Reserve to fund the 
Backwater Prevention Program. 

Summary: 

On September 15, 2020 while discussing the Flood Mitigation and Community 
Resilience for Downtown, Council passed the following resolution: 

“THAT Administration be directed to bring forward a backflow preventer program, 
including estimated costs, similar to that of the City of Edmonton, within 90 days.” 

This report and the accompanying presentation are provided in response to this 
resolution to provide a recommended sanitary sewer backwater prevention program for 
Council’s consideration. 

Background:   

During the 2020 flood, overland flow entered the sanitary sewer system through 
manholes, causing sanitary backups in some buildings within the lower townsite. The 
suggestion of backwater prevention valves, among other measures, was identified as 
an opportunity to increase flood protection for residences. 

As previously presented to Council, backwater valves are in-line valves installed on the 
sanitary service to a property that can help to prevent basement flooding caused by 
surcharging in the sanitary system. Backwater valves and other in-line manually 
operated valves can be effective flood protection measures when properly installed and 
maintained. The National Plumbing Code has required backwater valves on all new 
buildings since the early 2000’s. The RMWB’s Sanitary Sewer Utilities Bylaw (Bylaw No. 
85/51) does not expressly mandate backwater valves on main services, however the 
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COUNCIL REPORT – Sanitary Sewer Backwater Prevention Program 

Department:  Environmental Services  2 / 3 

bylaw does mandate adherence to all relevant plumbing codes. As a result, all homes 
built in the community from the early 2000’s onward should have backwater valves 
already installed. Many homes within the downtown were constructed well before this 
and therefore do not have backwater valves, or they may be in sub standard working 
condition. 

Although backwater valves are a flood protection measure generally installed on private 
property, and therefore the responsibility of the property owner, many municipalities 
across Canada have implemented programs that provide both educational resources 
and financial support for property owners. Encouraging owners to take steps to protect 
their property from flooding where possible is part of providing responsible governance. 

Administration has researched similar programs in other communities, and specifically 
connected with relevant staff at EPCOR, who run the backwater valve program within 
the City of Edmonton. Based on this research, and the recent 2020 flooding event, 
Administration has proposed a Sanitary Sewer Backwater Prevention Program for 
Council’s consideration. 

The proposed program would provide a subsidy to property owners to install a 
backwater valve on their sanitary service. Properties in areas at risk of experiencing 
overland flooding from the regional river network would also be eligible to install a 
manual valve. A subsidy of up to $1,500 (plus $100 for a manual valve) would be 
provided. It is also recommended that eligibility within the first year of the program be 
limited to higher risk areas within the community, expanding the program eligibility to the 
broader community in subsequent years. 

The second element of the program, and arguably most important part, would consist of 
developing and making available educational resources to provide information to the 
public on the various actions they can take to protect their property and reduce the risk 
of basement flooding. 

Alternatives: 

1) Do not implement a sanitary backwater prevention program: This alternative 
would leave the implementation of backwater valves and any additional manually 
operated valves up to individual property owners, at their own cost. 

2) Change the proposed subsidy amount for the program: This would impact the 
estimated budget/financial implications outlined below. It should also be noted that 
other municipalities experienced a correlated rise in the apparent cost of installing 
a backwater valves when the program subsidy was increased. Increasing the 
subsidy amount may not decrease the out-of-pocket costs for program participants. 
On the other hand, decreasing the subsidy amount may reduce overall program 
participation. 

3) Do not limit program eligibility to high risk areas within the first year: This 
would allow greater participation in the program from the onset, but should a 
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Department:  Environmental Services  3 / 3 

budget cap be established for the annual program, it may result in some higher risk 
property owners not able to receive a subsidy within the first year. 

 

Budget/Financial Implications: 

To provide adequate opportunity for residents to participate in the program, while 
managing cash flow, Administration proposes a set budget allocation for the program on 
an annual basis. The current recommendation supports limiting eligibility to property 
owners within high overland flood risk areas (i.e. Downtown) within the first year. Based 
on the estimated number of homes within these areas that would be eligible to 
participate in the program, a budget of $1,000,000 in 2021 would allow roughly 65% of 
properties to participate. Program uptake rates in other communities are often well 
below 50%, with the most successful programs achieving a participation rate around 
50%. 

In subsequent years of the program, as it is made available to the broader community, 
an annual budget of $275,000 would provide a subsidy for approximately 180 
properties. This is same amount that the City of Edmonton currently budgets for their 
program, with a much larger number of eligible properties 

Rationale for Recommendation:   

As a result of the 2020 flood, many downtown properties were impacted by flooding in 
the sanitary system. All properties, especially those without a backwater sanitary valve, 
are subject to basement flooding from sanitary system surcharging. As part of 
responsible governance, the RMWB should consider providing dedicated educational 
material and financial resources to support property owners in protecting their properties 
from flooding. Over 20 other municipalities across Canada have implemented similar 
programs, in supporting the resilience of their communities. 

 
Strategic Priorities: 
 
Responsible Government 
 
Attachments: 

Sanitary Sewer Backwater Prevention Program PowerPoint 

Sanitary Sewer Backwater Prevention Program - Policy OPE-050 
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Overview

• Backwater Valves

• Backwater Prevention Programs

• RMWB Proposed Program

• Grant Program

• Education Program

2
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Backwater Valves – How They Work

3

Source: Halton Region 

Backwater Valve 

Installation Subsidy 

Website
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Backwater Valves Efficiency

• Effectiveness & Backup Manual Valves

4

Source: City of Moncton’s Homeowner’s Guide to Flood Protection
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Backwater Valves

• Limitations: 

• Self-Flooding

• Required by Code

5

Source: Institute for Catastrophic Loss Reduction

Self-Flooding
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Backwater Prevention Programs Types

• Role of the Municipality

• Program Pillars

• Education

• Financial Assistance

6
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Backwater Prevention Programs Initiatives

What Can Be Covered

• Backwater valve installation

• Downspout disconnection

• Weeping tile disconnection

• Sump pump installation

• Sanitary service repairs

7

Source: Halton Region Basement Flooding Website
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Backwater Prevention Programs Grant Range

Program Subsidy Amounts across Canada

• Flood Prevention Programs: $500 to $5,500

• Backwater Valve Grants form a portion

• Average of $1,500

8

Backwater Valve 

Grant Amounts 

across Canadian 

Municipalities
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Backwater Prevention Programs Lessons Learned

Lessons Learned

1. Subsidy Amounts

2. Program Participation

3. Communication

1. Subsidy Amounts

• Grant relative to actual cost

Grant   =       Costs

9
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Backwater Prevention Programs - Participation

2. Program Participation

• Participation rates often low 

• Strategies to improve uptake are:

• Increased financial incentives

• Offering programs immediately 

following flood events

3. Communication and Engagement

• Public education is key

• Leverage existing processes

10

Source: ICLR – Saskatoon’s Flood Protection Program after each 

flooding event.
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RMWB Proposed Backwater Prevention Program

• Grant Program

• RMWB provided grant for property owners to install 

backwater valves, and manual valves in flood prone areas

• Education Program

• Resources and information made available by the RMWB to 

the community regarding flood protection measures for 

private properties

• Overarching Council Policy

11
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Grant Program - Eligibility

Eligibility

• Residential/single service

• Connected to RMWB piped sewer system

• No backwater valve currently installed

• Applicant is the homeowner or has

approval from the homeowner

• Municipal fees and taxes current

12
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Grant Program - Administration

How it Works

13

• E-Permit Application (Plumbing or Homeowner)

• Complete Work

• RMWB Plumbing Inspection and Permit Sign-off

• Submit Grant Application to Confirm Eligibility

• Submit Receipts for Grant Application

• Cheque Mailed to Resident

Installation

Inspection

Application

Reimbursement

Follow 

Existing

Permit 

Process
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Grant Program - Schedule

Timing

• Program to start March 1, 2021

• Installations completed after May 1, 2020

• Program to run on an annual basis

• Property located within the Fort McMurray Urban Service 

Area, Fort McKay, or Fort Chipewyan

• Funding will be provided on a first-come, first-serviced basis, 

but priority in 2021 will be given to areas prone to overland 

flooding

14
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Grant Program – Amounts

• Anticipated Homeowner Costs

• Materials: $300-$1200

• Labour: $1000-$4000

• Range of likely costs incurred: $1500-$5500

• Grant

• Up to $1500 for the installation of a backwater valve

• Up to $150 for the installation of a manual valve (flood prone 

areas)

15
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Grant Program - Funding

• Financial Impact

• Program funding is first-come, first-served

• Eligible expenses are reimbursed after work is complete

16

Program Year

Annual

Budget

(max.)

Funding Source

Year 1 (2021) $1 million Emerging Issues Reserve Fund

Subsequent Years (2022+) $275,000 Operating Budget
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Education Program

• Critical to provide citizens with information on how they can 

reduce the risk of flood damage on their own property

• Supports the success of the Grant Program

• Variety of approaches:

• Web page update

• Link resources

• Media

• Mail

17
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Next Steps

• Accept Applications for the Grant Program Starting March 1, 2021

• Public Media Release for Grant Program

• Develop and Roll-out Education Program in Q1 2021

• Ongoing Program Administration

18
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www.rmwb.ca

Recommended Motions

• THAT the Sanitary Sewer Backwater Prevention Program 
– Policy OPE-50, as outlined in Attachment 2, be 
approved, to come into effect March 1, 2021; and

• THAT $1,000,000 be allocated from the Emerging Issues 
Reserve to fund the Backwater Prevention Program. 

19
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Questions?

2.3.a
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COUNCIL POLICY 
 

Document Name: Sanitary Sewer Backwater Prevention Program 

Department Name: Environmental Services 

Document Number: OPE-050 

Effective Date: March 01, 2020 Next Revision Date: March 01, 2024 
 

Regional Municipality of Wood Buffalo Page 1 of 6 

 

STRATEGIC PLAN LINKAGE 

Strategic Priority 1 – Responsible Government 

PURPOSE AND OBJECTIVE 

The purpose of the Sanitary Sewer Backwater Prevention Program Policy (“Policy”) is to: 

1. establish a Residential Backwater Valve Grant Program (“the Grant Program”); 

2. outline value of the Grants; 

3. determine Grant eligibility under the Policy; and 

4. establish a Basement Flooding Prevention Education Program (“the Education 
Program”). 

The objective of this Policy is to increase community resilience to flooding events due to 
surcharging in the sanitary sewer system. The Grant Program aims to reduce the overall impact 
to residential basements due to flooding by the installation of Backwater Valves, and the 
Education Program aims to reduce the likelihood of sanitary sewer surcharge events by 
providing residential property owners with information and actionable steps to reduce the risk of  
backwater flow into residences via the sanitary sewer system. 

GENERAL PRINCIPLES 

1. Definitions: 

1.1. “Applicant” means a property owner, a property owner’s representative, or a tenant 
(with property owner permission) who submits an application. 

1.2. “Backwater Valve” means a mechanical device installed on a Sanitary Sewer 
Service that automatically closes when the sanitary sewer system surcharges. 

1.3. “Eligible Costs” means the cost of the Backwater Valve or the Manual Valve and 
the labour associated with its installation. 

1.4. “Grant” means a transfer of monies from the Municipality to a Recipient for a project 
or purpose according to the requirements outlined in the Sanitary Sewer 
Backwater Prevention Program Administrative Procedure OPE-050-P01. 

2.3.b
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1.5. “Manual Valve” means a mechanical device installed on the Sanitary Sewer 
Service that can be manually closed and opened to hydraulically disconnect the 
Sanitary Sewer Service from the rest of the sanitary sewer system. 

1.6. “Municipality” means the Regional Municipality of Wood Buffalo. 

1.7. “Property” means a lot or parcel of land together with all the building structures 
located thereon. 

1.8. “Recipient” means an Applicant that is approved by the Municipality to receive a 
Grant. 

1.9. “Residential” means a building that is regularly used by its occupants as a 
permanent place of abode, which is made one’s home as opposed to one’s place 
of business, and which has housekeeping and cooking facilities for its occupants 
only. 

1.10. “Sanitary Sewer Service” means those pipes used to remove sanitary sewer from 
the building to the sewer mains. 

2. Responsibilities: 

2.1. Council to: 

2.1.1. approve this Policy; 

2.1.2. approve any amendments to this Policy. 

2.2. Chief Administrative Officer (CAO) to: 

2.2.1. recommend any amendments to this Policy; 

2.2.2. support the implementation of this Policy; and 

2.2.3. review and support any amendments to the Grant Program or Education 
Program. 

3. Residential Backwater Valve Grant Program 

3.1. Grant Program Area: 

3.1.1. The Grant Program applies to eligible Applicants and building types in the 
Fort McMurray Urban Service Area, Fort McKay, and Fort Chipewyan.  

3.2. Grant Program Duration: 

3.2.1. The Municipality will accept complete Applications starting on  
March 01, 2021. 

3.2.2. Funding will be provided on a first-come, first-serviced basis, for 
successful Recipients until the budget for the Grant Program has been 
exhausted. 

2.3.b
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3.3. Grants: 

3.3.1. The Grant Program provides the following Grants: 

3.3.1.1. Backwater Valve Grant; and 

3.3.1.2. Manual Valve Grant. 

3.3.2. Funding will be provided in the form of a reimbursement Grant up to the 
values identified in sections 3.6.1 and 3.7.1 whereby funds are paid to 
Recipients upon the successful completion of the work and confirmation 
by the Municipality. 

3.4. Municipal Control: 

3.4.1. The Municipality may close the Grant Program to new Applications at any 
time without notice. 

3.4.2. The Municipality reserves the right to determine Applicant participation in 
the Grant Program on a case-by-case basis. 

3.4.3. The Municipality may terminate the Grant Program at any time without 
notice. 

3.5. General Eligibility Criteria: 

3.5.1. The Recipient must be the property owner(s), a property owner’s legal 
representative, or a tenant with written permission from the property 
owner(s). 

3.5.2. The Applicant has obtained all required permits and approvals prior to 
completing the work and applicable inspections are completed by the 
Municipality. 

3.5.3. The installation of the Backwater Valve or Manual Valve must have 
occurred after May 01, 2020. 

3.5.4. The following are ineligible for the Grant Program: 

3.5.4.1. Non-Residential buildings; 

3.5.4.2. Residential units whose Sanitary Sewer Service is not located 
on or below the ground floor of the building; 

3.5.4.3. Sanitary Sewer Services that service to more than one 
Residential unit; 

3.5.4.4. Residential buildings that were constructed after 2000; and 

3.5.4.5. Residential units that already have a Backwater Valve installed. 

3.5.5. The following must be satisfied and will be verified by the Municipality at 
the time the Recipients request reimbursement: 

3.5.5.1. Property taxes must be current and paid; 

3.5.5.2. Utility bills must be current and paid; 

2.3.b
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3.5.5.3. Properties must not have an unresolved order to comply with 
the Land Use Bylaw, Building Code, Fire Code, Nuisance 
Bylaw, or other regulation; and 

3.5.5.4. Applicant is not a party to a legal dispute with the Municipality. 

3.6. Backwater Valve Grant: 

3.6.1. Grant Value: 

3.6.1.1. The Municipality will provide a Grant of $1,500 or the cost to 
complete the eligible work, which ever is less. 

3.6.2. Additional Eligibility Criteria: 

3.6.2.1. In addition to section 3.5, the following shall also be met to be 
eligible: 

a. For applications received in 2021, priority will be given to 
Properties located within the Lower Townsite or Waterways 
neighbourhoods. 

b. The Applicant has installed a new Backwater Valve on their 
Sanitary Sewer Service. 

3.7. Manual Valve Grant: 

3.7.1. Grant Value: 

3.7.1.1. The Municipality will provide a Grant of $150 or the cost to 
complete the eligible work, which ever is less. 

3.7.2. Additional Eligibility Criteria: 

3.7.2.1. In addition to section 3.5, the following shall also be met to be 
eligible: 

a. The Property is located within the Lower Townsite or 
Waterways neighbourhoods. 

b. The Applicant has installed a new Manual Valve on their 
Sanitary Sewer Service. 

c. The Applicant is eligible for and has received the Backwater 
Valve Grant in section 3.6 or the Applicant’s Sanitary Sewer 
Service has an existing Backwater Valve. 

4. Basement Flooding Prevention Education Program 

4.1. The Municipality shall develop and provide informational resources for residents 
outlining measures they may take on their Property to help protect against 
basement flooding and to protect the Municipal sanitary system in general. 

4.2. This information will be made publicly available and reflect current best practices. 
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APPROVAL 

This Policy was approved by Council. It will be reviewed not later than its next Revision Date to 
determine its effectiveness and appropriateness. It may be assessed before that time as 
necessary. 

  
 
 
 
 

 

 Don Scott, Mayor 
  

 
 
 
 

 

 Jade Brown, Chief Legislative Officer 
  

 
 
 
 

 

 Date 
  

2.3.b
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SUPPORTING REFERENCES AND POSITION RESPONSIBLE 

Cross References: • Bylaw No 85/51 – Municipal Sanitary Sewer Utilities 

• Residential Backwater Valve Grant Program Administrative 
Procedure OPE-050-P01 

 

Position Responsible: Director, Environmental Services 

 

COUNCIL POLICY DETAILS AND REVISION HISTORY 

Date Action Description 

March 01, 2021 Establishment Establishment of program  
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www.rmwb.ca

Presenter:

Title:

Meeting Date:

Flood Mitigation and
Community Resiliency Update

Taiga Nova Eco-Industrial Park

Brad McMurdo

1

Director, Planning and Development 

December 15, 2020
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Council Direction

Administration be directed to:
1. Complete flood mitigation to 1:200 level (250.9m).
2. Limit development below 250m and introduce 

enhanced. Land Use Bylaw provisions above 250m.
3. Complete this work by October 15, 2021.
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Update: Flood Mitigation

1. Conceptual design complete for raising and extending 
the berm to 1:200 level.

2. RFP to be issued for design of berm around 
Wastewater Treatment Plant.

3. Temporary earth berm completed around Taiga Nova in 
advance of spring 2021.

4. Berm development costs included in 2021 flood 
mitigation budget request, totaling $44M.
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2.4.a
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Update: LUB Provisions

1. Applies across the flood hazard area.
2. Not proposed to be retro-active – would apply to new 

development only.
3. Will not come forward as part of the new LUB re-write 

as engagement with property owners must occur.   
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1. Establish categories based on flood impact and 
severity.

2. For each category, develop policy statements which 
can then be applied to each area or neighbourhood as 
decisions are made.

3. For each category and policy statement, develop a 
suite of Land Use Bylaw provisions.

4. Categories, policies, and provisions can be combined 
as necessary.

Approach to Flood Provisions
2.4.a
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Approach to Flood Provisions
2.4.a
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• There may be overlap between categories.

Categories of Flood Provisions

• A group of provisions can be developed based on the 
categories below:

1. Status 
Quo

2. Limit
Density

3. Limit 
Land Uses

4. Flood 
Mitigation

5. Natural 
Area

2.4.a
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• Status quo: no provisions for areas within the flood plain 
determined to be above the impacted area. 

• Limit Density: limiting number of people impacted by 
future flood by placing maximums on number of units or 
building size.

• Limit land use: limiting presence of sensitive uses like 
basement suites and storage of hazardous materials.

• Flood mitigation: require special structural elements and 
water-resistant materials.

• Natural area: leave un-protected undeveloped areas in a 
natural state or allow passive uses.

Category Descriptions 2.4.a
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Next Steps

1. Continue with structural flood mitigation.
2. Continue with Land Use Bylaw provisions to inform 

development in the flood hazard area.

2.4.a

Packet Pg. 245

A
tt

ac
h

m
en

t:
 F

lo
o

d
 M

it
ig

at
io

n
 a

n
d

 C
o

m
m

u
n

it
y 

R
es

ili
en

cy
 -

 T
ai

g
a 

N
o

va
 E

co
-I

n
d

u
st

ri
al

 P
ar

k



www.rmwb.ca 11

Questions

2.4.a
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Presenter:

Title:
Meeting Date:

Flood Mitigation and
Community Resiliency Update

Downtown

Dennis Warr

1

Director, Engineering 
December 15, 2020
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Council Direction

On September 15, 2020, Council directed Administration to:
1. Complete flood mitigation to 1:200-year level (250.9m) by October 

15, 2022; and
2. Limit development below 250m, and introduce enhanced flood 

provisions in Land Use Bylaw for development above 250m; and
3. Report back to Council with a progress update within 90 days.

Further, Council resolved to advocate on behalf of Downtown property 
owners to the Government of Alberta and the Insurance Bureau of 
Canada.

2
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Permanent Flood Mitigation Update

• Reach 9 construction (Heritage Village) is substantially 
complete to the 250.5 m elevation

• Given that this reach is less than 500 m in length, the preferred 
solution to achieve the 250.9 m elevation is to use alternative 
measures during annual river break-up

• Request for proposals are being prepared for:
• The detailed design of Reach 5 (Riverwalk Villas); and
• The conceptual design of Reach 6 (Clearwater Drive, from 

Riedel Street to Franklin Avenue)

3
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Permanent Flood Mitigation Update continued

• Engagement with the public on the conceptual design of Reach 
6 will inform the detailed design 

• Planning for conceptual design to raise elevation of the already 
completed Reaches 1, 2, 3 and 4 to 250.9 m, will be undertaken 
in collaboration with other plans for development of the area    

4
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Temporary Flood Mitigation Update

• Consists of temporary clay berms and alternative measures
• Clay berms are complete
• Request for proposals for alternatives measures is scheduled to 

close on December 15, 2020
• Selected alternative measures will be in place prior to 

anticipated 2021 river break-up

5
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Land Use Bylaw (LUB) Provisions Update

• Applies across the flood hazard area, not just Downtown
• Not proposed to be retroactive, would apply to new 

development only
• Will not come forward as part of the new LUB re-write and 

engagement with property owners must occur

6
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Approach to Flood Provisions

• Establish categories based on flood impact and severity.
• For each category, develop policy statements which can then 

be applied to each area or neighbourhood as decisions are 
made.

• For each category and policy statement, develop a suite of 
Land Use Bylaw provisions.

• Categories, policies, and provisions can be combined as 
necessary
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Approach to Flood Provisions

8

2.5.a

Packet Pg. 254

A
tt

ac
h

m
en

t:
 F

lo
o

d
 M

it
ig

at
io

n
 a

n
d

 C
o

m
m

u
n

it
y 

R
es

ili
en

cy
 -

 D
o

w
n

to
w

n
 P

re
se

n
ta

ti
o

n
  (

F
lo

o
d



www.rmwb.ca

Approach to Flood Provisions

• A group of provisions can be developed based on the 
categories below:

• There may be overlap between categories.

9

1. Status 
Quo

2. Limit 
Density

3. Limit 
Land Uses

4. Flood 
Mitigation

5. Natural 
Area
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Category Descriptions

• Status quo: no provisions for areas within the flood plain 
determined to be above the impacted area. 

• Limit Density: limiting number of people impacted by future 
flood by placing maximums on number of units or building size.

• Limit land use: limiting presence of sensitive uses like basement 
suites and storage of hazardous materials.

• Flood mitigation: require special structural elements and water-
resistant materials.

• Natural area: leave un-protected undeveloped areas in a 
natural state or allow passive uses.
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Insurance Advocacy Update

• Letters sent to 
• Premier Kenney
• Deputy Prime Minister and Minister of Finance, Hon. 

Chrystia Freeland (in her capacity as Minister of Finance)
• Lloyd’s of London
• Insurance Bureau of Canada (IBC)

• Received response from Premier Kenney
• Met with Insurance Bureau of Canada 
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Next Steps

1. Continue constructing flood mitigation to 1:200-year level 
(250.9 m) by October 15, 2022.

2. Temporary flood mitigation.
3. Continue with Land Use Bylaw provisions to inform 

development in the flood hazard area.
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Questions

13

2.5.a

Packet Pg. 259

A
tt

ac
h

m
en

t:
 F

lo
o

d
 M

it
ig

at
io

n
 a

n
d

 C
o

m
m

u
n

it
y 

R
es

ili
en

cy
 -

 D
o

w
n

to
w

n
 P

re
se

n
ta

ti
o

n
  (

F
lo

o
d



www.rmwb.cawww.rmwb.ca

Presenter:

Title:
Meeting Date:

Flood Mitigation and
Community Resiliency Update

Longboat Landing

Dennis Warr

1

Director, Engineering 
December 15, 2020

2.6.a

Packet Pg. 260

A
tt

ac
h

m
en

t:
 F

lo
o

d
 M

it
ig

at
io

n
 a

n
d

 C
o

m
m

u
n

it
y 

R
es

ili
en

cy
 -

 L
o

n
g

b
o

at
 L

an
d

in
g

 P
re

se
n

ta
ti

o
n



www.rmwb.ca

Council Direction
On September 15, 2020, Council directed Administration to:

• Complete the flood mitigation to 1:200-year level (250.9m) by October 15, 
2021; 

• Limit development below 250m, and introduce enhanced flood provisions 
in Land Use Bylaw for development above 250m;

• Report back to Council on progress within 90 days;
• Engage with residents about the pedestrian walkway;
• Ensure that a pedestrian walkway is part of the flood mitigation project 

taking into account, feedback for Longboat Landing; and
• Landscape all municipal property near Longboat Landing adjacent to the 

river on or before October 15, 2022 as part of flood mitigation. 

2
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Council Direction continued

• Further, Council resolved to advocate on behalf of Longboat 
Landing property owners to the Government of Alberta and the 
Insurance Bureau of Canada; and

• that a delegation including the Mayor, Councillors and members 
of Administration, meet with Lloyd’s of London and any other 
companies as may be beneficial to consult with, to advocate on 
behalf of residents impacted by the 2020 flood for a direct 
market presentation regarding the availability of reasonably 
priced insurance.

3
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Public Engagement Update 

• Engagement campaign launched December 14  
• Scaled drawings of the location, height and alignment of the 

pathway on the berm are being shared for property owners to 
provide feedback

• Engagement methods include:
• vision boards posted in high traffic areas;
• information packages emailed to all condo associations; and
• door-hangers left at all dwelling units in Longboat Landing.  

• The engagement will run for eight weeks, until mid-February 
2021 

4
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Permanent Flood Mitigation Update

• Tender package for Reach 7 (Franklin Ave Right of Way) has 
been posted

• Letter of Intent for the remaining land acquisition for Reach 8 
(around Fontaine Crescent) has been signed, and final 
documents are being prepared

• Designs for both Reach 7 and Reach 8 have been revised to 
the 1:200 year flood elevation

5
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Temporary Flood Mitigation Update

• Temporary earth berms have been constructed across from the 
Mills Avenue Booster Station at Saline Creek Parkway and 
Denholm Gate roundabout 

• Remainder of the Longboat Landing neighbourhood will be 
protected via alternative mitigation measures

• Request for proposals for these alternative measures is 
scheduled to close on December 15, 2020 

• Selected alternative measures will be publicly communicated
• Measures will be in place prior to anticipated 2021 river breakup   
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Temporary Flood Mitigation Update continued

Yellow = alternative measures; Purple = temporary clay berms
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Insurance Advocacy Update

• Letters sent to 
• Premier Kenney
• Deputy Prime Minister and Minister of Finance, Hon. 

Chrystia Freeland (in her capacity as Minister of Finance)
• Lloyd’s of London
• Insurance Bureau of Canada (IBC)

• Received response from Premier Kenney
• Met with Insurance Bureau of Canada 

8
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Land Use Bylaw (LUB) Provisions Update

• Applies across the flood hazard area
• Not proposed to be retroactive, would apply to new 

development only
• Will not come forward as part of the new LUB re-write and 

engagement with property owners must occur

9
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Approach to Flood Provisions

• Establish categories based on flood impact and severity.
• For each category, develop policy statements which can then 

be applied to each area or neighbourhood as decisions are 
made.

• For each category and policy statement, develop a suite of 
Land Use Bylaw provisions.

• Categories, policies, and provisions can be combined as 
necessary
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Approach to Flood Provisions

11
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Approach to Flood Provisions

• A group of provisions can be developed based on the 
categories below:

• There may be overlap between categories.

12

1. Status 
Quo

2. Limit 
Density

3. Limit 
Land Uses

4. Flood 
Mitigation

5. Natural 
Area
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Category Descriptions

• Status quo: no provisions for areas within the flood plain 
determined to be above the impacted area. 

• Limit Density: limiting number of people impacted by future 
flood by placing maximums on number of units or building size.

• Limit land use: limiting presence of sensitive uses like basement 
suites and storage of hazardous materials.

• Flood mitigation: require special structural elements and water-
resistant materials.

• Natural area: leave un-protected undeveloped areas in a 
natural state or allow passive uses.

13
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Next Steps

1. Complete flood mitigation to 1:200-year level (250.9 m) by 
October 15, 2021.

2. Temporary Flood Mitigation 
a) RFP closes on December 15th which will identify alternative 

measures of protection for remaining portion of Longboat 
Landing.

b) Measures will be in place prior to anticipated 2021 river 
breakup.

14
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Next Steps continued

3. Engage with residents about the pedestrian walkway.
4. Limit development below 250.9 m, and introduce enhanced 

flood provisions in Land Use Bylaw for development above 
250.9 m.

5. Landscape all municipal property near Longboat Landing 
adjacent to the river on or before October 15, 2022 as part of 
flood mitigation. 
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Questions

16
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 COUNCIL REPORT 
   Meeting Date:  December 15, 2020 

 

 

Department:  Planning & Development  1 / 5 

Subject: Flood Mitigation and Community Resiliency Update - 
Waterways 

APPROVALS: 
 

 

_______________________________ _______________________________ 

Director Chief Administrative Officer 

 

Recommended Motion: 

THAT Administration continue with building a structural mitigation solution as previously 
directed; and 

THAT Administration limit development below 250.9m and introduce enhanced flood 
provisions in the Land Use Bylaw for development above the 250.9m elevation. 

Summary: 

On September 15, 2020, Council passed the following resolution: 

· THAT Administration complete the structural flood mitigation project for 

Waterways to a level of 1:200 (250.9m) by October 15, 2022, limit development 

below 250m, and introduce enhanced flood provisions in Land Use Bylaw for 

development above 250m; 

· THAT Administration explore land swaps to property owners below 250m subject 

to land availability; 

· THAT Council advocate on behalf of Waterways property owners to the 

Government of Alberta and the Insurance Bureau of Canada on the availability of 

overland flood insurance; and  

· THAT Administration report back to Council with a progress update within 90 

days.  

The following report and presentation are provided as an update on these resolutions.  

Background:   

Structural Mitigation Update 
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Department:  Planning & Development  2 / 5 

The design of Reaches 10 and 10JHP (J. Howard Pew Park), which address 
Waterways, is being updated to accommodate the change in design elevation to a 
1:200 level, or 250.9m. 

Temporary Mitigation Update 

A temporary earth berm was constructed parallel to Saline Creek Drive. In the event of 
a flood, Saline Creek Drive will need to be blocked off between McCormick Drive and 
the Tolen Drive bridge, and at Park Street (after Draper has been evacuated) to ensure 
a continuous line of flood mitigation. Residents will be able to leave Waterways via 
Tolen Drive. 

Land Use Bylaw Update 

Administration is developing a set of enhanced Land Use Bylaw provisions for 
development in the flood hazard area.  These new provisions may only apply to certain 
parts of the flood hazard area depending on what kind of development is expected to 
take place.  These provisions are still in draft form and will focus on different ways to 
influence development whereby more than one may be applied to a given part of the 
flood hazard area.  The categories are as follows: 

A) Status quo: additional provisions are not likely to be proposed for areas that are 
within the flood plain but that are determined to be above the impacted area. 

B) Limiting density: this is intended to address the social implications of a flood by 
limiting the number of people who may be impacted by a future flood.  This may include 
new maximums on the number of dwelling units allowed on a property, or upper limits 
on the total size of a building (commonly measured through "gross floor area").  

C) Limiting land use: provisions may be proposed which limit the presence of sensitive 
uses such as basement suites in residential properties and storage of hazardous 
materials in commercial and/or industrial properties. 

D) Flood mitigation: provisions proposed in this category would capture structural 
elements and employing materials that are resistant to flooding.  There is an opportunity 
for this to extend beyond the Land Use Bylaw to providing policy guidance to owners 
(i.e. recommending installation of spray insulation and water-resistant wiring). 

E) Natural area: for areas that are not protected by structural flood mitigation, they may 
benefit from having passive uses or be left in a natural state.  This is envisioned to 
include areas on the side of the berm that are susceptible to flooding. 

The new Land Use Bylaw provisions are not expected to be retro-active and should 
apply to new development only.  As these provisions are an important aspect of the 
Bylaw, they will be brought forward separately from the re-write that is currently 
underway.  This will ensure that there is an opportunity for the community to provide 
feedback on this important work.   
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Public Engagement Update 

On October 7, 2020, a press release was issued inviting one-on-one engagement with 
all property owners in Waterways at/below 250.9m. Property owners were asked to 
contact Pulse to confirm contact information, and staff connected one-on-one by phone 
or email, depending on contact information provided. 

From October 8 - 23, 2020, staff visited homes of all properties that had not already 
responded. If no one was at the home, a door-hanger was left behind with instructions 
on how property owners could engage. 

On November 10, 2020, a letter was sent via registered mail to remaining property 
owners that had not yet been engaged, inviting them to get in touch for a one-on-one 
conversation. 

A series of questions, tailored to each neighbourhood and based on Council’s 
resolutions of September 15, were designed to frame the conversation. 

In Waterways, property owners were asked: 

· Would you be interested in exploring a land swap (subject to land availability)? 

o If yes: What neighbourhood-in-town/community-in-the-region would they 
be interested in? 

There are 105 properties at/below 250.9m in Waterways, 50 of which are vacant lots. 
Staff spoke with owners of 58 properties: 

· 29 responded: not interested in land swap 

· 11 responded: yes, they are interested in land swap 

· 10 responded: they need more information 

· 1 responded: they don’t know 

· 7 did not provide a response 

Comments provided by property owners in Waterways during one-on-one engagements 
are in included in Attachment 1.   

Insurance Advocacy Update 

On October 16, 2020 letters were sent to Premier Kenney, Deputy Prime Minister and 
Minister of Finance, Hon. Chrystia Freeland (in her capacity as Minister of Finance), and 
to Lloyd’s of London on December 7, 2020.  On October 28, the Premier responded, 
acknowledging that although greater flood insurance coverage is available now in 
comparison to a few years ago, the Government of Alberta is aware that “flood 
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coverage may remain unaffordable or unavailable to those in high-risk areas who may 
need coverage the most.” He also expresses continued commitment to work IBC, other 
provinces, as well as other orders of government on flood issues, including the 
insurance needs of citizens. 

On October 16, 2020 a letter was also sent to the Insurance Bureau of Canada (IBC), 
expressing interest in collaborating to find flood insurance solutions for the region, and 
inviting a formal meeting to members of the association to provide a better 
understanding of local risk mitigation measures. Consequently, a meeting was 
scheduled for December 9, attended by the Deputy Chief Administrative Officer and 
Director of Emergency Management. 

Alternatives: 

Administration is actively working with the Province to acquire land that could be 
suitable for the purposes of a land swap.  At this time, the Province has made no 
commitments with respect to whether land may be provided, how much may be 
transferred, or what the approximate timeline might be.  Land in the communities of 
Parsons Creek and Saline Creek has been the primary focus of conversation, as the 
Province controls approximately 658 ha and 399 ha respectively in each. 

Budget/Financial Implications: 

The cost of land swaps cannot be estimated at this time. The creation of Land Use 
Bylaw provisions is captured through Planning and Development's operational budget 
and no additional financial implications are anticipated. 

Rationale for Recommendation:   

During the public engagement following September 15, Administration discovered 
limited interest in land swaps. However, 10 property owners self-identified as wanting a 
buyout; staff believe that the number of property owners interested in pursuing a land 
swap might increase following additional reinforcement that buyouts will not be offered 
to property owners in Waterways. 

Based on the engagement feedback, it was clear the lack of certainty around timelines 
or potential costs was a barrier to property owners being able to make an informed 
decision as it relates to desiring a land swap. Administration has continued to work to 
acquire land from the Province to be used for land swaps, however the Regional 
Municipality of Wood Buffalo does not have control over when/if lands from the Province 
will be transferred. Without land available, possible outcomes or processes as they 
relate to land swaps would be speculative and attempting to estimate outcomes may 
foster false expectations. 

At the September 15, 2020 meeting, Council directed Administration to protect the 
community of Waterways to a 1:200-year level via structural mitigation. The 
commitment to protect the neighbourhood is aligned with Council’s direction for Taiga 
Nova, Downtown and Longboat Landing, and provides an equal level of protection to 
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the above communities. 

Offering additional flood risk treatment solutions (such as a land swap) would provide 
Waterways property owners with a solution that is not being made available to other 
communities where a structural mitigation solution (berm) is being installed.  Continuing 
with construction of a structural mitigation solution is a fair and equal application of flood 
risk treatments.  When complemented by the added layer of protection provided by 
Land Use Bylaw provisions, an enhanced level of community resilience can be 
provided.  

 
Strategic Priorities: 
 
Responsible Government 
 
Attachments: 

Waterways - Community Conversation Engagement Update September 28 - 
December 7 2020 

Flood Mitigation and Community Resiliency - Waterways Presentation 
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FLOOD RISK: A COMMUNITY CONVERSATION Public Engagement Update 
for the period: September 22 – December 7, 2020 
    1 

Engagement Results to Date 
Waterways 
There are 105 properties at/below 250.9m in Waterways, 50 of which are vacant lots. We have 
spoken with owners of 58 properties: 

• 29 responded not interested in land swap 
• 11 responded yes, they are interested in land swap 
• 10 responded that they need more information 
• 1 responded that they didn’t know 
• 7 did not provide a response 

Property Owner Comments: 

• Character and landscaping and large spaces important. 
• Parsons North. Concern for current neighborhood condition and ability to sell in the 

future. 
• Not going anywhere.  
• Prefers a buyout absolutely. If there's not buyout, he is left with unsellable land. Buyout is 

the only option for this resident.  
• Felt that he's been treated very poorly. Absolutely not interested in a land swap. Will only 

live in Waterways (35-year resident of Waterways).  
• RMWB has failed to give us any information about a land swap. We cannot make any 

decision based on zero information. It seems as if RMWB is not taking this seriously. Our 
lots are older and bigger. My concern is, what will we replace our homes with? We have 
large lots and big basements. Do I get the same size lot and land? There is no information 
to base anything on. Would you be "pro land swap" if you had no idea where you were 
even going? We've already done a lot of work on our home. If you relocate us, who is 
going to pay for this? RMWB has not answered any questions. How can you get legit 
information when nobody has the information? Who is going to pay for everything? If 
you move my home and there are damages to the home in transit, who pays for this? 
Who pays for rewiring the home and paying for utilities again? 

• Absolutely not. Owns 5 properties in Waterways. Do not want a piece of land that I still 
have to pay for. The Council vote to not buy out properties under 250m elevation, and to 
limit development on the affected properties, practically steals the properties from the 
owners. It is not fair because the value of the property has become zero as I cannot build 
on the location nor be able to sell it in the open market without a 100% loss. Who would 
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buy a property that he/she could not build on it? During the Council meeting it was 
commented that you did not want to see residents abandoning Waterways by selling out 
to RMWB. I counted there are about 45 vacant lots in Waterways that are under 250M 
elevation. There are no houses on affected the properties, hence no residents! Majority 
of the vacant lot owners including myself want RMWB to buy out especially after RMWB 
put a limit development on them. If RMWB decides to buy out all the affected vacant lots 
at fair market value, say $150,000 each, it will cost only $6.75 million. 

• Only interested in a buyout. 
• Would like to stay in the house - current location is close to work and they have put in a 

lot of work to set-up their house. 
• Happy to not be in the flood zone.  
• Owns with his daughter. Family has been on this property in since the late 1950's. Have 

not had any issues with flooding since they've owned this property. 
• Historical connection since Sep 17, 1979, via Greyhound bus. At the 250m elevation, 

need more clarification of the determination of the 250.9m elevation classification. 
Concern for the value of the property now that RMWB has classified as the area flood 
plain. Would like to sell house without losing her shirt and move away for retirement. 

• Resident of 40 years. In Waterways for 20 years. Seems like we've been left behind. 
Nobody is taking responsibility. If we don't get bought out, we will never be able to sell 
our properties. Timberlea got sidewalks before Waterways. I am just angry. 

• I'm not open to a land swap. I need a buyout. The buyout is the best option. I watched 
the Council meetings. Our properties have been devalued to nothing. Should have 
explored the option to buy the vacant lots. Nobody is ever going to build on them. They 
are just going to sit there. I disagree with this motion 100%. We can't build on them. We 
can't get insurance on them. Unless flood zone designation gets taken off, nobody will 
ever build in Waterways. This is wrong. Saying we don't want people to leave is not 
appropriate. There are 40 something vacant lots. You can make these useful again (like a 
park) if you buy them out. This process has been very upsetting. With limited 
construction, it's over for us. What happens next year when it floods? People aren't 
getting answers.  

• I don't want a land swap. But if it's all that's on the table (I prefer a buyout), then I would 
have to look at it. This is my retirement home. I am retiring in 4 years. I will not be able to 
sell it. If they built the berm, that would put me a bit more at ease. I've been in Fort 
McMurray since 1967. No intention to leave. I was raised here. Grandchildren raised 
here. If I had to do a land swap, I would not want to go south of the bridge.  
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• Need a buyout. If there is a buy out, it needs to be more than 2020 assessment (2018 is 
better) because of the fire. The flood was beyond our control and because the flood 
could have been mitigated in the first place, my property value decreased.  

• I do not want to live anywhere else. If I have to leave Waterways, I will leave Fort 
McMurray. I do not like going across the bridge or Gregoire or Beacon Hill. The RMWB 
needs to buy my house out. If my house doesn't get bought out, what is the value on my 
home? Now that my home is in the flood zone, what am I going to be able to sell my 
house for? Will I be able to sell my house based on my tax assessment? I need to sell my 
house to make my life whole again. This property has never flooded. Yet now I'm 
technically in a flood zone. There is a long history of Waterways being underserviced 
while other parts of town see development.  

• I was born in Fort McMurray. My grandmother lived here. I am not going anywhere. 
However, I do not enjoy having to deal with preventable natural disasters. My house sits 
in the lowest part of town. Common sense needs to prevail. I have a beautiful house. I am 
very proud of it. Now I'm watching everything I own go back into my house. What needs 
to happen before anyone pays attention? Complete obliteration? I am not looking for a 
handout. But I see all these potential breaches where water could get in. Everything is 
reactive. Now that flood has subsided, we are just waiting to see what happens. What are 
we going to wait for? I lost basement and top floor. And now it'll take until next year to 
do anything about mitigation. It seems like we are doing just more engagement. I have no 
faith that anything will be rectified, or a solution be found. This seems like one big circle 
of saving face. Some people are now bankrupt. Some aren't back from the fire. We are 
spending money back into our homes only to have it flood again. Anyone that wasn't 
impacted by the flood has forgotten about it. I can't answer the question because there is 
not enough information. What does a land swap even entail? We need more information. 
Are you buying the mortgage and the land? These are the questions everyone has but 
nobody can answer. I'm very frustrated.  This is an anxiety that is never going to go away 
for people living in lower townsite.  

• Buyout is the preferred option. I am retired and this was my investment property. If 
buyouts are not viable, then a land swap. Must be someplace above the 250.9 elevation. 
Not in a flood zone.  

• The must fix the berm so I can sell this place. Sounds like they are not interested in doing 
any purchasing. A buyout would have been my first choice. It would give me the ability to 
move away from the flood zone. To a safer area. The land swap is wonderful if you want 
to build a completely new house. I don't want to do that. I've already done this after the 
fire.  
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• What does a land swap entail? To get a land swapped, what happens with my house? 
Does RMWB rebuild my house? I have a $900K house. What happens to this in a land 
swap? During the fire, we were on Cliff Avenue. Then RMWB purchased the land from us 
(slope stability). If the slope wasn't stable enough to build on, why were we allowed to 
build back here in the first place? Why was rebuilding in Waterways even entertained? 
The oldest parts of Fort McMurray should get more work done (more than happening in 
Timberlea, etc). This is work that should have been done 25 years ago. I got sewer back 
up. Not flood. My basement was demolished from 4ft, down. There has still not been any 
sewer work done. Now I no longer have sewer or water coverage. 2 years ago, I did. If all 
of Waterways did a land swap, then I would. But I need my home rebuilt exactly the same 
as it is now. Where will the land be? It's a 1600 sq ft bungalow. This is going to be very 
difficult. In an ideal world, I'd like RMWB do what they were supposed to do 25 years ago 
(berm, back flow valves) and start in oldest parts of town first. Get the expertise from 
industry and get the work completed. How can other communities get this done and we 
haven't? We are supposed to be a driving force of innovation and industry in Canada, yet 
we haven't figured this out yet?  

• I am not interested in swapping land. I prefer a buyout.  
• I don't want to have to go through renovations and rebuilding again. I love Waterways 

but maybe it's time to get out of the area. I had a house completely redone after the fire. 
I was out of my home for 18 months at the time.  

• Why the change in elevation? Why is Longboat Landing is not included? Many different 
questions on multiple subjects. 

• I would prefer a buyout. I've washed my hands of this. I didn't rebuild after the fire. The 
realtor says I have zero chance of selling down there. So I need a solution.  

• I understand there are restrictions to building below 250. I need to understand what that 
means. I don't intend to rebuild in Waterways. RMWB (permitting system) made it so 
difficult to rebuild, that I decided to buy a ready-built home in Draper. RMWB made my 
lot worthless by putting restrictions on what I can develop. So would we have to raise to 
above 250m to be developed? I would like the RMWB to pay me out. I assumed this 
would happen based on Administrations recommendations to Council. I was extremely 
disappointed when Council passed the current motion. The reason I am not in Waterways 
(I can't stress this enough) is that the permitting and building/development process was 
prohibitively antagonistic.  

• Above 250M (but below 250.9M). We are going in a ridiculous direction here. I've been 
here since 1977 and there was a major flood (in 77 and 97). A dyke should have been 
built in 1978. 42 years and no berm? Two bridges were built going into Waterways. 
Bridges cost millions of dollars. And then there is the gall to ask citizens to buy out 
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properties and abandon this location? That is not in the mandate of Council. They have 
no mandate to buy anyone out with their own money. Using taxpayer money to 
rearrange real estate priorities in Fort McMurray (devaluing one area while increasing the 
value in another area) is a conflict. Council is not in the real estate business. The city's job 
is to maintain services and provide infrastructure to citizens of the region. It should not 
be socially engineering peoples' properties. It's not the city's job to mitigate the risk to 
the property owner. If I purchased in a flood area, it is not my fellow citizen's 
responsibility. It's mine. The city should only be responsible for the flood mitigation. Not 
buyouts. The homeowner signed the mortgage. He assumes all risk. RMWB did not bail 
out people in Penhorwood or Abasand. Those people were hurt more than the people of 
Waterways. Neither one of those property owners got anything. Why do we have all this 
focus on Waterways and Ptarmigan Court? Probably 15-20 homes were damaged 
severely. All the rest made it through with minimal or no damage. Though the damage is 
Ptarmigan Court was minimal, it seems that RMWB is trying to get rid of the 
neighbourhood. Why were we never given the monetary figure of each individual area (of 
the damage)? The real problem is the name. The name Waterways itself now 
synonymous flooding. Now there's a stigma attached to the name Waterways. People 
assumed every property in Waterways was flooded. I didn't get affected by the flood, but 
my friend on Pond Crescent did. Now there's a perception that simply shouldn't be there. 
RMWB has invested a lot of money in parks, two brand new bridges, saline creek 
partway. This is way too big of an investment into the area to ask the citizens to take a 
significant downgrade to any other part of Fort McMurray. The people that want a 
buyout have either left Fort McMurray or want to leave. I love living in Waterways. I 
wouldn't leave this area for anything.  

• I prefer a buyout.  
• My floor is at 250m. I want to tell RMWB this: thank you for making our properties 

worthless. I've worked my whole life to afford a place and now thanks to the bad 
publicity the property is considered worthless in the community. They could have dealt 
with the flood and fire right off the hop. I am very frustrated with all three levels of 
government. I am 60 years old and I feel that I have to start over again. I do not want to 
take on another mortgage. I cannot afford to be out of pocket on any of these options. I 
feel that we are going to be screwed any option we head into. If there was a land swap, I 
don't know what option I would select. My lot is 45x120. I have lots of land and room for 
parking. There is not the same sort of space in Thickwood or Timberlea. These are 
peoples' lives. These are peoples' life savings.  

• Would like a subject matter expert to come to their property. The property we have is an 
investment property. It was a duplex. Our preferred settlement would be some sort of a 
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buyout. However, if a land swap was the only option, we would prefer land in an already 
developed area (Beacon Hill, Timberlea, etc.).  

• The only acceptable option is buyout. A land swap is not in the negotiation.  
• I already have a property downtown that is no longer occupied. I no longer live in Fort 

McMurray. I am not interested in getting reestablished there. There are not enough 
details provided regarding a land swap. What would it include? My preferred option is a 
buyout. A land swap doesn't benefit me at all, unless there is no other alternative. 

• Buyout is my preferred option.  
• I am very familiar with the region. The character, the greenspace and natural 

environment are irreplaceable and there's simply nothing comparable in the region. The 
2020 assessment value is not a fair benchmark for buyout. However, it's more reasonable 
then the land swap option. If the berm is built, would I be able to develop the land? 
Would I be able to get flood insurance? Will insurance companies see the berm as a 
solution?  

• I am interested in exploring a land swap; however, more details are needed. It was a lot 
of work to rebuild from the fire. It would be sad to swap this property. However, now the 
lot is less valuable and quite vulnerable to flooding. This property was indeed affected by 
the 2020 flood. We have 3 lots, combined into one. The slope/hill is another concern. Our 
garage butts up against the hill. In a landslide situation, our property could be impacted 
significantly and very suddenly. Drainage and water have been a major issue, though 
RMWB has mitigated some of the concerns (only last week). We are quite happy with 
this. We could still end up with slope/sliding issues, though.  If I had to swap, I would pick 
Eagle Ridge/Stone Creek. Potentially Parsons Creek (closer to my job). Does the land 
swap have to be in town? Can it be in BC, for example? Would a land swap be the same 
size as my current property? Would there be parking and yard space, etc.? Waterways is 
a quiet neighbourhood - close to the river, and close to the downtown.  

• A land swap would/might mean breaking a mortgage and having to requalify for another 
mortgage. I can see this being very difficult for many residents. Even if we wanted to do 
it, I don't think many people would be able to do a land swap. I also think that a land 
swap would actually cost me at least $100K. I would not want to be out-of-pocket for any 
of these options. I also have the challenge that I am on the hill side and the slope is 
affecting my property. I don't think Council is thinking about the financial burden to 
property owners. Where will this money come from? Many residents are struggling to 
make ends meet for just basic cost of living, never mind moving expenses. We are seeing 
many contractors come in from out of town. There is no support for our own community. 
So how are people supposed to afford to switch over when they can't even get a job. This 
is disappointing.  
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• A buyout would be his preferred option. He would be interested in a land swap, in 
addition to what you have below (Timberlea/Thickwood) he would also be interested in 
Parson’s Creek. Pre-fire assessment buyout preferred option, followed by land swap to 
on the north hill (especially Timberlea or Thickwood)  

• He would like to know why buyouts were not selected as an option for Waterways. He is 
seeking a buyout or the ability to move his home to another location. He would like to 
know how much the berms will cost and how it is a more cost-effective solution. He feels 
his property will be at a greater risk with the berms in place protecting the downtown. He 
believes a decision maker has a connection to the company contracted to do the berms. 
He feels the questionnaire was unfair with vague concepts rather than options. He would 
like to speak to a decision maker, Council. 

• Land swap is not my #1 choice. My first choice would be a buyout. I don't have enough 
information. If you're not allowing people to build without any caveats, then I'd like a 
buyout.  

• Owner wants buyout 
• A few years ago when land was purchased, Tariq Mendis provided literature assuring the 

land was not in the flood zone. Was the flood zone revised in the last few years? 
• Mobilization fees would be very significant.  To take the home off the property, move it, 

store it, and put it back would be very expensive.  On top of that there would be the costs 
of any damages incurred in the process. There is a huge pile of dirt in front my home and 
it's been there for a few years.  Now, they are hauling dirt from all over the region, 
without using the dirt that's been in front of my house, to build the temporary berm.  I've 
lived in this community my whole life.  I can't see the river rising like this again. It seems 
like a lot of knee-jerk reactions to appease the public. I don't want to move.   

• I am hoping for a buyout. My property is a vacant lot and it's been for sale for 2 years. 
Now, with the flood, it will be even more difficult to sell.  In 2 years, I didn't get a single 
call or offer on the property.  If I ever do get a land swap, I would still have to sell that 
land anyway.    
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www.rmwb.ca 2

Council Direction

Administration be directed to:
1. Complete flood mitigation to 1:200 level (250.9m) by 

October 15, 2021.
2. Limit development below 250m and introduce 

enhanced Land Use Bylaw provisions above 250m.
3. Explore land swaps for property owners below 250m.
4. Advocate to the Province and Insurance Bureau of 

Canada on the availability of overland flood insurance.
5. Report back to Council within 90 days.
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Update: Engagement

1. Residents engaged via multiple means, including 
electronic, registered mail, and in-person.

2. 58 properties out of 105 below 250.9m (remaining 50 
are vacant) responded to whether they would be 
interested in a land swap:

Question Responses

Not interested in a land swap 28

Interested in a land swap 12

Need more information 10

Don’t know 1

Did not answer 4
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Update: Permanent Mitigation
1. Design for Reach 10 up to Howard Pew Park being 

updated to reflect 1:200 level (250.9m).
2. Berm development costs included in 2021 budget 

request, totaling $44M.
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Update: Temporary Mitigation

1. Temporary earth berm constructed parallel to Saline 
Creek Drive.

2. During a flood, Saline Creek Drive would be blocked 
off between McCormick Drive and Tolen Drive bridge to 
provide continuous line of protection.

3. In event of a future flood, residents will be able to 
evacuate via Tolen Drive.

4. Berm development costs included in 2021 budget 
request, totaling $44M.
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Update: Insurance Advocacy

1. Letters have been sent to Premier Jason Kenney and 
Deputy Prime Minister Chrystia Freeland.

2. Premier responded and will support efforts to work with 
Insurance Bureau of Canada and other levels of 
government.

3. Letter sent to Lloyd’s of London requesting meeting to 
discuss insurance availability for residents.

4. Letter sent to Insurance Bureau of Canada requesting 
meeting, which took place on Dec. 9, 2020 with 
Administration.
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Update: LUB Flood Provisions

1. Applies across the flood hazard area.
2. Not proposed to be retro-active – would apply to new 

development only.
3. Will not come forward as part of the new LUB re-write 

as engagement with property owners must occur.   
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www.rmwb.ca 8

1. Establish categories based on flood impact and 
severity.

2. For each category, develop policy statements which 
can then be applied to each area or neighbourhood as 
decisions are made.

3. For each category and policy statement, develop a 
suite of Land Use Bylaw provisions.

4. Categories, policies, and provisions can be combined 
as necessary.

Approach to Flood Provisions
2.7.b
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Approach to Flood Provisions
2.7.b
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• There may be overlap between categories.

Categories of Flood Provisions

• A group of provisions can be developed based on the 
categories below:

1. Status 
Quo

2. Limit
Density

3. Limit 
Land Uses

4. Flood 
Mitigation

5. Natural 
Area

2.7.b
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• Status quo: no provisions for areas within the flood plain 
determined to be above the impacted area. 

• Limit Density: limiting number of people impacted by 
future flood by placing maximums on number of units or 
building size.

• Limit land use: limiting presence of sensitive uses like 
basement suites and storage of hazardous materials.

• Flood mitigation: require special structural elements and 
water-resistant materials.

• Natural area: leave un-protected undeveloped areas in a 
natural state or allow passive uses.

Category Descriptions 
2.7.b
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Alternative: Land Swap

1. Administration actively working with Province.
2. Province has made no commitments at this time.
3. Province currently controls 658 ha in Parsons Creek 

and 399 ha in Saline Creek.
4. Appropriately zoned land to accommodate mobile 

homes does not exist in Parsons Creek, making an 
LUB amendment necessary to support any land swap.

5. Costs cannot be estimated at this time.
6. Title would need to be cleared.

2.7.b
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Recommendation

1. Administration continue with building a structural 
mitigation solution, as previously directed.

2. Administration limit development below 250.9m and 
introduce enhanced flood provisions in the Land Use 
Bylaw for development above the 250.9m elevation.

2.7.b
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Rationale

1. Interest in a land swap was limited but may increase if 
buyouts are not offered.

2. Lack of certainty around timelines and costs was a 
barrier for residents to make an informed decision.

3. Without land available, offering a land swap would be 
speculative and may foster false expectations.  

4. Work on structural mitigation is proceeding and 
provides an equal level of protection to Taiga Nova, 
Downtown and Longboat Landing.

5. Offering land swaps would provide property owners 
with a solution not being offered to other communities 
where structural mitigation is being installed.    
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Questions

2.7.b
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2.7. Flood Mitigation & Community 

Resiliency – Waterways 
 
Written Submissions 
 
• Rod Hansen 
• Gee Young 
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To: Mayor and all Councillors, please pass this to all Council Members and please 
have my letter read at the Dec. 15th, 2020 Flood Mitigation Council Meeting.   

       I own 4 Commercial Lots in Waterways and our Commercial Building in Waterways burned down in 
the past Wildfire.    After the Wildfire there was an updated new designated Flood zone established by 
the Alberta Government and put into effect in Waterways.  Our property up until that time was not in 
any designated Flood zone.   So we never rebuild as it was basically next to impossible to get Flood 
Insurance when you are in a known designated Flood Zone, so why would anyone invest and rebuild.    
Then came the Flood last spring and as you are fully aware Council came up with a new resolution that 
was supposed to resolve the Flooding issues in Waterways by building a Barrier.  What really surprised 
me was that no one from the RMWB even contacted us or any of the other people in Waterway’s that 
were actually affected prior to making their presentation to Council.  I think that would have been the 
very first thing that should have happened.   I believe Council should have had the input from all the 
people who were really directly impacted and I would have thought that all Council members would 
have made such a request prior to making any type of decision in regards to what was the best approach 
for Waterways in the areas which were affected below the 250 meter level.   Since that Council meeting 
we have now talked to one person from RMWB about our concerns.   There are approx. 50 vacant Lots 
in Waterway’s right now which in my opinion will never be built on again.  Just spending all this money 
building the Barrier as Council suggested will not solve this issue as we still will be in a designated Flood 
zone with Limited Building restrictions below the 250 Meter Level.   With the designated Flood zone that 
will still be in effect after the Barrier is built and then only being allowed limited Building restrictions, 
this has made all these Vacant Lots pretty much worthless and they will not be built on in the future.  In 
my opinion the RMWB should purchase all these Vacant Lots at fair Market Value based on Lot values 
prior to the Flood.   In my opinion to buy the vacant lots would cost the RMWB about seven to eight 
Million Dollars.   Then the RMWB would own all the vacant Lots. Then the RMWB could at that point 
deal separately with the actual home owners that still live in Houses in Waterways that are in the Flood 
zone and then the RMWB could meet each of those people on a one on one basis and see what they 
may desire, some may want to stay and take on all the future risk upon themselves, that would be for 
each homeowner to decide.  I do not think that the Alberta Government in the future will keep helping 
out anyone in Waterways anymore, unless the RMWB intends on taking on the Liability and helping 
those homeowners out when this happens again in the future.  After the RMWB purchases the vacant 
lots and then meets with the existing home owners I feel in my opinion then the Waterway’s Flooding 
issue could be resolved without building any Barrier.   Also in the last Council meeting held re 
Waterways Flooding some people were very concerned that people will leave Waterways, well to those 
concerned people a lot of the people that were affected in Waterways have already left and they will 
not be coming back.  About 50 Lots are Vacant and even if they wished to come back they cannot get 
Flood Insurance so why would anyone ever build again in Waterways in the designated Flood zone?   
Waterways is very different than the other areas as it has all these vacant Lots that are going to remain 
Vacant and will just be an eye sore for years to come, at least the RMWB could do something benef icial 
to all Fort McMurray residents by utilizing these vacant Lots.  Thanks very much ---Rod Hansen 
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2.7. Flood Mitigation & Community 

Resiliency – Waterways 
 
Written Submissions (Intake 2) 
 
• Tracy Holland 
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Heather Fredeen

From:
Sent: Tuesday, December 15, 2020 12:11 PM
To: Legislative Assistants; Mike Allen; Krista Balsom; Keith McGrath; Phil Meagher; Verna Murphy; Jeff 

Peddle; Bruce Inglis; Claris Voyageur; Sheila Lalonde; Jane Stroud; Don Scott; Jamie Doyle; 
mathhew.hough@rmwb.ca

Subject: December 15, 2020 Special Meeting  Agenda 2.7 Flood Mitigation and Community Resiliency Update 
– Waterways

Dear Mayor, Council and Administration, 

Today is going to be a very difficult day for many.  I have been trying to formulate the words, but I cannot 
possibly get through what I would like to say in a short 5 minute span.  Instead here is 3 minutes of input.

Any shred of faith I had left in the RMWB was gone the minute the Engineering Department reported that 
the Clearwater River was flat and that the Hangingstone River would stop flood waters from crossing it. 

In hopes the latest information would restore some faith, I took the time to read it.  But after reading so 
much ridiculousness and to see the willingness of the RMBW continue to knowingly place people and 
property in harms way, hope was quickly dashed.  

Since reviewing the Agenda Packet for today's meeting, I have been cycling through an emotional roller-
coaster to where I now sit ... very thankful our family made the choices and decisions we made to lessen 
the impact but very sad for those who have suffered and continue to suffer due to what seems as an 
abuse of power and mismanagement of a region.  

Is Alberta Municipal Affairs the only entity that can step in to save those who have lost so much? 

It appears as though some influential administration and council have lost sight of what their 
responsibilities are and who they are responsible to protect. 

It appears there are a few personal agendas, outside influences and poor behaviours that are clouding 
good judgement and the ability for some to remain serving the public in a reasonable and responsible 
manner. 

Administration is not bringing forth what the taxpayer or the RMWB wants or needs.  Council needs to 
ensure Administration does better.  Council needs to do better.  The taxpayer has been demanding better 
for a very long time. 

Some on Council are not understanding nor willing to take the time to see what is being done that is 
destroying families and their neighborhoods, for the 3rd time ... destroyed by fire, flood and along the way
what appears as irresponsible decision-making by those who are responsible to build safe and viable 
neighborhoods.  It appears the focus of some on Council and Admin is not on public serving, the focus 
seems to be more on self-serving. 

Not one taxpayer asked for this costly and catastrophic exercise in futility to take place.  Not one taxpayer 
asked to have their property devalued to the point of no return. This is an Administration and Council 
created disaster that has destroyed and continues to destroy so many people and the biggest investment 
in their lives.  Without a formal plan for the very neighborhoods that are being destroyed, how can you 
possibly agree with the recommendations before you?   

In my opinion, the RMWB made a mess of the wildfire recovery and the downward spiral continues today. 

Section 17 (1) FOIP
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2

RMWB Administration and Council seem to have forgotten the people they need to listen to are those that 
have hired them, the tax-payer.  Those tax-payers who have suffered and continue to suffer deserve 
better. 

It feels as though this unsolicited disaster that seems to have been bestowed upon so many speaks 
volumes of the poor decisions that have plagued Fort McMurray Wood Buffalo for years.  Until we see a 
change in the staff and council that have lost sight, one can only continue to predict man-made disasters 
will continue to destroy what little is left and the tax-payer will be left hanging in the balance.  

How can you possibly attract people to a region when you can't look after the ones you have now?   

What has been happening is not fair, it is not right and it needs to stop.   

This whole situation is embarrassing and simply disgraceful. 

Severely disappointed, 

 

Tracy Holland 
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 COUNCIL REPORT 
   Meeting Date:  December 15, 2020 

 

 

Department:  Engineering  1 / 6 

Subject: Flood Mitigation and Community Resiliency Update - 
Draper 

APPROVALS: 
 

 

_______________________________ _______________________________ 

Director Chief Administrative Officer 

 

Recommended Motion: 

THAT Administration determine the feasibility of a grant program for lot-by-lot individual 
flood mitigation solutions for properties in Draper where the underside of the main floor 
joists are below 250.9m as the flood risk treatment for Draper and report back to 
Council; and 

THAT Administration limit development below 250.9m and introduce enhanced flood 
provisions in the Land Use Bylaw for development above 250.9m. 

Summary: 

On September 15, 2020, Council passed the following resolutions: 

· THAT Administration be directed to conduct one-on-one engagements with 

property owners in Draper under 250.9m to gather information including property 

elevation, relating to whether funding to raise properties to 250.9m elevation 

(main floor) or other forms of flood mitigation will be most amenable to property 

owners; and 

· THAT this information, including full costing of all available options, be brought 

forward to Council; and  

· THAT Administration provide progress updates to Council every 90 days; and 

· THAT Council advocate on behalf of Draper property owners to the Government 

of Alberta and the Insurance Bureau of Canada on the availability of overland 

flood insurance.  

The following report is provided as an update on these resolutions. 

Background:   
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COUNCIL REPORT – Flood Mitigation and Community Resiliency Update - Draper 

Department:  Engineering  2 / 6 

Public Engagement 

On October 7, 2020, a press release was issued inviting one-on-one engagement with 
all property owners in Draper at/below 250.9m. Property owners were asked to contact 
Pulse to confirm contact information, and staff contacted owners by phone or email to 
complete a one-on-one, depending on contact information provided. 

From October 8 to 23, 2020, staff visited homes of all properties that had not already 
responded. If no one was at a home, staff left a door-hanger with instructions on how to 
engage. On November 10, 2020, a letter was sent via registered mail to remaining 
property owners that had not yet been engaged, inviting them to get in touch for a one-
on-one conversation. 

A series of questions, tailored to each neighbourhood and based on Council’s 
resolutions of September 15, 2020, were designed to frame the conversation. In Draper, 
property owners were asked: 

· Would funding to raise your property to 250.9m elevation be most amenable to 
you? 

o If no: What other form of flood mitigation would be most amendable to 
you? Options provided were buyout, land swap, or structural mitigation. 

There are 46 properties at/below 250.9m in Draper. We have connected with owners of 
31 of these properties.  Thirteen (13) indicated funding to raise their property would not 
be most amendable; 7 indicated that funding to raise their property would be most 
amenable; and, 11 did not provide a response to the question. 

Nine (9) residents responded to the follow-up question: What other form of mitigation 
would be amenable?  Of those, 4 indicated buyout and 5 indicated structural mitigation. 

Comments provided by Draper property owners during one-on-one engagements are 
included in the attached Appendix. 

Land Use Bylaw Provisions 

Administration is developing an enhanced set of Land Use Bylaw provisions for 
development in the flood hazard area.  These new provisions may only apply to certain 
parts of the flood hazard area depending on what kind of development is expected to 
take place.  These provisions are still in draft form and will focus on different ways to 
influence development whereby more than one provision may be applied to a given part 
of the flood hazard area.  The categories are as follows: 

A) Status Quo: Additional provisions are not likely to be proposed for areas that are 
within the flood plain but that are deemed to be above the impacted area. 

B) Limiting Density: This is intended to address the social implications of a flood by 
limiting the number of people who may be impacted by a future flood.  This may include 
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new maximums on the number of dwelling units allowed on a property, or upper limits 
on the total size of a building (commonly measured through "gross floor area"). 

C) Limiting Land Use: Provisions may be proposed which limit the presence of sensitive 
uses such as basement suites and storage of hazardous materials in commercial and/or 
industrial properties. 

D) Flood Mitigation: Provisions proposed in this category would capture structural 
elements and employing materials that are resistant to flooding.  There is an opportunity 
for this to be extended beyond the Land Use Bylaw to providing policy guidance to 
owners (i.e. recommending installation of spray insulation and water-resistant wiring). 

E) Natural Area: For areas that are not protected by structural flood mitigation, these 
may benefit from having passive uses or be left in a natural state.  This is envisioned to 
include areas on the side of the berm that are susceptible to flooding.   

The new Land Use Bylaw provisions are not expected to be retro-active and should 
apply to new development only.  As these provisions are an important aspect of the 
Bylaw, they will be brought forward separately from the re-write that is currently 
underway.  This will ensure that there is an opportunity for the community to provide 
feedback on this important work. 

Insurance Advocacy 

On October 16, 2020, letters were sent to both Premier Jason Kenney and Deputy 
Prime Minister and Minister of Finance, Hon. Chrystia Freeland (in her capacity as 
Minister of Finance).  Correspondence was sent to Lloyd’s of London on December 7, 
2020. On October 28, 2020, the Premier responded, acknowledging that although 
greater flood insurance coverage is available now than a few years ago, his government 
is aware that “flood coverage may remain unaffordable or unavailable to those in high-
risk areas who may need coverage the most.” He also expressed continued 
commitment to work with the Insurance Bureau of Canada (IBC), other provinces, as 
well as other orders of government on flood issues, including the insurance needs of 
citizens. 

On October 16, 2020, a letter was also sent to the IBC, expressing interest in 
collaborating to find flood insurance solutions for the region, and inviting a formal 
meeting to members of the association to provide a better understanding of local risk 
mitigation measures.  Consequently, a meeting was scheduled for December 9, 2020, 
attended by the Deputy Chief Administrative Officer and Director of Emergency 
Management. 

Alternatives: 

Community-level structural flood mitigation is not considered technically feasible or cost-
effective for Draper. Instead, several lot-specific options could be considered as noted 
below. The associated financial implications of these alternatives are identified in the 
following section. 
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Buyout  

On July 15, 2020, Administration presented a buyout of Draper as a possible option for 
increasing community resiliency, owing to the impracticality of providing structural flood 
mitigation. Geotechnical issues on the hillside were also a concern expressed by 
residents. 

Land Swap  

Administration is actively working with the Province to acquire land that could be 
suitable for the purposes of a land swap. At this time the Province has not confirmed 
whether land will be provided, how much may be transferred, or what the timeline might 
be. Land in the communities of Parsons Creek and Saline Creek has been the focus of 
this conversation, as the Province controls approximately 658 hectares and 399 
hectares respectively in each. 

Raise Main Floor Elevation 

This option was tabled by Council on September 15, 2020, and involves raising 
residential structures by cranes, jacking or other means. It would require utilities to be 
raised as well. While raising structures may reduce the amount of damage to the 
structure itself, it does not create a safe means of egress, so the need to evacuate 
during a flood would remain. 

Grade Elevation Reports and Grading 

For properties that are situated partially above 250.9m, or close to 250.9m, site grading 
may be a viable option for flood mitigation. This approach requires further evaluation on 
a lot-by-lot basis, along with evaluation of relocating foundation drains, etc. While 
grading may reduce the amount of damage incurred to the structure itself, it does not 
create a safe means of egress, so the need to evacuate during a flood would remain. 

Temporary Mitigation 

Inflatable dams or aggregate-filled bags are a potential option for temporary mitigation 
on individual private properties. These methods could be deployed and removed by 
residents themselves, with minimal assistance, to a height of 1.07m. Beyond this height, 
most products require larger equipment and labour to deploy. The use of these systems 
may reduce the amount of damage incurred on private property, but it does not create a 
safe means of egress, so the need to evacuate during a flood would remain. 

Budget/Financial Implications: 

Buyout 

Buyout costs were determined based on 2020 assessed values. The cost to acquire all 
98 private properties is $60.3 million, while the cost of acquiring the 64 properties below 
250m is approximately $40 million.   
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Land swap  

The cost of land swaps cannot be estimated at this time. 

Raise Main Floor Elevation 

Due to the variety of structures in Draper, feasibility and potential costs vary significantly 
and would have to be determined on a lot-by-lot basis. Initial enquiries to contractors 
suggest a base cost of $75,000 to $100,000 per structure. 

Grade Elevation Reports and Grading 

Grade elevation reports would be specific to each property. The cost to alter the grade 
would vary based on the individual property, the need to replace or relocate fences, 
utilities, foundation drains, etc. 

Temporary Mitigation 

Preliminary cost estimates to supply Draper residents with temporary flood mitigation 
barriers that reach a height of 1.07m range from $20,000 to $80,000 (for the average-
sized home in Draper). The products included in this estimate are considered suitable 
for deployment by a homeowner.  

Temporary mitigation higher than 1.07m would require different product models, 
equipment to install, labour, and cost more. 

Rationale for Recommendation:   

Draper properties vary in elevation, lot size, structure size and type. As such, it is 
difficult to recommend one approach for all of Draper. Administration has engaged 
owners of 31 properties and continues to engage with property owners in Draper; 
however, there has been limited interest in funding to raise properties. 

A berm surrounding all of Draper is not viable for a number of reasons. The Municipality 
would need to acquire privately owned land to develop a berm for the area; it would be 
cost-prohibitive from a cost-benefit perspective; and, time-consuming (it would take 
years to acquire neighbouring parcels of land). Additionally, while technical analysis has 
confirmed that building berms in Downtown and Waterways would not impact flood 
elevations in Draper, it is currently unknown what impact structural mitigation in Draper 
itself may have on flood elevations in Draper. The Municipality has engaged a specialist 
consultant to provide a technical opinion. 

As with Waterways and Ptarmigan Court, the primary challenge of using land swaps as 
a risk treatment option is that there is no land available. Considering land swaps as a 
risk treatment for Draper is further complicated by lot sizes. It is unlikely the Municipality 
will have at its disposal land with comparably sized lots in a location with similar 
characteristics, consequently eliminating land swaps as a desirable option for residents. 
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Some Draper property owners indicated an interest in being bought out at the 2020 
assessed values. Following the September 15, 2020, Council meeting, Administration 
has continued to seek support from the Federal and Provincial Governments to support 
funding for a possible buyout but have not been successful in securing funding for this 
option. A voluntary buyout of all of Draper without external funding support would have 
a significant impact on the Municipality’s budget and subsequently the ratepayers of the 
region. 

Based on discussion and decisions made at the September 15, 2020, Council meeting, 
Administration is not recommending buyouts in Draper. 

Having eliminated all other risk treatment alternatives, Administration developed a 
recommendation that provides a path forward to improve resiliency for the diverse range 
of structures and properties in Draper. It is recommended that Council direct 
Administration to explore the feasibility of a grant program for lot-by-lot flood mitigation 
for properties in Draper where the underside of the main floor joists is below 250.9m, 
and report back to Council. This would not eliminate the need to evacuate in the event 
of a flood. 

 
Strategic Priorities: 
 
Responsible Government 
 
Attachments: 

Flood Mitigation and Community Resiliency - Draper Presentation 

Draper - Community Conversation Engagement Update September 28 - December 
7 2020 
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Council Direction

On September 15, 2020, Council directed Administration to:

• Conduct one-on-one engagements with property owners in Draper under 

250.9 M to gather information including property elevation, relating to 

whether funding to raise properties to 250.9 m elevation (main floor) or 

other forms of flood mitigation will be most amenable to property owners; 

and that this information, including full costing of all available options, be 

brought forward to Council;

• provide progress updates to Council every 90 days; and

• advocate on behalf of Draper property owners to the Government of 

Alberta and the Insurance Bureau of Canada on the availability of overland 

flood insurance.

2
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Public Engagement Update 

• Residents were engaged via multiple means, including online and 

virtual, by phone, registered mail, and in-person

• Connected with owners of 31 out of 46 properties

• 7 indicated that funding to raise property would be most 

amenable

• Only 9 people responded to the follow-up question,  what other 

form of mitigation would be amenable:

• 4 indicated buyout

• 5 indicated structural mitigation

3
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Insurance Advocacy Update

• Letters sent to 

• Premier Kenney

• Deputy Prime Minister and Minister of Finance, Hon. 

Chrystia Freeland (in her capacity as Minister of Finance)

• Lloyd’s of London

• Insurance Bureau of Canada (IBC)

• Received response from Premier Kenney

• Met with Insurance Bureau of Canada 

4
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Land Use Bylaw (LUB) Provisions Update

• Applies across the flood hazard area, not just Draper

• Not proposed to be retroactive, would apply to new 

development only

• Will not come forward as part of the new LUB re-write asd

engagement with property owners must occur

5
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Approach to Flood Provisions

• Establish categories based on flood impact and severity.

• For each category, develop policy statements which can then 

be applied to each area or neighbourhood as decisions are 

made.

• For each category and policy statement, develop a suite of 

Land Use Bylaw provisions.

• Categories, policies, and provisions can be combined as 

necessary

6

2.8.a

Packet Pg. 323

A
tt

ac
h

m
en

t:
 F

lo
o

d
 M

it
ig

at
io

n
 a

n
d

 C
o

m
m

u
n

it
y 

R
es

ili
en

cy
 -

 D
ra

p
er

 P
re

se
n

ta
ti

o
n

  (
F

lo
o

d
 M

it
ig

at
io

n
 a

n
d



www.rmwb.ca

Approach to Flood Provisions

7

2.8.a

Packet Pg. 324

A
tt

ac
h

m
en

t:
 F

lo
o

d
 M

it
ig

at
io

n
 a

n
d

 C
o

m
m

u
n

it
y 

R
es

ili
en

cy
 -

 D
ra

p
er

 P
re

se
n

ta
ti

o
n

  (
F

lo
o

d
 M

it
ig

at
io

n
 a

n
d



www.rmwb.ca

Approach to Flood Provisions

• A group of provisions can be developed based on the 

categories below:

• There may be overlap between categories.

8

1. Status 
Quo

2. Limit 
Density

3. Limit 
Land Uses

4. Flood 
Mitigation

5. Natural 
Area
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Category Descriptions

• Status quo: no provisions for areas within the flood plain 

determined to be above the impacted area. 

• Limit Density: limiting number of people impacted by future 

flood by placing maximums on number of units or building size.

• Limit land use: limiting presence of sensitive uses like basement 

suites and storage of hazardous materials.

• Flood mitigation: require special structural elements and water-

resistant materials.

• Natural area: leave un-protected undeveloped areas in a 

natural state or allow passive uses.

9
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Temporary Flood Mitigation Update

Administration is investigating temporary mitigation options:

• Inflatable dams or bulk-sized aggregate-filled bags could be 

placed by residents themselves, up to a height of 1.07 m

• Depending on structure footprint, this could cost between 

$20,000 and $80,000 for material supply only

• Providing protection above 1.07 m would involve different 

products, require larger equipment and more labour

• Residents would likely still have to evacuate in event of a flood

10
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Mitigation Options

1. Buyout

2. Land swap

3. Raise main floor elevation

4. Provide elevation report and grade

5. Temporary mitigation

11
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Option 1: Buyout

• A possible option for increasing community resiliency, owing to 

the impracticality of providing structural flood mitigation

• Geotechnical issues on the hillside a point of concern for 

residents

12
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Option 2: Land Swap

• Working with the Province to acquire land

• At this time no commitments with respect to:

• whether land may be provided

• how much may be transferred

• what the approximate timeline might be

• Land in the communities of Parsons Creek and Saline Creek 

has been the primary focus of conversation

13
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Option 3: Raise Main Floor Elevation 

• Involves raising residential structures by cranes, jacking or 

other means

• Utilities would have to be raised as well

• Does not necessarily eliminate the need to evacuate during a 

flood

14
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Option 4: Provide Elevation Report and Grade

• For properties that are at least partially above 250.9 m, or close 

to 250.9 m, site grading may be a viable option 

• Would be evaluated on a lot-by-lot basis

• Does not necessarily eliminate the need to evacuate during a 

flood

15
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Option 5: Temporary Mitigation

• Inflatable dams or aggregate-filled bags could potentially be 

used for temporary mitigation for individual properties

• Not recommended as a substitute for permanent mitigation 

or residual risk reduction

• Does not necessarily eliminate the need to evacuate during a 

flood

16
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Administrative Recommendation

• Explore the feasibility of a grant program for lot-by-lot individual 

flood mitigation solutions for properties in Draper at and below 

250.9 m. 

17
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Questions

18
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FLOOD RISK: A COMMUNITY CONVERSATION Public Engagement Update 
for the period: September 22 – December 7, 2020 
    1 

Engagement Results to Date 
Draper 
There are 46 properties at/below 250.9m in Draper. We have connected with owners of 31 of 
these properties. 20 responses were provided: 

• 7 indicated that funding to raise property would be most amenable 
• 13 indicated that funding to raise property would not be most amenable 
• 11 did not respond 
• Only 9 people responded to the follow-up question: what other form of mitigation would 

be amenable. Of those, 4 indicated buyout, and 5 indicated structural mitigation. 

Participant Comments:  

• RMWB nor province has let me know if this is the case or not. Worried about upstream 
level. If my basement is renovated (waterproof or water-resistant materials, including 
mechanical room), this could be a solution. I do have flood insurance. I don't have 
confidence that I'm going to be helped. I have a fully developed basement and $50K 
mechanical room. I feel that I'm being left hung out to dry along with other Draper 
residents - especially if the berm downtown dams off at the Athabasca, then water will 
rise and back up into Draper (from Clearwater).  

• On the 250.9m (half property is below). Open to a buyout. 
• Flooded really badly. 6 ft under water. We had insurance and still do. Everybody would 

be upside down if they paid market value right now. Due to Council/Admin mishandling 
of this, the property values plummeted. Admin said it was unlivable down here, due to 
flooding risks. Then they didn't buy us out. I have 6 acres. Nothing in the municipality 
compares. Before they came out with these options (buy outs or land swaps) there 
should have been talks with the province. There is no money and no land. That is 
embarrassing. We need to sit down with a subject matter expert to come to our home 
and figure out what's feasible. Every house property is different. I need to know what 
RMWB can afford and undertake, realistically. I can't answer the question because I don't 
know anything. Draper is like the ignored, neglected stepchild of the city. We feel that 
the message was: we are going to berm everything but Draper. So, if the water rises, it's 
going through Draper. Draper has been chosen to flood in order to save other 
neighbourhoods. Draper is the sacrificial lamb.  

• There is a stigma that's now in place for Draper. This was a million dollar plus property 
and now we're having to contend with the perceived value of the home/investment. It's 
going to be impossible to sell now. My daughter and wife are now terrified to go back 
there. First the fire, then the flood. I saw where the water went. 250.9m elevation 
wouldn't be an adequate height. Where did this 250.9m number come from? If the berm 
is built, the water is going to end up upstream to Clearwater River toward Draper. The 
other communities will be protected but Draper will not be.  Even at 250.9m, Draper will 
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not be protected. If we are in the same situation again - with one way in, there is the 
issue of evacuation too. If there are any landslides or floods in the middle of the road, we 
have no option to get out. The cost to raise properties - as mentioned in the Council 
meeting - between $75K and $100K is not at all realistic (factoring all components; 
coming from a construction background). There are many other elements that must be 
considered. It would easily cost 3-5 times this amount. We built our neighbour’s house 
after the fire. Infill alone was over $600K (and this property was already at 248m). A 
buyout is most fair to everybody. We have 11 acres of riverfront property here. Can this 
be replicated in Eagle Ridge? The assessed value (2020), I'm okay with.  

• I'm disappointed in the delivery of promised utilities. I have concerns over property value. 
I am worried about slope stability and I have slope movement on my property right now.  

• Berm the whole area. Berming the whole downtown and not Draper is ridiculous. It's 
setting us up. I want an actual one on one - face to face appointment with someone from 
RMWB. Someone from Planning & Development. We are facing major issues with 
drainage, ditching (we've had water in our ditches all summer long and nobody has 
addressed the issue. Water is not being drained properly). Nobody is going to want to 
buy our house now. I want a buyout. 

• Aesthetically this would be horrible. We should have followed provincial guidelines in the 
first place. If there was a dyke around the house how would run-off water from the top of 
the dyke even get off the property? These are very large homes. 5,000 ft. I would need 6 
of the tiger dams and they are $30K each (for just one home). I own 2 properties. I 
believe this option is unfeasible and unrealistic. I would have accepted my tax assessment 
for a buyout. I feel that Draper is set up to fail. The one-in-200-year level would still 
completely flood my property. The roads are not high enough. Only because of the road 
construction occurring at the time were we able to get out of the flood. If it happened 
again, we would be trapped. The road infrastructure isn't even adequate. If there is 
another emergency we'd be relying on boats. We are continuing to throw money into a 
bad area. I can see the writing on the wall. I feel the city is holding our heads under 
water.  

• The motion passed was my best-case scenario. I do not want a buyout and I do not want 
additional amendments to LUB. Funding to raise all of my property to 250.9m is the best 
route forward for myself. All of my property includes driveways/roadways, general area, 
structure (house). My primary concern is that my house is going to be end up with a 
moat or a mountain. I feel this is the safest way and creating a ring dyke.  

• I'm above the 250.9m but I'm currently on a landslide (the slope is sliding). This is my 
biggest concern right now.   

• We sunk $30K to build up two lots to the 250M elevation already. RMWB has been 
draining water onto our property for at least 7 years. We have a lake on our property. It 
would be the right thing for the city to do (buy us out). There is no draining into the river 
at this point. It's all being drained onto private property. Some neighbours have 4 sump 
pumps running all the time to get water out of their basement. Draper has been vilified in 
the community.  
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• I would like to remain in Draper. I would like RMWB to finish paving the road and getting 
the RWSS complete (and natural gas/ATCO). I already put in a $5K down payment to 
ATCO. If RMWB delays any longer, I will likely lose that deposit.  

• Although I live close to the river, I have a creek that runs through my yard. I don't feel 
that at any point that we were in a lot of danger of flooding. We have been out in Draper 
for four generations. We have never seen a flood that high. I believe RMWB elevation 
measurements are wrong. Elevation markers used by city are incorrect. A family member 
had his land surveyed and his property goes right up to the road, which is up to the 
250m. We are 100% against any buyout. We will be staying in Draper. We have flooded 
many times and we always get out. I believe the excuse of one-way exit in case of 
emergency is a poor excuse for a buyout. Other communities in RMWB are also only one-
way in/out (Saprae Creek, Fort Chipewyan, downtown). We agree the slope should not 
be part of the flood mitigation conversation. I've spoken to others below 250. We find 
people below 250, in general, want to stay. Poor life choices by other people, should not 
reflect on my situation. As far as sewer/water is concerned, we are not interested in 
water/sewer. Not interested in RWSS program. It's a waste of money to build the system 
that is probably not going to work anyway. Please look at every property individually. We 
are pleased with Council's direction regarding the motion of looking at every property 
individually.  

• I am prepared to have someone come to my house to show them the impact of the 
flooding. The best opportunity for me - and others - would be to have the house lifted, 
rather than berming or buying houses out. We have raised our home all on our own. If 
we had professional help, it would have gone much quicker. Regular homes (not just 
modulars) can be lifted, contrary to popular belief. This is the most cost-effective option. 
I want to stay in Draper. I want as many of my neighbours to stay, too. Otherwise, it's not 
a community anymore. I am of an "all for one and one for all" mindset.  

• Has a brand-new home unable to live in. Very frustrated and financially strained due to 
this property. Hillside pushing up on house due to construction above. Lived here for 40+. 
Will not answer questionnaire until some speaks to him in person. 

• Main concern is the hillside stability. 
• We’d like to stay on our property. 
• I want to be left alone. I don’t want to deal with paperwork or surveying. I’ve paid over 

$30k for surveying. I want nothing to do with RMWB. I just want permission to build my 
trailer on the property. 

• Drenching would help. Still waiting on contractors. Empty promises. Longtime family 
home (40+ years) 58 acres. 

• Requires a face to face, at the property, to explain the elevation to 250.9m elevation 
would be facilitated. Also dealing with the slope instability. 

• Hill stability concerns. Lost 20' from the back yard for the hill coming down. He said he 
was close to the 250.9m elevation but didn't know for sure. 

• Does anyone realize the work and expense required to raise a property? I listened to 
Council. A lot of Councillors seemed to have disregard for Waterways and Draper Road. 
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By doing what they did, they lowered the property value down here. It's going to be very 
difficult to sell my property. There seems to be a stigma about Draper Road. 

• I'm open to either/or option (whether buyout or staying). If a buyout, there will be a 
compensation package put together by my lawyer based on what I think is fair. If we are 
staying, Draper Road needs to be brought to the 1:200-year level, plus freeboard (which 
has been done in other wards). Is the water/sewer going to be completed for Draper? If 
RMWB does buyouts, does that change the amounts we've been told for our hookup 
fees? I'm disappointed, also, because natural gas was supposed to be hooked up for 
winter. Because of the RMWB's emergency road to the airport (a future plan that we 
don't even have confirmation is happening), there's an interference and ATCO is 
reluctant to deliver service. This proposed road does not provide a secondary point of 
egress for emergency, as intended for Draper or Saprae Creek. We would like to see 
RMWB (whomever is in charge of working with Canada Post), actually give us a physical 
address. I can't order anything. Most retailers will not ship to post offices. I'd like a super 
box/mailbox at the end of the road. RMWB has to release the land so Canada Post can 
accommodate this. I would like Council to explain Draper's emergency egress in case of 
flooding this next spring. When they put the dam across Draper Road, we will not have 
any sort of egress. How can I even get in/out of town if there's a dam across the road? 
We've already lost our home in Draper because of slope stability. There seems to be a lot 
of lip service and not a lot of action.  

• My question is - what happens when the berm is done? I am disappointed that Draper 
now has a terrible reputation, real estate-wise. They should not have announced buyouts 
before it was confirmed. 

• Requests an in-person reassessment of the elevation while owner is home. Need more 
based information based on individual property before any preferences can be discussed. 

• This resident is above the 250.9m level but would not be interested in a buyout.  
• Due to the unique size and existing structures on property it is cost prohibitive to protect 

the property with mechanical berms and/or raise rough grade elevation and or floor 
elevation to 250.9m. As per our one-on-one engagement held on Friday Oct 2nd, it was 
decided by the Church board in communication with RMWB Administration that a Land 
Swap for 128 Garden Lane would be mutually amenable. TOP Church has been striving to 
rebuild since 2016 +/- 4 years and has subsequently been through development 
challenges post wildfire and now post flood. We are encouraging RMWB Administration 
to gather information expeditiously to make 2021 construction season available to 
landowners to action individual property solutions. The church and Corcoda have 
continued to remain in communication and connected with RMWB Planning & 
Development in an effort to move forward with their rebuild. On behalf of our client 
Corcoda is available at any time to provide and answer any questions that would aid 
Administration with their presentation(s) to council.  

• Resident was quite upset that the registered letter he received in the mail was our first 
time communicating with him since the flood.  During our phone call, I was able to ask 
and receive his answer to the engagement question.  He’s already begun raising his 
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FLOOD RISK: A COMMUNITY CONVERSATION Public Engagement Update 
for the period: September 22 – December 7, 2020 
    5 

trailer/property to 251 M.  His preferred option was for funding to raise his property.  He 
was not interested in “other forms of flood mitigation”, but he did say he’d take a buyout 
if offered one.  

• A reasonable buyout based on market value might be easier and less expensive for the 
RMWB then raising property.  We have 30 acres, so the cost of raising that land would be 
considerable.   
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2.8 Flood Mitigation & Community 

Resiliency - Draper 
 
Written Submission 
 
• Brandon Howse 
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From:
To: Legislative Assistants
Subject: December 15 meeting
Date: Monday, December 14, 2020 7:37:02 AM

Hello Council,

I am writing to you once again about Draper and how you are so apathetic towards us
residents. 

You people talk about Draper as if our issues are self-inflicted which we all know they are
not. 

So here is an option not yet talked about. Why can't the municipality take an insurance policy
out for Draper properties against flooding and cover that cost for us? You can spend millions
on the rest of the city for flood mitigation or any other service without hesitation. Why not
help Draper a little more?

Or since it looks like Draper is not getting water, sewer, natural gas connections or any sort of
flood mitigation stop collecting my $3100 in property tax at let me use that money to subsidize
my increased heating and insurance bills. The only service provided to Draper is a plowed
road during winter. I pay for my water, sewer and garbage collection on a separate bill like the
rest of the city. 

Regards,

Brandon Howse

Section 17 (1) FOIP
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2.8 Flood Mitigation & Community 

Resiliency - Draper 
 
Written Submission (Intake 2) 
 
• Brad Friesen 
• Sandy Bautz (Paragon Properties Inc.) 
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better than living with fear of the next flood and what help may or 
may not come from the province. Should you look at help for us to 
build up our home you'd belooking at likely $1,400,000.00. Keep in 
mind when our home was constructed in 2002 the previous owners 
followed all height requirements to build the house at. All we as home 
owers can do is what is expected of us otherwise how can we rely on 
our elected officials and unfortunately when new people become 
elected they must stand beside what their earlier predecssors 
decisions were. All this said I hope in respect of this that you will 
make the right decsion and at least give those of us affected by the 
flood the options for voluntary buyouts. Thanks

I am speaking on behalf of myself/wife at 116 Garden Lane we are 
hoping for options for buyouts similar to Ptarmigan Court as buyouts 
based on assessed values of 2020 although we'll incur loses we are

Submitted by Brad Friesen 2.b
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Written submission 
RMWB Special Council Meeting – Tuesday, December 15th, 2020 at 1 pm
MST
Submission to Council by:
Paragon Properties (Draper Road) Inc., as the owner of 115 acres of
located on Draper Road in the RMWB and legally described as:
MERIDIAN 4 RANGE 8 TOWNSHIP 88
SECTION 33
ALL THAT PORTION OF THE SOUTH WEST QUARTER
Background

The 250.0 M contour line and requirements thereof, i.e. drainage
easement and restricted development area, were considered in the
owner’s development plans for 30 country residential lots. The proximity
to the Clearwater River and surrounding forested areas were considered
natural amenities for the enjoyment of residents.

The 2015 Draper ASP and 2016 RMWB Capital Budget encouraged such
development and indicated capital budget funding for planned
improvements, such as extension of Draper Road, servicing, and
emergency services.

In the 2016 RMWB Capital Budget, nearly $100 million dollars was
requested for flood mitigation design and construction through to 2019.

The Great Flood 

The Flood of 2020 was unprecedented and Natural Resources Canada
Flood Extent Map for Draper indicates overland flooding over the 115
acres.

The majority of landownership in the Draper ASP is held by the Province of
Alberta and the RMWB. These lands are apparently undeveloped and, as
such, there appears to be little urgency for buyout of the minority private
landowners.

Buyout Rationale

Mr. Meacher’s December 4th, 2020 email in response to my request for
update to the proposed buyout, indicated that the RMWB has no need for
a single residential lot. 
Our request is not for a single lot but for a parcel of 115 acres and
probably is best utilized as a nature preserve or park similar to Sitskaw

Submitted by:  Sandy Bautz, 
Paragon Capital Corp. Inc. 
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(Horse Pasture) Regional Park.

The property has no development potential. 
There is no access to the property. Draper Road, the only access road,
was washed out to the east at Waterways and there is no west connector
to Saprae Creek.
RMWB advises that no flood mitigation is planned for Draper.
Public consultations in Jul through October indicated that buyouts are
preferred.
65% of the private properties are located below the 250.0 M contour. 
RMWB 2021 budget of $44,000,000 for temporary flood protection for the
Lower Townsite and Waterways provides for a clay berm and other
temporary measures. Both of which may exacerbate the Clearwater River
flooding in Draper.

Enclosures:
2020 Property Assessment Notice
Contour map of the 115 acres

Upload any related documents
1. 2020 Property Assessment Notice.pdf [115.1 KB]

Acknowledgment 
I have read and understand that my name and comments will be made
publicly available in the Council agenda. My contact information will NOT
be included in the public record.
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https://forms.rmwb.ca/_Document/Download/5f303b76-784a-4dad-8f5e-ac91012f0106/2020+Property+Assessment+Notice.pdf
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 COUNCIL REPORT 
   Meeting Date:  December 15, 2020 

 

 

Department:  Planning & Development  1 / 6 

Subject: Flood Mitigation and Community Resiliency Update - 
Ptarmigan Court 

APPROVALS: 
 

 

_______________________________ _______________________________ 

Director Chief Administrative Officer 

 

Recommended Motion: 

THAT Council direct Administration to proceed with offering a voluntary buyout until May 
31, 2021 to all property owners in Ptarmigan Court at the 2020 assessed value. 

Summary: 

On September 15, 2020, Council passed the following resolutions: 

THAT Administration be directed to conduct one-on-one engagements with the 

residents in Ptarmigan Court to assess which option will work for each individual 

resident to determine whether buy outs, funding to raise properties to 250m elevation 

(main floor elevation) or land swaps will work best for the majority of residents in that 

particular community; and 

THAT a further Council report be brought back for consideration once this has been 

completed with accurate financial costing included; and 

THAT Administration provide updates to Council every 90 days including updates on 

discussions with the Province of Alberta specific to funding and land swaps related to 

this matter.  

The following report and presentation are provided as an update on these resolutions.  

Background:   

Update on Public Engagement 

On October 7, 2020, a press release was issued inviting one-on-one engagement with 
all property owners in Ptarmigan Court. Property owners were asked to contact Pulse to 
confirm contact information, and staff connected one-on-one by phone or email, 
depending on contact information provided. 
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From October 8 - 23, 2020, staff visited homes of all properties that had not already 
responded. If no one was at a home, staff left a door-hanger with instructions on how to 
engage. 

On November 10, 2020, a letter was sent via registered mail to remaining property 
owners that have not yet been engaged, inviting them to get in touch for a one-on-one 
conversation. 

A series of questions, tailored to each neighbourhood and based on Council’s 
resolutions of September 15, were designed to frame the conversation. 

In Ptarmigan Court, property owners were asked: 

· What is your preferred option: a buyout, funding to raise property to 250.9m 
elevation or a land swap? 

o If land swap: What neighbourhood in town/community in the region would 
they be interested in? 

· What is your second option? 

· What is your third option? 

There are 69 properties in Ptarmigan Court, 20 of which are vacant lots. We have 
spoken with owners of 52 properties. Of those that provided a response, the following 
are the most preferred options: 31 prefer buyout, 8 prefer funding to raise property, 4 
prefer land swap (preferred areas identified are Parsons Creek, Anzac, Beacon Hill, 
Prairie Creek). 

26 respondents indicated a second option: 8 for buyout, 6 for funding to raise property, 
and 12 for land swap.  

14 respondents indicated a third option: 2 for buyout, 7 for funding to raise property, and 
5 for land swap. 

Additional comments offered by property owners are included in the attached Appendix. 

Update on Buyout 

On July 15, 2020, Administration presented a full buyout of Ptarmigan Court as a 
possible option for increasing community resiliency, owing to the impracticality of 
providing structural flood mitigation.  At least one of the permanent flood mitigation 
options would also require the acquisition of several properties.  Administration 
determined the buyout costs based on 2020 assessed values and presented a total 
expected cost of $14 million to acquire all 69 privately owned properties.   

Update on Land Use Bylaw Provisions 

2.9
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Administration is developing a set of enhanced Land Use Bylaw provisions for 
development in the flood hazard area.  These new provisions may only apply to certain 
parts of the flood hazard area, depending on what kind of development is expected to 
take place.  These provisions are still in draft form and will focus on different ways to 
influence development whereby more than one may be applied to a given part of the 
flood hazard area.  These categories are as follows: 

A) Status quo: additional provisions are not likely to be proposed for areas that are 
within the flood plain but that are determined to be above the impacted area. 

B) Limiting density: this is intended to address the social implications of a flood by 
limiting the number of people who may be impacted by a future flood.  This may include 
new maximums on the number of dwelling units allowed on a property, or upper limits 
on the total size of a building (commonly measured through "gross floor area"). 

C) Limiting land use: provisions may be proposed which limit the presence of sensitive 
uses such as basement suites in residential properties and storage of hazardous 
materials in commercial and/or industrial properties. 

D) Flood mitigation: provisions proposed in this category would capture structural 
elements and employing materials that are resistant to flooding.  There is an opportunity 
for this to extend beyond the Land Use Bylaw to providing policy guidance to owners 
(i.e. recommending installation of spray insulation and water-resistant wiring). 

E) Natural area: for areas that are not protected by structural mitigation, they may 
benefit from having passive uses or be left in a natural state.  This is envisioned to 
include areas on the other side of the berm that are susceptible to flooding. 

The new Land Use Bylaw provisions are not expected to be retro-active and should 
apply to new development only.  As these provisions are an important aspect of the 
Land Use Bylaw, they will be brought forward separately from the re-write that is 
currently underway.  This will ensure that there is an opportunity for the community to 
provide feedback on this important work.   

Alternatives: 

Raising main floor heights 

In response to Council's direction to raise main floor heights to the 250m elevation, 
Administration hired a surveyor to evaluate the heights of manufactured homes in 
Ptarmigan Court.  Following the survey work, a contractor specializing in the placement 
of manufactured homes was hired to determine the process and costs associated with 
raising homes.  Out of the 69 private properties, there are 49 homes of which 16 have a 
main floor at or above 250m.  This leaves 33 structures that would need to be raised, 
ranging from 35 cm to over 1.3m. 

It should be noted that there are also concerns around raising older structures which 
may result in unintended damage to the home.  After the wildfire there were 16 
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structures that were not replaced that remain today, and some of them will require a 
detailed individual lot assessment. It should also be noted that raising trailers would not 
eliminate the need to evacuate during a flood, nor would accessory structures (sheds, 
etc.) be raised. Attached decks and patios would also need to be re-constructed, and 
utilities would need to be raised. 

Land Swap  

Administration is actively working with the Province to acquire land that could be 
suitable for the purposes of a land swap.  At this time, the Province has made no 
commitments with respect to whether land may be provided, how much may be 
transferred, or what the approximate timeline might be.  Land in the communities of 
Parsons Creek and Saline Creek has been the primary focus of conversation, as the 
Province controls approximately 658 ha and 399 ha respectively in each.   

It is important to note that neither Saline Creek nor Parsons Creek have land that is 
appropriately zoned to accommodate manufactured homes if they were to be relocated 
from Ptarmigan Court.  Therefore, amendments to the Land Use Bylaw would be 
required to accommodate these homes.    

Permanent or Temporary Mitigation 

As Ptarmigan Court is severely space constrained, the only permanent mitigation option 
that would permit all lots to remain as-is would be a concrete floodwall, and given the 
truss system required to resist ice forces, it is possible that some of the trusses would in 
fact intrude into some of the lots. Moreover, a concrete wall would greatly detract from 
the livability of the neighbourhood. 

Temporary mitigation is planned for spring 2021. As Ptarmigan Court is vulnerable to 
open water flooding as well as ice jam flooding, any mitigation would be needed for 
potentially up to six months of the year; it would be both expensive and risky to use 
temporary mitigation measures in lieu of permanent measures over such a long period. 
Temporary mitigation would also have the same impact on livability as permanent 
mitigation in these circumstances. 

Budget/Financial Implications: 

The buyout of 69 private properties in Ptarmigan Court carries a total cost of nearly $14 
million, based on 2020 assessed value.  

The potential cumulative costs of raising homes is estimated at $1,185,660 for the entire 
community or $20,000 to $32,000 per home, depending on the required lift.  This cost 
was derived from the work required to raise not just the main floor above 250m, but the 
bottom of the main floor joists as well.  This is an important technical detail, as the 
submersion of floor joists can dramatically increase the scope of repair work.  Raising 
homes so that the bottom of the main floor joists was at 250.9m was estimated to cost 
$1,488,840 for the entire community, or $21,000 to $38,000 per home. Please note that 
this differs substantially from an estimate presented previously to Council, as the 

2.9

Packet Pg. 352



COUNCIL REPORT – Flood Mitigation and Community Resiliency Update - Ptarmigan Court 

Department:  Planning & Development  5 / 6 

previous estimate included substantial contingencies and additional costs.    

The cost of land swaps cannot be estimated at this time. 

Permanent mitigation costs have been estimated at $20M - $25M.  

The creation of Land Use Bylaw provisions is captured through Planning and 
Development's operational budget and no additional financial implications are 
anticipated. 

Rationale for Recommendation:   

As per Council’s direction at the September 15, 2020 meeting, Administration has 
endeavored to contact the owners of all properties in Ptarmigan Court. As of November 
27, we have been in contact with the owners of 52 properties in Ptarmigan Court, and 
the majority (60%) have indicated an interest in being bought out. 

Through the engagement, approximately 40% per cent of property owners identified 
funding to raise structures or a land swap as their preferred flood risk treatment. 

Administration has determined that there are no structural mitigation solutions that 
would not involve acquiring some private lands. The feasibility of raising structures has 
also been investigated, and while possible, it is not the recommended approach but is a 
viable alternative.  It does not provide the greatest level of residual risk reduction, nor 
does it have sufficient community support to be considered as the outcome for the 
community. Furthermore, the flood risk extends beyond future flood damage to 
properties if Ptarmigan properties are raised. Residents in the neighbourhood will 
continue to face risks posed by a more significant flood event, and limited access and 
egress by first responders will continue to be a concern in any flood event that results in 
inundation.   

Land swaps would provide a similar level of risk reduction to a voluntary buyout. 
However, Administration is not recommending land swaps as a solution due to their 
complexity, the fact that the Municipality does not own the necessary land, no clear 
timeline for implementation, and a lack of public support. 

Through engagement, Administration has continued to explore potential approaches for 
pursuing a buyout.  Administration has heard that not all owners are willing to participate 
in a buyout. Administration explored alternatives to determining property value.  As a 
result, Administration is recommending that 2020 assessed value (plus 10% for 
professional fees) be used to commence the buyout process. Local appraisers were 
also engaged to offer a preliminary assessment, which indicated that appraised value 
would be approximately 30% lower than assessed value. Administration is 
recommending putting an end date on the voluntary buyout program to evaluate next 
steps for planning, land use and servicing requirements.  The end date for offering 
voluntary buyouts is proposed to be May 31, 2021. 

Administration is recommending a voluntary buyout but has also identified alternatives.  
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The best policy is to remove people and assets from harm’s way, however, if property 
owners choose to not participate in the voluntary buyout program, they will be doing so 
with the knowledge that their property is in a known flood hazard area.  The future 
development of any remaining properties will be subject to the proposed Land Use 
Bylaw provisions for flood hazard areas.  Further, questions remain around residents’ 
ability to secure private market buyers for their properties and potential reluctance by 
lenders to finance the purchase of properties.  Insurance providers may also be averse 
to offering property insurance policies that cover loss of or damage to homes in 
Ptarmigan Court. 

 
Strategic Priorities: 
 
Responsible Government 
 
Attachments: 

Ptarmigan Court - Community Conversation Engagement Update September 28 - 
December 7 2020 

Flood Mitigation and Community Resiliency - Ptarmigan Court Presentation 

Ptarmigan Survey Data 
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FLOOD RISK: A COMMUNITY CONVERSATION Public Engagement Update 
for the period: September 22 – December 7, 2020 
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Engagement Results to Date 
Ptarmigan Court 
There are 69 properties in Ptarmigan Court, 20 of which are vacant lots. We have spoken with 
owners of 52 properties. Of the 43 that provided a response, the following are the most 
preferred options: 

• 31 prefer buyout 
• 8 prefer funding to raise property 
• 4 prefer land swap (preferred areas identified are Parsons Creek, Anzac, Beacon Hill, 

Prairie Creek) 

26 respondents indicated a second option:  

• 8 for buyout 
• 6 for funding to raise property 
• 12 for land swap 

14 respondents indicated a third option: 

• 2 for buyout 
• 7 for funding to raise property 
• 5 for land swap 

Property Owner Comments: 

• No secondary option. 
• Do not have enough information to give input regarding buyouts or raising the house.  
• Rebuilt after the fire with the promise of a flood wall. Concern of evacuation every year 

even if property is protected. Not willing to raise property. Land swap - south of bridge, 
transit available & near parks and school (or easy transportation to school). 

• Only prefers buyout option.  
• Buyout at the value I think it's worth. Not based on 2020 assessment. I owe $49K more 

than the assessment is worth. If a land swap, would prefer Fort Chip, on a serviced lot.  
• In an agreement with Syncrude for mortgage assistance (Housing Subsidy) until July 26, 

2023. Large family. Want to stay above all else. If land swap, the expectation would be 
property for property, move the house with paved driveway, fence & landscaping. Would 
like to avoid a buyout.  

• We don't know enough about each option. Our home is worth pennies. Less than we 
owe. If we take a buyout would we be leaving here in the hole? Everyone is in a different 
situation. There is simply not enough information. If I had to pick - without knowing 
anything else - I would opt to have my property raised. Buyouts can't just cover 
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mortgage. We don't want to live our quiet little nest in order to go live near the airport. I 
really wish we would have more background for each option presented. 

• A buyout would have to be more than the mortgage. We would want everything we put 
into the house (expenses to date). I am upset that we were promised a berm for years 
and then it never came. So, this feels like a slap in the face.  

• There have been issues in Ptarmigan since the fire. I would rather be able to move to 
another part of Fort McMurray. I work here and have a life here. Paying rent and a 
mortgage is extremely difficult. I am not going to take a chance allowing RMWB to select 
a plot of land for me. I have no faith RMWB would select a desirable plot of land.  

• We do not have enough information to make any decisions. There are no details.  
• These are rental properties. This is income for me. I am retired. I have to put in a 

driveway in each property (I own 3 properties). I don't want to invest the money into a 
driveway if we are getting bought out our doing a land swap. 

• The only acceptable option is a buyout. I foresee land swaps being a multi-year calamity. I 
don't think most people understand how complicated this is going to be. The timeframe 
seems incredibly long. We will see another flood season with no answers. 

• Not enough information. If land swap, needs the same size lot (including space for garage 
and the garage, period). Has a large lot. Needs the same size driveway, etc. Moved to 
Ptarmigan because it's exactly what he wanted. If a land swap, would prefer to be out by 
the airport (between Gregoire and the airport). South of the bridge for sure. 

• After the fire, we wanted to raise our ground level. However, we were only allowed to 
raise it to 250.74 (floor level). Our ground level isn't quite 250. We are high enough that 
we did not get impacted whatsoever. Our frustration is that we were not permitted to 
build higher in the first place. We did everything we were supposed to do after the fire, 
including putting our homes on piles. We do not want to move.  

• I am rebuilding my home. My home is arriving next month. I am one of the first urban, 
legal tiny home in Canada. I lost my home in the fire. My neighbours are great and I do 
love this neighbourhood. I am in the middle of getting everything done. If something 
happens down the road, I am going to be aggressive toward any decision that takes me 
out of my home. Next year, I am so motivated and sparked by this Council's agenda that I 
am running for Council to stop it. I am trying to do something unique. I had an interview 
with CBC yesterday. I am going to put up a huge fight if we are forced to leave Ptarmigan 
Court. I asked Council if I am allowed to put my piles at a height higher than the current 
LUB allowed for. I did not hear back from anyone at RMWB. I am fighting for my 
neighbourhood/community - for those who want to stay in Ptarmigan Court. We are here 
to stay, regardless. 

• There is no way to protect my trailer from future flooding. If you put berms on the river 
side, Hangingstone and Grayling Creek will flood. The water will have no place to 
disperse. Water will come through the manholes. I had over 1m of water in the past 
flood. I've been doing this work for 40 years, and I am 100% certain that the berms are 
not going to protect our properties. After the flood in 2013, the fire, and now the flood, 
we are out of money. The DRP is not even close to helping financially. This experience has 
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been traumatic on my family - especially my autistic child. Raising a trailer? Raise the 
shed, too? Land swap? Absolutely not. We've been promised things in the past by RMWB 
that didn't happen (the berm) so how can I trust RMWB to do the right thing with land 
swap? I am in the lower end of the trailer court. I was told at Open House that 30% of 
Ptarmigan Court could potentially be bought out. I am committed to the region. I have 2 
daughters in the region. I have grandchildren in the region. We won't leave the region. 

• My property backs onto Saline Creek. I can walk to the downtown area and I have access 
to trails for walking and cycling. If we do a land swap, I would like a larger plot of land to 
compensate for being removed from this unique property. I am also very close to work. 
Moving away from Ptarmigan Court would impact my daily commute significantly. We 
also have trailer storage in Ptarmigan Court and a new plot of land would also have to 
account for this. Even a small acreage community (or quarter acre) would be a great 
solution. 

• Not knowing where the land would be makes it difficult to weigh in on that option. This 
would prolong the process for sure. How is it possible to move everybody? Everyone 
from Draper, all the way down to the Towers? 

• Second option would be land swap. I don't understand how the properties would be 
raised. This seems impossible to me. Logistically, it doesn't make sense to me and no 
details have been provided. A buyout based on 2020 assessment won't even cover my 
mortgage. Minimum would be $250k. This process is going very slowly. 

• Do not want a land swap at all. 
• If everyone takes a buyout would I be left alone in neighborhood. What would that do to 

property value?  
• No land swap. 
• Need more information. Feel like he’s getting false facts. Buyout - he won’t take on a 

larger mortgage. Land swap would be okay but no current land options 
• It's difficult to weigh in on the options without knowing concrete details for each. We are 

open to further discussions, but we need more information, including who is paying for 
what. We want answers and it seems that we are getting half-answers or half-ideas. 
There is also a lot of hearsay in the community. We love our area. My husband was born 
and raised in Waterways. I've lived in the region for over 40 years, and I've never lived 
north of the bridge. 

• Land swap is not an option.  
• For one, there's not enough information or details to weigh in on any of these options. 

Also, is it majority wins? If I want a buyout but 90% of Ptarmigan Court wants a land 
swap, am I forced to do a land swap? 

• The buyout would depend on the price. The assessed value does not cover the mortgage. 
The entire property should be appraised. We've invested a lot into the property and the 
buyout price should reflect this. 

• A buyout is the only acceptable option for our family. 
• Our first choice is buyout, but without details or specifics, it's really difficult to weigh in. 

In order to protect the community responsibly, a buyout is the best option for Council to 

2.9.a

Packet Pg. 357

A
tt

ac
h

m
en

t:
 P

ta
rm

ig
an

 C
o

u
rt

 -
 C

o
m

m
u

n
it

y 
C

o
n

ve
rs

at
io

n
 E

n
g

ag
em

en
t 

U
p

d
at

e 
S

ep
te

m
b

er
 2

8 
- 

D
ec

em
b

er
 7

 2
02

0 
 (

P
ta

rm
ig

an
 C

o
u

rt
 U

p
d

at
e)



 
FLOOD RISK: A COMMUNITY CONVERSATION Public Engagement Update 
for the period: September 22 – December 7, 2020 
   4 

make. However, a buyout must be fair and would need to make the residents whole. For 
example, we rebuild in the fall of 2018. Our insurance did not cover the expenses, so we 
put over $200K of our own cash to rebuild. This doesn't include the purchase price of the 
home before the fire. I have a brand-new home in Ptarmigan Court. We need to know 
how Council would determine what would be a fair offer. A less-than-2-year old home 
still has significant value. We would need to be made whole. The problems in the area - a 
constant thorn since 2016 - have created significant financial and emotional strain on us 
as homeowners. 

• If land swap - only interested in Oliver BC, or a property worth more so he could sell. 
Need more information to confirm selection 

• Land swap means where he could keep his trailer and move it to higher ground. The land 
swap was the only option that he saw working for his situation. A buyout wasn’t 
preferred as he bought his place in 2015 and would still owe on the trailer in the event of 
a buyout. He didn’t believe that raising his property would be a feasible or practical 
option. 

• So many variations to the options, need more information. Prepared to go to court if 
more flooding occurs. He's answered the questions already at the townhalls and open 
houses. Only want to hear a solid option (offer) to decide what he will do. 

• It is too difficult to weigh in without knowing any details.  
• Buyout is the only acceptable option for me.  
• This is not my primary residence. I would consider any of the three options, but I do not 

know the details. I'm not paying a mortgage on an empty lot. And I'm losing income 
because the dwelling is usually rented. When I went to RMWB to look at rebuilding, 
everything was on hold. If buyouts are based on 2020 assessments, I would still be owing 
on the mortgage. The lot that I own backs onto the creek. There is nobody behind it. 
There is not a similar piece of land in the region for a land swap. I don't want to be on the 
north side of the bridge.  

• This property has been surveyed at 250.7m. A buyout would not be sufficient to even 
cover the mortgage. Funding to raise the property is our only selection. Our current 
property is close to our workplaces. A land swap would add so much to our commute. 
We love this little community. The water didn't touch our home. I would like to see the 
berm put in and I would love to see the flood mitigation being done to protect this land. I 
have a park on each side. We do not want to move. The location is prime for us. I don't 
want to move to Parsons Creek. I don't want to start over with another 25-year 
mortgage. I don't want to go backwards. I would not want to live in something built PRE-
fire because I am concerned about chemicals of the homes built before the fire. 

• None of the options are acceptable. RMWB had the money to do flood mitigation since 
2016. I feel that Waterways is the forgotten people. Money has been spent elsewhere in 
the city and not on flood mitigation. Where is the money going for flood mitigation? Why 
hasn't it started yet? Everyone is stressed out. When it comes to insurance for these 
areas. We had overland water insurance until February 2020. It was cancelled due to the 
RMWB not doing anything with flood mitigation. If there was proper flood mitigation, the 
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people in these areas would be able to have overland insurance. We should be given 
other options than what has been given us. I believe majority of trailer park doesn't want 
to leave. People want the RMWB to do their part. If you want to raise the trailers, how 
about the city get money from federal govt or get money dedicated to building a berm to 
build a concrete berm. People don't want to be uprooted and taken from their homes. 
We do not want to be moved.  My mother's health is declining because of the challenges 
we're facing. Where would land be? There is no land. Why give people the option when 
there is no land? I hear there is no money. So why making this an option? I am not going 
to give you an answer to these questions. These are not feasible options in my eyes - nor 
the eyes of my family. People aren't clear on the buyout procedure. It's based on last 
year's taxes. Will city pay for upgrades? Like air conditioners and upgraded appliances? 
What would happen to the area and what would happen to our home? We are tired. We 
thought we were in our forever home.  

• Would like to know a timeline on a decision. Property is vacant as he did not rebuild after 
the fire. Cannot sell land with this decision outstanding. 

• Not keen on a swap. 
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www.rmwb.ca 2

Council Direction

Administration be directed to:
1. Engage with residents to determine preferred 

mitigation option: buyout, land swaps, or raising 
structures.

2. Report back to Council on engagement results and 
costing of each option.

3. Provide updates to Council every 90 days on 
discussions with the Province regarding land swaps.
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Update: Engagement

1. Residents engaged via multiple means, including 
electronic, registered mail, and in-person.

2. 52 properties responded out of 69 (20 of which are 
vacant).

Option First preference Second preference Third preference

Buyout 31 8 2

Land Swap 4 12 5

Funding to Raise 8 6 7
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Update: LUB Flood Provisions

1. Applies across the flood hazard area.
2. Not proposed to be retro-active – would apply to new 

development only.
3. Will not come forward as part of the new LUB re-write 

as engagement with property owners must occur.   
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1. Establish categories based on flood impact and 
severity.

2. For each category, develop policy statements which 
can then be applied to each area or neighbourhood as 
decisions are made.

3. For each category and policy statement, develop a 
suite of Land Use Bylaw provisions.

4. Categories, policies, and provisions can be combined 
as necessary.

Approach to Flood Provisions
2.9.b
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Approach to Flood Provisions
2.9.b
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• There may be overlap between categories.

Categories of Flood Provisions

• A group of provisions can be developed based on the 
categories below:

1. Status 
Quo

2. Limit
Density

3. Limit 
Land Uses

4. Flood 
Mitigation

5. Natural 
Area
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• Status quo: no provisions for areas within the flood plain 
determined to be above the impacted area. 

• Limit Density: limiting number of people impacted by 
future flood by placing maximums on number of units or 
building size.

• Limit land use: limiting presence of sensitive uses like 
basement suites and storage of hazardous materials.

• Flood mitigation: require special structural elements and 
water-resistant materials.

• Natural area: leave un-protected undeveloped areas in a 
natural state or allow passive uses.

Category Descriptions 
2.9.b
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Community Options

1. Buyout of all private properties.
2. Land swap
3. Raising main floor heights
4. Permanent or temporary structural mitigation
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Option 1: Buyout
1. Buyout was recommended owing to impracticality of 

providing structural flood mitigation.
2. Structural flood mitigation would require the acquisition 

of several properties.
3. Cost to buy out all 69 private properties (based on 

2020 assessed value) is $14 million.
4. Local appraisers offered preliminary assessment which 

indicated that appraised value would be approximately 
30% lower than assessed value.

5. Title would need to be cleared.
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Option 2: Land Swap

1. Administration actively working with Province.
2. Province has made no commitments at this time.
3. Province currently controls 658 ha in Parsons Creek 

and 399 ha in Saline Creek.
4. Appropriately zoned land to accommodate mobile 

homes does not exist, making an LUB amendment 
necessary to support any land swap.

5. Costs cannot be estimated at this time.
6. Title would need to be cleared.
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Option 3: Raise Main Floor

1. Surveyor retained to identify elevations of all properties 
and homes, including main floor.

2. Contractor specializing in mobile home placement 
retained to determine costs to raise homes.

3. Of 69 properties, 49 homes exist.
4. 16 homes have a main floor at or above 250m, leaving 

33 structures that would have to be raised.
5. Concerns exist over unintended damage that could 

arise from raising older homes.
6. Raising bottom of main floor to 250m estimated to cost 

$1.2 million.  
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Option 4: Structural Mitigation

1. Space constraints make concrete wall the only option 
that would allow lots to remain as-is. 

2. Concrete wall may detract from livability and truss 
system would intrude into some lots.

3. Temporary mitigation planned for 2021 and would be 
required for up to 6 months each year.

4. Temporary measures will have same impact on 
livability and still present risks.

5. Permanent structural mitigation estimated to cost $20-
$25 million.   
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Recommendation

1. Proceed with Land Use Bylaw Provisions to inform 
development in the flood hazard area.

2. Proceed with offering a voluntary buyout until March 
31, 2021 at 2020 assessed value.   

2.9.b
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www.rmwb.ca 15

Rationale

1. Majority of property owners (60%) prefer buyout.
2. There are no structural mitigation solutions that do not 

also require property acquisition.
3. While raising structures is viable, it still presents risks 

and was least preferred amongst homeowners.
4. Land swaps not recommended due to uncertainty 

around land availability.
5. Local appraisers advise that appraised value is 

approximately 30% less than 2020 assessed value.
6. Future development on any remaining properties will 

be subject to Land Use Bylaw flood provisions.    

2.9.b
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Questions

2.9.b
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All Residences
Ptarmigan Court

Lot Block Plan Address # Street Name
Additional 
elevation 
required 250

Cost to raise 250
Additional 
elevation required 
250.9

Cost to raise 250.9
Roof Peak 
Elevation

Roof 
Elevation

Main Floor 
Elevation

Average Ground 
Elevation

Building Corner 
Elevation (BR)

Building Corner 
Elevation (BL)

Building Corner 
Elevation (FR)

Building Corner 
Elevation (FL)

Lot corner 
elevation (BR)

Lot corner 
elevation (BL)

Lot corner 
elevation (FR)

Lot corner 
elevation (FL)

Survey date

21 30 1347 1 Paradise Road 0.22 21,920.00 254.66 253.56 250.98 249.93 249.85 250.02 250.73 249.75 249.8 250.25 249.5 249.57 10/29/2020
20 30 1347 3 Paradise Road 0.41 22,060.00 254.49 253.37 250.79 249.63 249.76 249.87 249.54 249.62 249.66 249.8 249.26 249.5 10/29/2020
19 30 1347 5 Paradise Road 0.41 27,460.00 254.47 253.37 250.79 249.52 249.75 249.84 249.56 249.58 249.41 249.66 249.11 249.26 10/29/2020
18 30 1347 7 Paradise Road 0.78 29,680.00 254.12 253.01 250.42 249.28 249.34 249.42 249.35 249.2 249.34 249.41 249.05 249.11 10/29/2020
16 30 1347 11 Paradise Road 0.8 25,400.00 253.98 252.96 250.44 249.30 249.44 249.58 249.26 249.34 249.42 249.43 248.93 249.03 10/29/2020
6 29 1347 12 Paradise Road 0.57 24,020.00 254.44 253.22 250.63 249.11 249.27 249.27 249.22 249.26 248.98 248.93 249 248.94 10/29/2020
15 30 1347 13 Paradise Road 0.59 21,140.00 254.29 253.19 250.61 249.22 249.39 249.48 249.21 249.1 249.42 249.42 248.79 248.93 10/29/2020
7 29 1347 14 Paradise Road 0.03 20,780.00 0.93 26,180.00 254.07 252.84 250.27 249.06 249.23 249.18 249.33 249.3 248.93 248.79 248.94 248.77 10/29/2020
14 30 1347 15 Paradise Road 0.07 21,020.00 0.97 26,420.00 254.02 252.8 250.23 249.09 249.37 249.41 248.9 248.76 249.36 249.42 248.71 248.79 10/29/2020
13 30 1347 17 Paradise Road 0.15 21,500.00 1.05 26,900.00 253.94 252.72 250.15 249.03 249.32 249.33 248.86 248.76 249.28 249.36 248.65 248.71 10/29/2020
12 30 1347 19 Paradise Road 0.27 22,220.00 1.17 27,620.00 253.83 252.6 250.03 248.94 249.18 249.16 248.74 248.72 249.22 249.28 248.56 248.65 10/29/2020
11 30 1347 21 Paradise Road 0.35 23,500.00 1.25 28,900.00 253.75 252.51 249.95 248.88 249.1 249.09 248.84 248.5 249.1 249.22 248.63 248.56 10/29/2020
9 30 1347 25 Paradise Road 0.19 21,740.00 1.09 27,140.00 253.72 252.68 250.11 248.75 248.93 248.94 248.61 248.59 248.99 249.05 248.44 248.47 10/29/2020
8 30 1347 27 Paradise Road 0.42 27,520.00 1.32 32,920.00 253.59 252.48 249.88 248.45 248.97 248.96 248.58 248.49 246.99 248.99 248.19 248.44 10/29/2020
6 30 1347 31 Paradise Road 0.58 28,480.00 1.48 33,880.00 253.19 252.29 249.72 248.61 249.01 249 248.3 248.29 248.9 249.04 248.09 248.26 10/29/2020
5 30 1347 33 Paradise Road 0.69 24,740.00 1.59 30,140.00 253.13 252.22 249.61 248.51 248.87 248.8 248.25 248.18 248.92 248.9 248.1 248.09 10/29/2020
4 30 1347 35 Paradise Road 0.6 28,600.00 1.5 34,000.00 253.4 252.29 249.7 248.41 248.7 248.72 248.24 248.1 248.69 248.73 247.96 248.1 10/29/2020
3 30 1347 37 Paradise Road 0.72 24,920.00 1.62 30,320.00 253.08 252.19 249.58 248.47 248.81 248.77 248.29 248.26 248.84 248.83 248.01 247.96 10/29/2020
2 31 1347 4 Parkview Drive 0.72 24,920.00 1.62 30,320.00 253.29 252.17 249.58 248.30 248.55 248.73 248.18 248.03 248.55 248.61 247.84 247.89 11/5/2020
3 31 1347 6 Parkview Drive 0.81 25,460.00 1.71 30,860.00 252.99 252.08 249.49 248.31 248.64 248.71 248.13 248.03 248.61 248.64 247.89 247.84 11/5/2020
4 31 1347 8 Parkview Drive 0.85 25,700.00 1.75 31,100.00 253.11 251.97 249.45 248.32 248.62 248.73 248.09 247.86 248.62 248.92 247.84 247.86 11/5/2020
6 31 1347 12 Parkview Drive 0.74 29,940.00 1.64 35,340.00 253.04 252.09 249.56 248.42 248.76 248.78 248.28 248.21 248.83 248.75 247.9 247.84 11/5/2020
9 31 1347 18 Parkview Drive 0.84 25,640.00 1.74 31,040.00 252.94 252.01 249.46 248.23 248.4 248.38 248.23 248.04 248.46 248.25 248.18 247.93 11/5/2020
12 31 1347 24 Parkview Drive 0.91 26,060.00 1.81 31,460.00 253.01 251.99 249.39 248.09 248.38 248.38 248.04 247.95 248.24 248.1 247.78 247.81 11/5/2020
13 31 1347 26 Parkview Drive 1.08 31,480.00 1.98 36,880.00 252.92 251.81 249.22 248.03 248.14 248.14 248.13 248.13 248.1 247.97 247.81 247.85 11/5/2020
17 28 1347 4 Pelican Drive 254.46 253.63 251.21 249.97 250.2 250.15 250.12 249.83 249.92 249.69 250.09 249.78 11/5/2020
16 28 1347 6 Pelican Drive 0.39 26,740.00 254.5 253.38 250.84 249.69 249.94 249.75 249.84 249.51 249.69 249.48 249.78 249.49 11/5/2020
15 28 1347 8 Pelican Drive 0.75 28,900.00 253.98 252.88 250.45 249.33 249.53 249.29 249.51 249.26 249.48 249.2 249.49 248.9 11/5/2020
14 28 1347 10 Pelican Drive 0.11 25,660.00 1.01 31,060.00 253.4 252.61 250.19 248.99 249.21 249.13 248.97 248.88 249.2 248.94 248.9 248.72 11/5/2020
13 28 1347 12 Pelican Drive 0.82 29,920.00 1.72 35,320.00 252.87 252.02 249.48 248.64 248.93 248.66 248.71 248.67 248.94 248.32 248.72 248.15 11/5/2020
12 28 1347 14 Pelican Drive 0.7 24,800.00 1.6 29,480.00 252.92 252.01 249.6 248.30 248.48 248.54 248.39 248.22 248.32 248.21 248.15 248.11 11/5/2020
3 29 1347 15 Pelican Drive 0.57 28,420.00 1.47 33,820.00 253.23 252.31 249.73 248.58 248.93 248.92 248.4 248.41 248.92 249 247.95 248.14 11/5/2020
11 28 1347 16 Pelican Drive 1.34 28,640.00 2.24 34,040.00 251.63 251.49 248.96 248.22 248.4 248.4 248.24 248.19 248.21 248.14 248.11 248.08 11/5/2020
10 28 1347 18 Pelican Drive 1 26,600.00 1.9 32,000.00 253.11 251.92 249.3 248.15 248.33 248.29 248.13 248.07 248.14 248.17 248.08 247.96 11/5/2020
1 29 1347 19 Pelican Drive 0.55 23,900.00 1.45 29,300.00 253.49 252.3 249.75 248.19 248.26 248.59 248.02 247.9 248.32 248.58 247.91 247.9 11/5/2020
8 28 1347 22 Pelican Drive 1.24 32,440.00 2.14 37,840.00 251.56 251.42 249.06 247.89 248.03 247.97 248.02 247.96 247.9 247.62 247.84 247.75 11/5/2020
6 28 1347 26 Pelican Drive 1.15 31,900.00 2.05 37,300.00 252.85 251.72 249.15 247.93 248.07 248.08 248.08 247.82 247.9 247.97 247.76 247.74 11/5/2020
4 28 1347 30 Pelican Drive 1.1 31,600.00 2 36,000.00 252.81 251.58 249.2 247.94 247.97 248.16 248.04 247.9 247.8 247.86 247.96 247.86 11/5/2020
3 28 1347 32 Pelican Drive 0.94 26,240.00 1.84 32,640.00 252.82 251.88 249.36 247.99 248.11 248.13 248.01 247.99 247.86 247.98 247.86 247.99 11/5/2020
2 28 1347 34 Pelican Drive 1.04 31,240.00 1.94 36,640.00 252.3 251.74 249.26 248.14 248.34 248.27 248 248.28 247.98 248.19 247.99 248.08 11/5/2020
1 28 1347 36 Pelican Drive 1.12 31,720.00 2.02 37,120.00 252.35 251.8 249.18 248.13 248.27 248.24 248.23 248.08 248.19 248.07 248.08 247.85 11/5/2020
24 31 1347 1 Primrose Lane 0.68 29,080.00 1.58 34,480.00 253.12 252.22 249.62 248.49 248.6 248.61 248.59 248.52 248.65 248.07 248.48 248.4 11/5/2020
23 31 1347 3 Primrose Lane 0.41 26,860.00 1.31 32,260.00 253.36 252.44 249.86 248.62 248.78 248.82 248.7 248.5 248.64 248.65 248.42 248.48 11/5/2020
22 31 1347 5 Primrose Lane 0.36 27,160.00 1.26 32,560.00 253.46 252.54 249.94 248.69 248.84 248.79 248.77 248.72 248.92 248.64 248.4 248.42 11/5/2020
21 31 1347 7 Primrose Lane 0.43 27,640.00 1.33 33,040.00 253.37 252.44 249.87 248.65 248.84 248.87 248.49 248.42 248.83 248.92 248.39 248.4 11/5/2020
20 31 1347 9 Primrose Lane 0.6 27,400.00 1.5 32,800.00 253.24 252.31 249.7 248.62 248.92 248.82 248.51 248.45 248.75 248.83 248.25 248.39 11/5/2020
18 31 1347 13 Primrose Lane 0.7 28,000.00 1.6 33,400.00 253.28 252.18 249.6 248.42 248.61 248.71 248.37 248.3 248.49 248.43 248.2 248.22 11/5/2020
17 31 1347 15 Primrose Lane 0.87 29,020.00 1.77 34,420.00 252.89 251.96 249.43 248.34 248.47 248.47 248.32 248.3 248.34 248.49 248.1 248.2 11/5/2020
15 31 1347 19 Primrose Lane 1.08 30,280.00 1.98 34,580.00 252.97 251.88 249.28 248.14 248.35 248.37 248.01 247.97 248.36 248.22 247.74 248.07 10/23/2020

1,052,740.00      1,488,840.00

In summary it can be noted the total costs for all 39 affected  units raised to 250 meters is $1,052,740.00 and the total for all 48 affected units raised to 250.9 meters is $1,488,840.00
It is recommended that all units currently on blocks should be placed on steel screw piles, as stability would be compromised if elevation is increased

Note: Roof Peak Elevation for 22 Pelican was gathered using a different method (UAV or "drone") than all other elevations

Legend 
BR = Back Right
BL = Back Left
FR = Front Right
FL = Front Left
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Residences Below 250 m
Ptarmigan Court

Lot Block Plan Address # Street Name
Additional 
elevation 
required 250

Cost to 
raise 250

Additional 
elevation required 
250.9

Cost to raise 
250.9

Roof Peak 
Elevation

Roof 
Elevation

Main Floor 
Elevation

Average Ground 
Elevation

Building Corner 
Elevation (BR)

Building Corner 
Elevation (BL)

Building Corner 
Elevation (FR)

Building Corner 
Elevation (FL)

Lot corner 
elevation 
(BR)

Lot corner 
elevation 
(BL)

Lot corner 
elevation 
(FR)

Lot corner 
elevation 
(FL)

Survey date

11 30 1347 21 Paradise Road 0.35 23,500.00 1.25 28,900.00 253.75 252.51 249.95 248.88 249.1 249.09 248.84 248.5 249.1 249.22 248.63 248.56 10/29/2020
8 30 1347 27 Paradise Road 0.42 27,520.00 1.32 32,920.00 253.59 252.48 249.88 248.45 248.97 248.96 248.58 248.49 246.99 248.99 248.19 248.44 10/29/2020
6 30 1347 31 Paradise Road 0.58 28,480.00 1.48 33,880.00 253.19 252.29 249.72 248.61 249.01 249 248.3 248.29 248.9 249.04 248.09 248.26 10/29/2020
5 30 1347 33 Paradise Road 0.69 24,740.00 1.59 30,140.00 253.13 252.22 249.61 248.51 248.87 248.8 248.25 248.18 248.92 248.9 248.1 248.09 10/29/2020
4 30 1347 35 Paradise Road 0.6 28,600.00 1.5 34,000.00 253.4 252.29 249.7 248.41 248.7 248.72 248.24 248.1 248.69 248.73 247.96 248.1 10/29/2020
3 30 1347 37 Paradise Road 0.72 24,920.00 1.62 30,320.00 253.08 252.19 249.58 248.47 248.81 248.77 248.29 248.26 248.84 248.83 248.01 247.96 10/29/2020
2 31 1347 4 Parkview Drive 0.72 24,920.00 1.62 30,320.00 253.29 252.17 249.58 248.30 248.55 248.73 248.18 248.03 248.55 248.61 247.84 247.89 11/5/2020
3 31 1347 6 Parkview Drive 0.81 25,460.00 1.71 30,860.00 252.99 252.08 249.49 248.31 248.64 248.71 248.13 248.03 248.61 248.64 247.89 247.84 11/5/2020
4 31 1347 8 Parkview Drive 0.85 25,700.00 1.75 31,100.00 253.11 251.97 249.45 248.32 248.62 248.73 248.09 247.86 248.62 248.92 247.84 247.86 11/5/2020
6 31 1347 12 Parkview Drive 0.74 29,940.00 1.64 35,340.00 253.04 252.09 249.56 248.42 248.76 248.78 248.28 248.21 248.83 248.75 247.9 247.84 11/5/2020
9 31 1347 18 Parkview Drive 0.84 25,640.00 1.74 31,040.00 252.94 252.01 249.46 248.23 248.4 248.38 248.23 248.04 248.46 248.25 248.18 247.93 11/5/2020
12 31 1347 24 Parkview Drive 0.91 26,060.00 1.81 31,460.00 253.01 251.99 249.39 248.09 248.38 248.38 248.04 247.95 248.24 248.1 247.78 247.81 11/5/2020
13 31 1347 26 Parkview Drive 1.08 31,480.00 1.98 36,880.00 252.92 251.81 249.22 248.03 248.14 248.14 248.13 248.13 248.1 247.97 247.81 247.85 11/5/2020
13 28 1347 12 Pelican Drive 0.82 29,920.00 1.72 35,320.00 252.87 252.02 249.48 248.64 248.93 248.66 248.71 248.67 248.94 248.32 248.72 248.15 11/5/2020
12 28 1347 14 Pelican Drive 0.7 24,800.00 1.6 29,480.00 252.92 252.01 249.6 248.30 248.48 248.54 248.39 248.22 248.32 248.21 248.15 248.11 11/5/2020
3 29 1347 15 Pelican Drive 0.57 28,420.00 1.47 33,820.00 253.23 252.31 249.73 248.58 248.93 248.92 248.4 248.41 248.92 249 247.95 248.14 11/5/2020
11 28 1347 16 Pelican Drive 1.34 28,640.00 2.24 34,040.00 251.63 251.49 248.96 248.22 248.4 248.4 248.24 248.19 248.21 248.14 248.11 248.08 11/5/2020
10 28 1347 18 Pelican Drive 1 26,600.00 1.9 32,000.00 253.11 251.92 249.3 248.15 248.33 248.29 248.13 248.07 248.14 248.17 248.08 247.96 11/5/2020
1 29 1347 19 Pelican Drive 0.55 23,900.00 1.45 29,300.00 253.49 252.3 249.75 248.19 248.26 248.59 248.02 247.9 248.32 248.58 247.91 247.9 11/5/2020
8 28 1347 22 Pelican Drive 1.24 32,440.00 2.14 37,840.00 251.56 251.42 249.06 247.89 248.03 247.97 248.02 247.96 247.9 247.62 247.84 247.75 11/5/2020
6 28 1347 26 Pelican Drive 1.15 31,900.00 2.05 37,300.00 252.85 251.72 249.15 247.93 248.07 248.08 248.08 247.82 247.9 247.97 247.76 247.74 11/5/2020
4 28 1347 30 Pelican Drive 1.1 31,600.00 2 36,000.00 252.81 251.58 249.2 247.94 247.97 248.16 248.04 247.9 247.8 247.86 247.96 247.86 11/5/2020
3 28 1347 32 Pelican Drive 0.94 26,240.00 1.84 32,640.00 252.82 251.88 249.36 247.99 248.11 248.13 248.01 247.99 247.86 247.98 247.86 247.99 11/5/2020
2 28 1347 34 Pelican Drive 1.04 31,240.00 1.94 36,640.00 252.3 251.74 249.26 248.14 248.34 248.27 248 248.28 247.98 248.19 247.99 248.08 11/5/2020
1 28 1347 36 Pelican Drive 1.12 31,720.00 2.02 37,120.00 252.35 251.8 249.18 248.13 248.27 248.24 248.23 248.08 248.19 248.07 248.08 247.85 11/5/2020
24 31 1347 1 Primrose Lane 0.68 29,080.00 1.58 34,480.00 253.12 252.22 249.62 248.49 248.6 248.61 248.59 248.52 248.65 248.07 248.48 248.4 11/5/2020
23 31 1347 3 Primrose Lane 0.41 26,860.00 1.31 32,260.00 253.36 252.44 249.86 248.62 248.78 248.82 248.7 248.5 248.64 248.65 248.42 248.48 11/5/2020
22 31 1347 5 Primrose Lane 0.36 27,160.00 1.26 32,560.00 253.46 252.54 249.94 248.69 248.84 248.79 248.77 248.72 248.92 248.64 248.4 248.42 11/5/2020
21 31 1347 7 Primrose Lane 0.43 27,640.00 1.33 33,040.00 253.37 252.44 249.87 248.65 248.84 248.87 248.49 248.42 248.83 248.92 248.39 248.4 11/5/2020
20 31 1347 9 Primrose Lane 0.6 27,400.00 1.5 32,800.00 253.24 252.31 249.7 248.62 248.92 248.82 248.51 248.45 248.75 248.83 248.25 248.39 11/5/2020
18 31 1347 13 Primrose Lane 0.7 28,000.00 1.6 33,400.00 253.28 252.18 249.6 248.42 248.61 248.71 248.37 248.3 248.49 248.43 248.2 248.22 11/5/2020
17 31 1347 15 Primrose Lane 0.87 29,020.00 1.77 34,420.00 252.89 251.96 249.43 248.34 248.47 248.47 248.32 248.3 248.34 248.49 248.1 248.2 11/5/2020
15 31 1347 19 Primrose Lane 1.08 30,280.00 1.98 34,580.00 252.97 251.88 249.28 248.14 248.35 248.37 248.01 247.97 248.36 248.22 247.74 248.07 10/23/2020

919,820 1,096,200

2.9.c
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Residences Above 250 m
Ptarmigan Court

Lot Block Plan Address # Street Name
Additional 
elevation 
required 250

Cost to 
raise 250

Additional 
elevation 
required 250.9

Cost to raise 
250.9

Roof Peak 
Elevation

Roof 
Elevation

Main 
Floor 
Elevation

Average 
Ground 
Elevation

Building 
Corner 
Elevation (BR)

Building Corner 
Elevation (BL)

Building Corner 
Elevation (FR)

Building 
Corner 
Elevation (FL)

Lot corner 
elevation (BR)

Lot corner 
elevation (BL)

Lot corner 
elevation (FR)

Lot corner 
elevation (FL)

Survey date

21 30 1347 1 Paradise Road 0.22 21,920.00 254.66 253.56 250.98 249.93 249.85 250.02 250.73 249.75 249.8 250.25 249.5 249.57 10/29/2020
20 30 1347 3 Paradise Road 0.41 22,060.00 254.49 253.37 250.79 249.63 249.76 249.87 249.54 249.62 249.66 249.8 249.26 249.5 10/29/2020
19 30 1347 5 Paradise Road 0.41 27,460.00 254.47 253.37 250.79 249.52 249.75 249.84 249.56 249.58 249.41 249.66 249.11 249.26 10/29/2020
18 30 1347 7 Paradise Road 0.78 29,680.00 254.12 253.01 250.42 249.28 249.34 249.42 249.35 249.2 249.34 249.41 249.05 249.11 10/29/2020
16 30 1347 11 Paradise Road 0.8 25,400.00 253.98 252.96 250.44 249.30 249.44 249.58 249.26 249.34 249.42 249.43 248.93 249.03 10/29/2020
6 29 1347 12 Paradise Road 0.57 24,020.00 254.44 253.22 250.63 249.11 249.27 249.27 249.22 249.26 248.98 248.93 249 248.94 10/29/2020
15 30 1347 13 Paradise Road 0.59 21,140.00 254.29 253.19 250.61 249.22 249.39 249.48 249.21 249.1 249.42 249.42 248.79 248.93 10/29/2020
7 29 1347 14 Paradise Road 0.03 20,780.00 0.93 26,180.00 254.07 252.84 250.27 249.06 249.23 249.18 249.33 249.3 248.93 248.79 248.94 248.77 10/29/2020
14 30 1347 15 Paradise Road 0.07 21,020.00 0.97 26,420.00 254.02 252.8 250.23 249.09 249.37 249.41 248.9 248.76 249.36 249.42 248.71 248.79 10/29/2020
13 30 1347 17 Paradise Road 0.15 21,500.00 1.05 26,900.00 253.94 252.72 250.15 249.03 249.32 249.33 248.86 248.76 249.28 249.36 248.65 248.71 10/29/2020
12 30 1347 19 Paradise Road 0.27 22,220.00 1.17 27,620.00 253.83 252.6 250.03 248.94 249.18 249.16 248.74 248.72 249.22 249.28 248.56 248.65 10/29/2020
9 30 1347 25 Paradise Road 0.19 21,740.00 1.09 27,140.00 253.72 252.68 250.11 248.75 248.93 248.94 248.61 248.59 248.99 249.05 248.44 248.47 10/29/2020
17 28 1347 4 Pelican Drive 254.46 253.63 251.21 249.97 250.2 250.15 250.12 249.83 249.92 249.69 250.09 249.78 11/5/2020
16 28 1347 6 Pelican Drive 0.39 26,740.00 254.5 253.38 250.84 249.69 249.94 249.75 249.84 249.51 249.69 249.48 249.78 249.49 11/5/2020
15 28 1347 8 Pelican Drive 0.75 28,900.00 253.98 252.88 250.45 249.33 249.53 249.29 249.51 249.26 249.48 249.2 249.49 248.9 11/5/2020
14 28 1347 10 Pelican Drive 0.11 25,660.00 1.01 31,060.00 253.4 252.61 250.19 248.99 249.21 249.13 248.97 248.88 249.2 248.94 248.9 248.72 11/5/2020

132,920 392,640
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Residences Below 250.9 m
Ptarmigan Court

Lot Block Plan Address # Street Name
Additional 
elevation 
required 250

Cost to 
raise 250

Additional 
elevation 
required 250.9

Cost to raise 
250.9

Roof Peak 
Elevation

Roof 
Elevation

Main Floor 
Elevation

Average 
Ground 
Elevation

Building Corner 
Elevation (BR)

Building Corner 
Elevation (BL)

Building Corner 
Elevation (FR)

Building Corner 
Elevation (FL)

Lot corner 
elevation (BR)

Lot corner 
elevation (BL)

Lot corner 
elevation (FR)

Lot corner 
elevation (FL)

Survey date

20 30 1347 3 Paradise Road 0.41 22,060.00 254.49 253.37 250.79 249.63 249.76 249.87 249.54 249.62 249.66 249.8 249.26 249.5 10/29/2020
19 30 1347 5 Paradise Road 0.41 27,460.00 254.47 253.37 250.79 249.52 249.75 249.84 249.56 249.58 249.41 249.66 249.11 249.26 10/29/2020
18 30 1347 7 Paradise Road 0.78 29,680.00 254.12 253.01 250.42 249.28 249.34 249.42 249.35 249.2 249.34 249.41 249.05 249.11 10/29/2020
16 30 1347 11 Paradise Road 0.8 25,400.00 253.98 252.96 250.44 249.30 249.44 249.58 249.26 249.34 249.42 249.43 248.93 249.03 10/29/2020
6 29 1347 12 Paradise Road 0.57 24,020.00 254.44 253.22 250.63 249.11 249.27 249.27 249.22 249.26 248.98 248.93 249 248.94 10/29/2020

15 30 1347 13 Paradise Road 0.59 21,140.00 254.29 253.19 250.61 249.22 249.39 249.48 249.21 249.1 249.42 249.42 248.79 248.93 10/29/2020
7 29 1347 14 Paradise Road 0.03 20,780.00 0.93 26,180.00 254.07 252.84 250.27 249.06 249.23 249.18 249.33 249.3 248.93 248.79 248.94 248.77 10/29/2020

14 30 1347 15 Paradise Road 0.07 21,020.00 0.97 26,420.00 254.02 252.8 250.23 249.09 249.37 249.41 248.9 248.76 249.36 249.42 248.71 248.79 10/29/2020
13 30 1347 17 Paradise Road 0.15 21,500.00 1.05 26,900.00 253.94 252.72 250.15 249.03 249.32 249.33 248.86 248.76 249.28 249.36 248.65 248.71 10/29/2020
12 30 1347 19 Paradise Road 0.27 22,220.00 1.17 27,620.00 253.83 252.6 250.03 248.94 249.18 249.16 248.74 248.72 249.22 249.28 248.56 248.65 10/29/2020
11 30 1347 21 Paradise Road 0.35 23,500.00 1.25 28,900.00 253.75 252.51 249.95 248.88 249.1 249.09 248.84 248.5 249.1 249.22 248.63 248.56 10/29/2020
9 30 1347 25 Paradise Road 0.19 21,740.00 1.09 27,140.00 253.72 252.68 250.11 248.75 248.93 248.94 248.61 248.59 248.99 249.05 248.44 248.47 10/29/2020
8 30 1347 27 Paradise Road 0.42 27,520.00 1.32 32,920.00 253.59 252.48 249.88 248.45 248.97 248.96 248.58 248.49 246.99 248.99 248.19 248.44 10/29/2020
6 30 1347 31 Paradise Road 0.58 28,480.00 1.48 33,880.00 253.19 252.29 249.72 248.61 249.01 249 248.3 248.29 248.9 249.04 248.09 248.26 10/29/2020
5 30 1347 33 Paradise Road 0.69 24,740.00 1.59 30,140.00 253.13 252.22 249.61 248.51 248.87 248.8 248.25 248.18 248.92 248.9 248.1 248.09 10/29/2020
4 30 1347 35 Paradise Road 0.6 28,600.00 1.5 34,000.00 253.4 252.29 249.7 248.41 248.7 248.72 248.24 248.1 248.69 248.73 247.96 248.1 10/29/2020
3 30 1347 37 Paradise Road 0.72 24,920.00 1.62 30,320.00 253.08 252.19 249.58 248.47 248.81 248.77 248.29 248.26 248.84 248.83 248.01 247.96 10/29/2020
2 31 1347 4 Parkview Drive 0.72 24,920.00 1.62 30,320.00 253.29 252.17 249.58 248.30 248.55 248.73 248.18 248.03 248.55 248.61 247.84 247.89 11/5/2020
3 31 1347 6 Parkview Drive 0.81 25,460.00 1.71 30,860.00 252.99 252.08 249.49 248.31 248.64 248.71 248.13 248.03 248.61 248.64 247.89 247.84 11/5/2020
4 31 1347 8 Parkview Drive 0.85 25,700.00 1.75 31,100.00 253.11 251.97 249.45 248.32 248.62 248.73 248.09 247.86 248.62 248.92 247.84 247.86 11/5/2020
6 31 1347 12 Parkview Drive 0.74 29,940.00 1.64 35,340.00 253.04 252.09 249.56 248.42 248.76 248.78 248.28 248.21 248.83 248.75 247.9 247.84 11/5/2020
9 31 1347 18 Parkview Drive 0.84 25,640.00 1.74 31,040.00 252.94 252.01 249.46 248.23 248.4 248.38 248.23 248.04 248.46 248.25 248.18 247.93 11/5/2020

12 31 1347 24 Parkview Drive 0.91 26,060.00 1.81 31,460.00 253.01 251.99 249.39 248.09 248.38 248.38 248.04 247.95 248.24 248.1 247.78 247.81 11/5/2020
13 31 1347 26 Parkview Drive 1.08 31,480.00 1.98 36,880.00 252.92 251.81 249.22 248.03 248.14 248.14 248.13 248.13 248.1 247.97 247.81 247.85 11/5/2020
16 28 1347 6 Pelican Drive 0.39 26,740.00 254.5 253.38 250.84 249.69 249.94 249.75 249.84 249.51 249.69 249.48 249.78 249.49 11/5/2020
15 28 1347 8 Pelican Drive 0.75 28,900.00 253.98 252.88 250.45 249.33 249.53 249.29 249.51 249.26 249.48 249.2 249.49 248.9 11/5/2020
14 28 1347 10 Pelican Drive 0.11 25,660.00 1.01 31,060.00 253.4 252.61 250.19 248.99 249.21 249.13 248.97 248.88 249.2 248.94 248.9 248.72 11/5/2020
13 28 1347 12 Pelican Drive 0.82 29,920.00 1.72 35,320.00 252.87 252.02 249.48 248.64 248.93 248.66 248.71 248.67 248.94 248.32 248.72 248.15 11/5/2020
12 28 1347 14 Pelican Drive 0.7 24,800.00 1.6 29,480.00 252.92 252.01 249.6 248.30 248.48 248.54 248.39 248.22 248.32 248.21 248.15 248.11 11/5/2020
3 29 1347 15 Pelican Drive 0.57 28,420.00 1.47 33,820.00 253.23 252.31 249.73 248.58 248.93 248.92 248.4 248.41 248.92 249 247.95 248.14 11/5/2020

11 28 1347 16 Pelican Drive 1.34 28,640.00 2.24 34,040.00 251.63 251.49 248.96 248.22 248.4 248.4 248.24 248.19 248.21 248.14 248.11 248.08 11/5/2020
10 28 1347 18 Pelican Drive 1 26,600.00 1.9 32,000.00 253.11 251.92 249.3 248.15 248.33 248.29 248.13 248.07 248.14 248.17 248.08 247.96 11/5/2020
1 29 1347 19 Pelican Drive 0.55 23,900.00 1.45 29,300.00 253.49 252.3 249.75 248.19 248.26 248.59 248.02 247.9 248.32 248.58 247.91 247.9 11/5/2020
8 28 1347 22 Pelican Drive 1.24 32,440.00 2.14 37,840.00 251.56 251.42 249.06 247.89 248.03 247.97 248.02 247.96 247.9 247.62 247.84 247.75 11/5/2020
6 28 1347 26 Pelican Drive 1.15 31,900.00 2.05 37,300.00 252.85 251.72 249.15 247.93 248.07 248.08 248.08 247.82 247.9 247.97 247.76 247.74 11/5/2020
4 28 1347 30 Pelican Drive 1.1 31,600.00 2 36,000.00 252.81 251.58 249.2 247.94 247.97 248.16 248.04 247.9 247.8 247.86 247.96 247.86 11/5/2020
3 28 1347 32 Pelican Drive 0.94 26,240.00 1.84 32,640.00 252.82 251.88 249.36 247.99 248.11 248.13 248.01 247.99 247.86 247.98 247.86 247.99 11/5/2020
2 28 1347 34 Pelican Drive 1.04 31,240.00 1.94 36,640.00 252.3 251.74 249.26 248.14 248.34 248.27 248 248.28 247.98 248.19 247.99 248.08 11/5/2020
1 28 1347 36 Pelican Drive 1.12 31,720.00 2.02 37,120.00 252.35 251.8 249.18 248.13 248.27 248.24 248.23 248.08 248.19 248.07 248.08 247.85 11/5/2020

24 31 1347 1 Primrose Lane 0.68 29,080.00 1.58 34,480.00 253.12 252.22 249.62 248.49 248.6 248.61 248.59 248.52 248.65 248.07 248.48 248.4 11/5/2020
23 31 1347 3 Primrose Lane 0.41 26,860.00 1.31 32,260.00 253.36 252.44 249.86 248.62 248.78 248.82 248.7 248.5 248.64 248.65 248.42 248.48 11/5/2020
22 31 1347 5 Primrose Lane 0.36 27,160.00 1.26 32,560.00 253.46 252.54 249.94 248.69 248.84 248.79 248.77 248.72 248.92 248.64 248.4 248.42 11/5/2020
21 31 1347 7 Primrose Lane 0.43 27,640.00 1.33 33,040.00 253.37 252.44 249.87 248.65 248.84 248.87 248.49 248.42 248.83 248.92 248.39 248.4 11/5/2020
20 31 1347 9 Primrose Lane 0.6 27,400.00 1.5 32,800.00 253.24 252.31 249.7 248.62 248.92 248.82 248.51 248.45 248.75 248.83 248.25 248.39 11/5/2020
18 31 1347 13 Primrose Lane 0.7 28,000.00 1.6 33,400.00 253.28 252.18 249.6 248.42 248.61 248.71 248.37 248.3 248.49 248.43 248.2 248.22 11/5/2020
17 31 1347 15 Primrose Lane 0.87 29,020.00 1.77 34,420.00 252.89 251.96 249.43 248.34 248.47 248.47 248.32 248.3 248.34 248.49 248.1 248.2 11/5/2020
15 31 1347 19 Primrose Lane 1.08 30,280.00 1.98 34,580.00 252.97 251.88 249.28 248.14 248.35 248.37 248.01 247.97 248.36 248.22 247.74 248.07 10/23/2020

598,520.00 765,740.00
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Residences Above 250.9 m
Ptarmigan Court

Lot Block Plan Address # Street Name
Additional 
elevation 
required 250

Cost to raise 
250

Additional 
elevation 
required 250.9

Cost to raise 
250.9

Roof Peak 
Elevation

Roof 
Elevation

Main Floor 
Elevation

Average Ground 
Elevation

Building Corner 
Elevation (BR)

Building Corner 
Elevation (BL)

Building Corner 
Elevation (FR)

Building Corner 
Elevation (FL)

Lot corner 
elevation (BR)

Lot corner 
elevation (BL)

Lot corner 
elevation (FR)

Lot corner 
elevation (FL)

Survey date

21 30 1347 1 Paradise Road 0.22 21,920.00 254.66 253.56 250.98 249.93 249.85 250.02 250.73 249.75 249.8 250.25 249.5 249.57 10/29/2020
17 28 1347 4 Pelican Drive 254.46 253.63 251.21 249.97 250.2 250.15 250.12 249.83 249.92 249.69 250.09 249.78 11/5/2020

21,920.00
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2.9. Flood Mitigation & Community 

Resiliency – Ptarmigan Court 
 
Written Submissions 
 
• Shannon Kirby 
• Holly Lucier 
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December 11, 2020 

 

Mrs. Holly Lucier  

 

 

 

 

 

RMWB 

Mayor Scott, Council and Administration  

 

Dear Sirs, 

Re:  Council Meeting December 15, 2020 

Concerns Regarding Flood Mitigation – Ptarmigan Court      

 

Thank you for taking the time and consideration to read my correspondence. I write to you with respect 

to the residential properties that were affected by the 2020 flood disaster, namely, the areas of Draper 

and Ptarmigan Court, as these areas have properties that cannot be mitigated for flood effected. 

While many people celebrated the rebuilds and community here in Fort McMurray, many upon many, 

were left in various states of disaster and rebuild, fighting every step of the way, often while being 

displaced and traumatized. They faced many challenges in getting support and alleviation of the financial 

burdens of living out of home and the expenses associated with that. Not to mention the emotional 

upheaval and trauma of displacement, trying to support and find resources for children -much too young 

to be dealing with such heightened emotions, fears and stresses - in a community that is lacking in mental 

health resources and children’s psychiatry. It was up to each family to evaluate their own unique and 

personal circumstances and seek out alternative supports, to adapt, to persevere however they had to. 

For some of these families, this upheaval has been an ongoing reality since 2013 and it is ongoing at the 

risk of their own mental health and wellbeing as well as their children’s.  

I understand that the RMWB will be making a decision with respect to the flood effected properties and 

it is my hope that this decision will be made to evaluate each individual homeowner and their family. Each 

homeowner had to structure their ability to survive each disaster for themselves, advocating for their own 

resources, for their own unique set of circumstances. One way of survival wouldn’t have served for all, 

just like one solution for the homeowners with flood effected properties will not serve for all. These are 

residential homes, with families who have been living in constant transition and turmoil, waiting for 

answers to come so that they can take the necessary steps to move forward. This decision shouldn’t have 

to be made in great pain staking lengths while the health and wellness of families who have already 

endured so much hangs in the balance.   

The reality for these families is that they are living in an area that is not safe, above all else. (Please see 

Appendix A, attached.) The reality for them is that if another disaster strikes, another flood, they will once 

again be forced to endure the trauma and stress of displacement, evacuating with children, not knowing 

when or if they will be able to return home – the place a person trusts to be safe. The affects of these 

disasters on families lasts a lifetime, never mind families who have lived through several. The stress that 

Section 17 (1) FOIP
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looms for these families now is that upon another flood occurring, they will be forced to evacuate again 

and go through yet again another displacement and all that goes along with it. Only this time, there is no 

insurance for overland because of the 2020 Spring Flood. If they endure any other unprecedented events 

in that area, all expenses will be out of pocket and they may not have homes that they can return to. The 

fear of this possibility, not being able to plan for the future or their security and stability has created a 

stress that is all encompassing. This kind of stress takes a toll on a person’s entire quality of life and health 

and this is the reality for these residents right now.  

For many of these families, they rebuilt their homes after the 2016 fires because of the promise for flood 

mitigation. Had they known that this would be the reality they would be living should another disaster 

come their way, they likely would have chosen differently for themselves and deserve the opportunity to 

do so now. They deserve the opportunity to be able to decide how their families will be moving forward 

without any further delays or restrictions.  

In the area of Ptarmigan Court, 68 residential private properties lie below 250m elevation, 1 is above, of 

which 48 are developed. 15 are vacant lots. From my understanding of the information provided from a 

survey that was completed and of the remaining owners who provided answers, 32 prefer a buy out, 8 

prefer funding to raise property and 5 prefer a land swap in the areas of Parsons Creek, Anzac, Beacon Hill 

or Prairie Creek as comparable property choices. The urgency for this decision to be made is so that these 

families are no longer residing in a flood hazard area. This decision affects the safety and wellbeing of 

their families.  

This is a huge decision and yet one that cannot withstand further delay given the seriousness of the 

circumstances surrounding these properties and the families who live there. I strongly support a decision, 

without further delay, to buy out the properties and land swap those who are wanting to proceed with 

these options, in addition to prohibiting the areas from future residential development so that these 

foreseeable tragedies can be prevented from happening to other homeowners/families. If we have the 

opportunity to prevent homes from being flooded and provide families with the security and safety that 

they deserve to have then it can’t be too much to ask to make a decision in favour of relieving some of 

these tremendous burdens off of shoulders that can no longer bare to carry the weight.   

This is a community built on safety and taking care of one another, the safety of these homeowners and 

their families should boldly be a concern for all.   

Thank you for your time and consideration for allowing me to share my support. 

Yours truly, 

 

Mrs. Holly Lucier 

Concerned Citizen 
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Appendix A 

 

1. Excerpt from: Council Report Re: Flood Mitigation and Community Resiliency Update – Ptarmigan 

Court, from the September 15, 2020 Council Meeting (Page 336 of Agenda Packet), 

“Recommended Motion: That Administration offer to buy out properties in Ptarmigan Court at 

2020 Fair Market Value, until May 31, 2021.” This report goes on to state “…further analysis still 

has not found a viable structural mitigation solution to protect the community and that the 

recommendation to buy out is being made to support overall community resiliency in this area.” 

It goes on to say that “those owners who decline to accept a buy out, will face continued 

uncertainty about completion and effectiveness of structural flood mitigation, continued 

availability of provincial disaster recovery program DRP eligibility, and the possibility of notations 

being registered against title signifying the property is flood susceptible and will be excluded from 

further disaster recovery compensation.”  

 

2. Excerpt from: Council Report Re: Flood Mitigation and Community Resiliency Update – Ptarmigan 

Court, from the September 15, 2020 Council Meeting (Page 341 of Agenda Packet),  

“The Proposed Approach for Ptarmigan Court is Buy Out all of the properties and potential land 

swap. This option sees all 69 private residential properties removed from the flood hazard area. 

Not only is the installation of flood mitigation more expensive than the minimum buy out costs 

but installing flood mitigation may require buy out of some riverfront properties regardless. This 

option provides the maximum community resilience by removing residents from the flood hazard 

area so that neither they nor the Municipality have to contend with future disaster remediation 

costs. 

The proposed policy for Ptarmigan Court is to pursue maximum community resilience by 

removing residents from the hazard area. 

Potential future uses are more limited owing to the area’s smaller size but may include 

parkland or a naturalized area.”  
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From:
To: Legislative Assistants
Cc: Mayor and Councillors; Recovery; Brad McMurdo; Jamie Doyle; Matthew Hough
Subject: Ptarmigan Court - Flood Recovery
Date: Saturday, December 5, 2020 2:47:10 PM

Hello Mayor, Council and Administration

I am writing once again to request you consider the following in your decision.

1. We purchased our home in 2012, at that time there were no recorded floods in
Ptarmigan Court and planned flood mitigation to 1:40 year.

2. In 2013 Mayor and Council, as well as the province promised us flood mitigation to
1:100 year flood level AND protection by way of the Disaster Recovery Plan while
the Flood Mitigation was being completed. Admin completed the started mitigation to
1:40 year flood and deferred mitigation to the recommended 1:100 year flood, which we
were not made aware of until after the fire.

3. When we waited to rebuild in 2016 we were told there would be flood mitigation
completed. We were shown images of what that would look like and assured our homes
would be protected from flooding. We rebuilt in good faith that the city would finally
complete that mitigation.

4. We flooded. For a 3rd time, our family had to be evacuated from our home, for an
unknown span of time. The trauma from these events will impact us and our children for
the rest of our lives. The idea that it would be humane for anyone to live somewhere that
requires them to relocate habitually for natural disasters is absurd. If the city had been
transparent that it could not be done in 2016, we would never have rebuilt and not have
been living here for our 3rd natural disaster. Raising our properties is not an option, we
would still need to evacuate if there was another event. Buyout or land swapping and
turning the land into nonresidential means no other families will have to endure what
ours has. Its not about the "things", we've lost everything before, its about our right to
feeling safe in our homes.

5. Our property values have been cut in half in a matter of 9 months (we had our home
valued in the spring preflood) because of this further negligence of our city. Grant it,
everyone's property values have taken a hit in our region, at least other areas can sell
their properties. The city has made our properties unsellable.

6. We are no longer able to obtain insurance for overland water because of the spring
flood. If there is another event, we will be out of pocket.

7. We struggle to find new insurance for this and another property because of these 2 not at
fault large losses in 4 years.

For our family, a buyout is the right option. It will allow us to choose where in town to
relocate for our specific needs. We personally do not want a landswap because of the risks
associated with moving our home, and what would most certainly be chaos. We would be out
of our home, and having to put our things in storage, waiting for hookups and redoing our
landscaping. No doubt, we would need to wait on things like bus routes, side walks, parks, etc
to be provided to whatever parcel you've relocated us to. As a resident of Ptarmigan, I have
spent nearly 10 years waiting for road repairs and flood mitigation, I cannot imagine how long
it would take in a new area of town to get the basic necessities that drew up to this area, an
area chosen because it was on a bus route and within walking distance of downtown.

I do, however, recognize that a buyout may not be appropriate for some of our neighbours due

Section 17 (1) FOIP
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to their debt. Perhaps our city would consider offering buyouts to these folks that would be for
the land and expense to move a home only and allowing them to purchase land elsewhere and
relocate their homes in a specified time frame. Similar to a landswap, only the homeowner
will find the land.

I think that the council should also consider that the homes they are buying out could be put up
for auction or sold by the city to reclaim some of the funds.

Input on ideas for the land left behind

An RV park or campground for summer camps - Spots along the river and creek, in
between two of the most popular parks in town and along a river and a creek to play in.
With the boat launch and trails nearby this could be a spot to attract tourists and
somewhere fun for locals.
An outdoor pool - conveniently located between two popular parks
A permanent place for the outdoor market, it would bring people by heritage park.

I appreciate the time you have put into researching this decision, I understand that it does not
come lightly, I recognize the importance of the process but for us this has been an ongoing
issue and neglect from the city. Almost 10 years of deteriorating roads, frozen storm drains,
and empty promises. I hope you vote on this at this meeting, so that we can move on with our
lives. 

Thank you

The Kirbys

-- 
Shannon R Kirby
Section 17 (1) FOIP
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