
City of Iqaluit
Master Drainage Plan

Workshop #1



Agenda
1. Review project scope
2. Data Collection
3. Review of historical data and trends
4. Characterization of study area
5. Hydrologic/hydraulic model 

preliminary construction
6. Proponents’ Drainage 

issues/Concerns
7. Discussion & next steps



Safety
Moment

Watch your footing on 
steep slopes, 
especially when 
covered in snow or ice.



Project Scope Review



Study Objectives
• Identify all major drainage areas, routes and channels within the City,
• Characterize the existing environmental conditions for all drainage areas within the City;
• Assess the effectiveness of existing drainage management infrastructure at conveying 

the drainage and reducing the negative impacts of drainage on the environment;
• Assess the impacts of climate change on the effectiveness of existing infrastructure;
• Identify new drainage measures, retrofit opportunities or improvements to existing 

infrastructure that could improve the level of flow capacity;
• Determine the framework for an Asset Management model that incorporates costs of 

capital,
• Operations and maintenance, and replacement with a life-cycle approach;
• Recommend strategy and policies for drainage management in the City; and,
• Recommend multi-year implementation plan



Project Tasks
1. Review and Characterize the Study Area
2. Evaluate the Effectiveness of Existing 

Infrastructure
3. Identify New Drainage Measures and Retrofit 

Opportunities
4. Identify Recommended Strategy for Drainage 

Management
5. Identify a Framework for a Drainage System 

Asset Management Plan
6. Develop an Implementation Plan for the 

Recommended Strategy



Drainage Issues and Challenges
• Incomplete or lack of drainage system inventory or configuration data
• Incomplete or lack of drainage system component condition data
• Lack of framework for assessment of drainage system components
• Existing flooding issues within the City
• Concerns with channel erosions and impact on water quality
• Water quality concern from trash impacting aesthetic aspects
• Inadequate slope, flat and depressed areas resulting in poor drainage
• Off-site areas draining through watercourses within the City
• Saturated roadway impacting driving and roadway conditions
• Snow drift and piling impacting spring runoff blockage conditions
• Culvert blockages due to freeze thaw cycles during spring runoff
• Potential climate change impact concerns of unusual precipitation conditions and loss of 

permafrost on flooding, operation and maintenance and water quality
• Inadequate funding for asset management, system improvements and system expansion



Project Schedule



Project Schedule



Data Collection



Data Collection Status



Data Collection Status



Field Data Collection Status



Historical Data Review



Data Review
• Precipitation
• IDF (Intensity-Duration-Frequency) Curves
• Snowfall Depths
• Tidal Levels
• Streamflow
• Media Reports
• Flooding
• Other Reports & Literature



Precipitation
• Daily Records (1946-2018, 72 Years)
• 6-hour Records (1950-2018, 68 Years)
• Hourly Records (1982-2018, 36 Years)
• Fifteen-minute Records (2008-2018, 10 Years)



Daily Precipitation (1946-1996)
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IDF Curves
(Intensity-

Duration-
Frequency)

Data available 
1982-2002
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Snowfall Depths 1955-1996

Note: the 
peak snow 
depth in 
2018 was 
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Tidal Levels



Streamflow
Available from Water 
Survey of Canada

• Three in Iqaluit area:
1. Apex River
2. Inflow to Lake 

Geraldine
3. Sylvia Grinnell River



Flooding
• No formal flooding records available
• Media records searched
• Very few media reports of flooding, 

and none indicating significant 
damage



Media Review
• Internet Search
• Social Media Search
• Historical Newspapers Search



Flooding



Flooding















Report Reviews
• Several previous Stantec Studies
• Other studies available online
• Some academic literature and papers

Particularly helpful:
• Water source supplementation studies
• Airport drainage study



Characterization of Study Area









Airport Creek Aerial



Preliminary Model Construction



Model Construction
• Sufficient GIS source data collected
• Preliminary models built
• Crucial elements missing: culvert data 

(locations, sizes, conditions, slopes, 
inverts, lengths)



















Proponents’ Drainage Issues/Concerns



Existing Drainage Concerns?



Next Steps



Discussion / 
Questions







City of Iqaluit
Master Drainage Plan

Workshop #2



Agenda
1. Review project scope
2. Data Collection
3. Proponents’ Drainage 

issues/Concerns
4. Review of historical data and trends
5. Framework for Asset Management 

Plan
6. Recommended Design Standards 

Update
7. Discussion & next steps



Safety
Moment

Watch your footing on 
steep slopes, 
especially when 
covered in snow or ice.



Project Scope Review



Study Objectives
• Identify all major drainage areas, routes and channels within the City,
• Characterize the existing environmental conditions for all drainage areas within the City;
• Assess the effectiveness of existing drainage management infrastructure at conveying 

the drainage and reducing the negative impacts of drainage on the environment;
• Assess the impacts of climate change on the effectiveness of existing infrastructure;
• Identify new drainage measures, retrofit opportunities or improvements to existing 

infrastructure that could improve the level of flow capacity;
• Determine the framework for an Asset Management model that incorporates costs of 

capital,
• Operations and maintenance, and replacement with a life-cycle approach;
• Recommend strategy and policies for drainage management in the City; and,
• Recommend multi-year implementation plan



Project Tasks
1. Review and Characterize the Study Area
2. Evaluate the Effectiveness of Existing 

Infrastructure
3. Identify New Drainage Measures and Retrofit 

Opportunities
4. Identify Recommended Strategy for Drainage 

Management
5. Identify a Framework for a Drainage System 

Asset Management Plan
6. Develop an Implementation Plan for the 

Recommended Strategy



Drainage Issues and Challenges
• Incomplete or lack of drainage system inventory or configuration data
• Incomplete or lack of drainage system component condition data
• Lack of framework for assessment of drainage system components
• Existing flooding issues within the City
• Concerns with channel erosions and impact on water quality
• Water quality concern from trash impacting aesthetic aspects
• Inadequate slope, flat and depressed areas resulting in poor drainage
• Off-site areas draining through watercourses within the City
• Saturated roadway impacting driving and roadway conditions
• Snow drift and piling impacting spring runoff blockage conditions
• Culvert blockages due to freeze thaw cycles during spring runoff
• Potential climate change impact concerns of unusual precipitation conditions and loss of 

permafrost on flooding, operation and maintenance and water quality
• Inadequate funding for asset management, system improvements and system expansion



Project Schedule



Project Schedule



Data Collection



Data Collection Status



Data Collection Status



Field Data Collection



Spring Snow and Melt Observations
• Mounted Go-Pro Camera to car and conducted 3 drive-

arounds in city on the following dates:
• 24 May 2018
• 07 June 2018
• 12 June 2018

• Conducted field inspection using handheld camera in 
September 2018 to assess the existing infrastructure 
condition

• Identified crossing locations, condition assessment and 
culvert sizes

Spring Snow 
and Melt 
Observations



Airport Creek
Proponent’s Drainage Issues / Concerns



September 2018June 2018  
Airport Creek Photos

South of crossing 1 ( 2x 1800 mm dia.) – Early Spring Meltoff

Crossing 1 (2 x 1800 mm dia.) ‐ Early Fall



September 2018June 2018  
Airport Creek Photos

South of  
Crossing 2

(2100 mm
dia.) ‐  

Accumulated  
Garbage

Crossing 2 (2100 mm dia.)



September 2018June 2018  
Airport Creek Photos

South of Crossing 3 (4 x 1200 mm dia. and 2 x 1000  
mm dia.) ‐ Damaged Ends

North of Crossing 3 ‐ damaged endsSouth of Crossing 3 (4 x 1200 mm dia. and 2 x 1000  mm dia.) ‐ Damaged Ends



September 2018June 2018  
Airport Creek Photos

North of Crossing 3 ‐ Broken End



September 2018June 2018  
Airport Creek Photos

North of Crossing 3 ‐ Deflected End



September 2018June 2018  
Airport Creek Photos

North of Crossing 3 ‐ Wooden Pallet in Stream



September 2018June 2018  
Airport Creek Photos

South of Crossing 3 (4 x 1200 mm dia. and 2 x 1000  mm dia.) ‐ Early Fall



September 2018June 2018  
Airport Creek Photos

South of  
Crossing 4

(800 mm dia.)
− not  

receiving any  
flow

North of Crossing 4 (800 mm dia.) looking  
Upstream ‐ Garbage in the pipe



September 2018June 2018  
Airport Creek Photos

North of  
Crossing 5 (3
x 300 mm  
dia.) ‐  

Garbage  
accumulated

North of Crossing 5 (3 x 300 mm dia.) looking  
Upstream ‐ Garbage in the pipe



September 2018June 2018  
Airport Creek Photos

North of Crossing 5 (300 mm dia. ) looking  Upstream ‐ Corroded 
pipe exposed after the  removal of garbage



September 2018June 2018  
Airport Creek Photos

South of Crossing 5 (3 x 300 mm dia. ) looking  Downstream ‐ 
Garbage accumulated



September 2018June 2018  
Airport Creek Photos

East of Crossing 6 (1200 mm dia. ) & 6B (600 mm dia. ) East of Crossing 6B (600 mm dia.) ‐ Appears to be  garbage in the 
stream



September 2018June 2018  
Airport Creek Photos

East of  
Crossing 6
(1200 mm

dia.)

East of Crossing 6 (1200 mm dia.)



September 2018June 2018  
Airport Creek Photos

North of  
Crossing 7

(600 mm dia.)

North of Crossing 7 (600 mm dia.)



September 2018June 2018  
Airport Creek Photos

South of  
Crossing 7

(600 mm dia.)

South of Crossing 7 (600 mm dia.)



September 2018June 2018  
Airport Creek Photos

South of Crossing 7 (600 mm dia.) ‐ Sediment  buildup in the pipe



September 2018June 2018  
Airport Creek Photos

East of  
Crossing 8 (2
x 1000 mm  
dia. and 1 x  
1600 mm  
dia.) ‐ Snow  
about to melt

East of Crossing 8 (2 x 1000 mm dia. and 1 x 1600  
mm dia.)



September 2018June 2018  
Airport Creek Photos

East of  
Crossing 8
(1600 mm

dia.) closeup ‐  
Sediment  

buildup inside  
the pipe

East of Crossing 8 (1000 mm dia.)



September 2018June 2018  
Airport Creek Photos

West of  
Crossing 8  
behind the  
fence ‐  
Garbage



September 2018June 2018  
Airport Creek Photos

East of  
Crossing 9
(2100 mm

dia.)

East of Crossing 9 (2100 mm dia.) looking  
Upstream



September 2018June 2018  
Airport Creek Photos

West of  
Crossing 9
(2100 mm

dia.) ‐  
Furniture  
inside the  

pipe

West of Crossing 9 (2100) looking Downstream



September 2018June 2018  
Airport Creek Photos

East of Crossing 10 (3100 mm dia.) & 10B (1600  mm dia.)East of Crossing 10 (3100 mm dia.) & 10B (1600 mm  dia.)



September 2018June 2018  
Airport Creek Photos

East of Crossing 10 (3100 mm dia.) ‐ Deflected Pipe

East of Crossing 10 (3100 mm dia.) ‐ Snow melt



September 2018June 2018  
Airport Creek Photos

East of  
Crossing 10
(3100 mm

dia.)



September 2018June 2018  
Airport Creek Photos

Dam near  
Crossing 12 (3
x 1000 mm  
dia. and 1 x  
2100 mm  

dia.) North of Crossing 12 (3 x 1000 mm dia. and 1 x  2100 mm dia.) looking 
Upstream ‐ Garbage buildup  infront of pipe



September 2018June 2018  
Airport Creek Photos

North of  
Crossing 12 (3
x 1000 mm  
dia. and 1 x  
2100 mm  
dia.) ‐  

Garbage in  
the stream

North of Crossing 12 (3 x 1000 mm dia. and 1 x  2100 mm dia.) looking 
Upstream ‐ Wooden Pallets  and Garbage



September 2018June 2018  
Airport Creek Photos

South of  
Crossing 12 (3
x 1000 mm  
dia. and 1 x  
2100 mm  

dia.)

South of Crossing 12 (3 x 1000 mm dia. and 1 x  
2100 mm dia.) looking Downstream ‐ Garbage in  

the flow



September 2018June 2018  
Airport Creek Photos

East of  
Crossing 13
(1600 mm

dia.)

East of Crossing 13 (1600 mm dia.) looking  
Downstream ‐ Garage in the stream



September 2018June 2018  
Airport Creek Photos

East of Crossing 13 (1600 mm dia.) looking  Downstream ‐ Barrel 
inside the pipe, probably  received during the stream flow



September 2018June 2018  
Airport Creek Photos

East of  Crossing 13
(1600 mm

dia.)
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Airport Creek

Airport Creek
Crossing# Upstream Downstream Dia. (mm) Material Shape Configuration Submerged Condition

X1a N S 1800 Corrugated Steel Circular Projected N Surface Corrosion on floor
X1b N S 1800 Corrugated Steel Circular Projected N Surface Corrosion on floor
X2 N S 2100 Corrugated Steel Circular Projected Y Deformed Edges, surface corrosion on floor
X3a NE SW 1000 Corrugated Steel Circular Projected N Torn out edges, surface corrosion on floor
X3b NE SW 1000 Corrugated Steel Circular Projected N Torn out edges, surface corrosion on floor
X3c NE SW 1200 Corrugated Steel Circular Projected Y Torn out edges, surface corrosion on floor

X3d NE SW 1200 Corrugated Steel Circular Projected Y Torn out edges, surface corrosion on floor, multiple roof 
sags identified

X3e NE SW 1200 Corrugated Steel Circular Projected Y Torn out edges, surface corrosion on floor
X3f NE SW 1200 Corrugated Steel Circular Projected Y Torn out edges, surface corrosion on floor
X4 NE SW 800 Corrugated Steel Circular Projected N

X5a NE SW 3000 Corrugated Steel Circular Projected N Deformed Edges, Fine deposits on the upstream end, 
Culvert inoperational due to deposits

X5b NE SW 3000 Corrugated Steel Circular Projected N Culvert end worn out, broken pieces

X5c NE SW 3000 Corrugated Steel Circular Projected N Deformed Edges, Garbage identified in the Culvert. 
Culvert flooe significantly corroded at the upstream end.

X6 NW SE 1200 Corrugated Steel Circular Projected Y
X6b NW SE 600 Corrugated Steel Circular Projected N

X7 NE SW 600 Corrugated Steel Circular Projected N Deformed Edges. Signifcant amount of fine deposition in 
the Culvert.

X8a NW SE 1000 Corrugated Steel Circular Projected N
X8b NW SE 1600 Corrugated Steel Circular Projected Y Mud deposit at the downstream end
X8c NW SE 1000 Corrugated Steel Circular Projected N Surface Corrosion on the floor of Culvert

X9 NE SW 2100 Corrugated Steel Circular Projected N Torn out edges, significant amount of debris deposited at 
the upstream end. A furniture was identified in the Culvert

X10a NW SE 3100 Corrugated Steel Arch Projected N Garbage deposits at the upstream end
X10b NW SE 1600 Corrugated Steel Circular Projected N

X12a N S 1000 Corrugated Steel Circular Projected N Deformed Culvert, elliptical in shape, surface corrosion 
on floor

X12b N S 1000 Corrugated Steel Circular Projected N Worn Out Edges, surface corrosion on floor
X12c N S 1000 Corrugated Steel Circular Projected N Surface corrosion on floor

X12d N S 2100 Corrugated Steel Circular Projected N Deformed Culvert, deflected sidewall at 2 O'clock, at the 
downstream end.

X13 NW SE 1600 Corrugated Steel Circular Projected N Deteriorated Edges at the downstream end



Lake Geraldine
Proponent’s Drainage Issues / Concerns



September 2018June 2018  
Lake Geraldine

North of Crossing 1 (2 x 700 mm dia.) Upstream of Crossing 1 ( 2 x 700 mm dia.) ‐
Damaged Ends



September 2018June 2018  
Lake Geraldine

South of Crossing 1 ( 2 x 700 mm dia.) ‐ Bike and  Garbage in the stream Downstream of Crossing 1 ( 2 x 700 mm dia.) ‐
Damaged and broken pieces



September 2018June 2018  
Lake Geraldine

North of  Crossing 2
(3

x 1200mm  dia.) ‐  
Garbage

Upstream of Crossing 2 (3 x 1200 mm dia.) ‐
Garbage infront of the pipe



September 2018June 2018  
Lake Geraldine

South of Crossing 2 (3 x 1200 mm dia.) ‐ Garbage in  the stream, pipe not in good
shape

Upstream of Crossing 2 (3 x 1200 mm dia.) ‐ Broken  End



September 2018June 2018  
Lake Geraldine

North of  
Crossing 3 (3
x 1500 mm
dia. and 2 x
620 mmdia.)
− Garbage  
right beside  
the pipe

Upstream of Crossing 3 (2 x 1500 mm dia. and 1 x  
620 mm dia.) ‐ Deflected Pipe with damaged ends



September 2018June 2018  
Lake Geraldine

South of Crossing 3 (3 x 1500 mm dia. and 2 x 620  mm dia.) ‐ Bike in the
stream Upstream of Crossing 3 (1500 mm dia.) ‐ Garbage and  sediment buildup inside the pipe



September 2018June 2018  
Lake Geraldine

Crossing 4 (2 x 1350 mm dia.) looking North ‐ Pipes  half buried in the substrate Upstream of Crossing 4 (2 x 1350 mm dia.) ‐ Tire  seen in the stream, pipes half 
buried in the  substrate



September 2018June 2018  
Lake Geraldine

Crossing 4 (2 x 1350 mm dia.) looking South Downstream of Crossing 4 (2 x 1350 mm dia.) ‐
Garbage in the stream



September 2018June 2018  
Lake Geraldine

Crossing 5  looking
West
− Clear span  bridge, 
13 m  wide over a  
channelwith  7m 
wide  bankful.
Unstable  bank on  
downstram  left



September 2018June 2018  
Lake Geraldine

Crossing 6  
looking  

South West ‐  
2 x 1300mm
dia., 7 m  
long with  

one 800mm  
dia. dia  
overflow  
pipe

Downstream of Crossing 6 ‐ 2 x 1300 mm dia., 7 m
long with one 800 mm dia. dia overflow pipe



September 2018June 2018  
Lake Geraldine

Crossing 6 ( 2 x 1300 mm dia. and 1 x 800 mm dia.  overflow) looking South 
West ‐ Blokced due to snow

Upstream of Crossing 6 (1300 mm dia.) ‐ Deflected  Pipe



September 2018June 2018  
Lake Geraldine

South of  
Crossing 7
(3200mm
dia.) looking  
North ‐ Pipe  

not   
accessible  
due to  

sediment  
buildup

Upstream of Crossing 7 (3200 mm dia.) ‐Sediment
Buildup inside the pipe



September 2018June 2018  
Lake Geraldine

South of Crossing 7 (3200 mm dia.) looking North ‐
Sediment Buildup

Downstream of Crossing 7 (3200 mm dia.) ‐ Garbage  infront of pipe



September 2018June 2018  
Lake Geraldine

North of Crossing 8 (2 x 1950 mm dia. ‐ 22m long)  looking Southeast Upstream of Crossing 8 (1950 mm dia.) ‐ Sediment  builup infront of pipe



September 2018June 2018  
Lake Geraldine

South of Crossing 8 (2 x 1950 mm dia.) looking North
− Blocked due to snow

Downstream of Crossing 8 (2 x 1950 mm dia.)



September 2018June 2018  
Lake Geraldine

Crossing 9  looking  
South ‐  Concrete  
dam, over 1  m
drop.
Complete  barrier, 
no  flow over  
structure,  water 
flows  through rock  
debris under  
structure

Upstream of Crossing 9 ‐ Concrete dam, over 1 m drop.  Complete barrier, no flow 
over structure, water flows  through rock debris under structure



September 2018June 2018  
Lake Geraldine

Crossing 9  looking  
South ‐  Concrete  
dam, over 1  m
drop.
Complete  barrier, 
no  flow over  
structure,  water 
flows  through rock  
debris under  
structure

Downstream of Crossing 9 ‐Concrete dam, over 1 m drop.
Complete barrier, no flow over structure, water flows  through rock debris under

structure



September 2018June 2018  
Lake Geraldine

South of  
Crossing 10 (
2x 1350 mm
dia.) looking
Downstream
− 80 m long,  

steep  
installation

Upstream of Crossing 10 ‐ 2 x 1350 mm dia., 80m  
long, steep installation



September 2018June 2018  
Lake Geraldine

South of Crossing 10 (2 x 1350 mm dia.) looking  Downstream ‐ Blocked 
due to snow

Downstream of Crossing 10 (2 x 1350 mm dia.)



September 2018June 2018  
Lake Geraldine

Upstream of  
Crossing 10  
Looking  
North ‐  

Wooden box  
identified on  
the stream

Upstream of Crossing 10 (1350 mm dia.) ‐ Bars in  
the pipe
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Lake Geraldine

Lake Geraldine
Crossing# Type Upstream Downstream Dia. (mm) Material Shape Configuration Submerged Condition

X1a NE SW 700 Corrugated Steel Circular Projected Y Torn out edges, boulder obstructing the flow. Fine and 
gravel deposits identified in the Culvert.

X1b NE SW 700 Corrugated Steel Circular Projected Y Torn out edges, surface corrosion on floor
X2a NE SW 1200 Corrugated Steel Circular Projected Y Deformed edges, Surface corrosion on floor.

X2b NE SW 1200 Corrugated Steel Circular Projected Y Significant fine deposits at the downstream end. Culvert not 
usable

X2c NE SW 1200 Corrugated Steel Circular Projected Y Torn out edges, roof sag identified at downstream end. Fine 
and gravel deposits observed at the upstream end.

X3a N S 1500 Corrugated Steel Circular Projected Y Cardboard and barrel identified in stream, blocked Culvert 
due to fine and gravel deposits

X3b N S 1500 Corrugated Steel Circular Projected Y Surface corrsoion on floor, Bicycle identified in stream at the 
downstream end, Fine and gravel deposits observed.

X3c N S 1500 Corrugated Steel Circular Projected Y Deformed Culvert, elliptical in shape

X3d N S 620 Corrugated Steel Circular Projected N Deformed Culvert, with multiple bulging along the length of 
Culvert

X3e N S 620 Corrugated Steel Circular Projected N Minor deformities at edges

X4a N S 1350 Corrugated Steel Circular Projected Y Culvert half buried in the substrate, significant roof sagging, 
deformed Culvert

X4b N S 1350 Corrugated Steel Circular Projected Y Culvert half buried in the substrate, significant roof sagging, 
multiple circumferential cracks, deformed Culvert

X5 Bridge NW SE Unstable bank on downstream left
X6a NW SE 1300 Corrugated Steel Circular Projected Y
X6b NW SE 800 Corrugated Steel Circular Projected N Deformed Culvert, elliptical in shape

X6c NW SE 1300 Corrugated Steel Circular Projected Y Deformed at dowstream end, multiple roof sags identified 
along the length of Culvert

X7 Footings NW SE 3200 Wooden Cribs Arch Projected Y Significant amount of fine and rock deposits in the Culvert. 
Culvert inoperable.

X8a N S 1950 Corrugated Steel Circular Projected N
X8b N S 1950 Corrugated Steel Circular Projected Y

X9 Dam N S
Concrete wingwall is broken ,and not tied in long enough. 
Undermined structure. Further degradation of dam coulod 
result in possible collapse.

X10a N S 1350 Corrugated Steel Arch Beveled N Culvert significantly corroded at the floor, minor gravel 
deposits observed

X10b N S 1350 Corrugated Steel Arch Beveled N Culvert significantly corroded at the floor, minor gravel 
deposits observed



Apex River
Proponent’s Drainage Issues / Concerns



June 2018 September 2018
Apex River

Road of  Interest  Looking  Northwest



June 2018 September 2018
Apex River

Left Side of  Road of  Interest ‐  LookingWest



June 2018 September 2018
Apex River

Easternmost  culvert on  south side of  road ‐  Blocked Pipe



June 2018 September 2018
Apex River

Cluster 1 of 4
Culverts (4 x
9400 mm  

dia.) on south  
side of road ‐  
Blocked due  
to snow

Cluster 1 of 4 Culverts (4 x 9400 mm dia.) on north  
side of road ‐ Garbage and broken pieces infront of  

pipe



June 2018 September 2018
Apex River

Cluster 2 of 3
Culverts (3 x
1100 mm  

dia.) on south  
side of road ‐  
Blocked due  
to snow

Cluster 2 of 3 Culverts (3 x 1100 mm dia.) on south  
side of road ‐ Deflected on the top end



June 2018 September 2018
Apex River

Cluster 2 (3 x 1100 mm dia.) taken from South side  of road ‐ Damaged Ends
Cluster 2 (3 x 1100 mm dia.) taken from North side of  road ‐ Blocked due to

snow



June 2018 September 2018
Apex River

Cluster 1 (4 x 9400 mm dia.) taken from north side of  road ‐ Blocked due 
to snow



June 2018 September 2018
Apex River

Solo Culvert (1100 mm dia.) taken from North side of road



June 2018 September 2018
Apex River

Stream  running on  
South side of  road



June 2018 September 2018
Apex River

Road of  Interest ‐  LookingWest



June 2018 September 2018
Apex River

C3N1

North side of Cluster 3



June 2018 September 2018
Apex River

C3N2

Northside of Cluster 3 ‐ Deflected Pipe due to heavy  loads



June 2018 September 2018
Apex River

C3S1

Southside of Cluster 3 ‐ Debris due to  sedimentation in 
the culvert



SummaryApex River

Apex River
Crossing# Upstream Downstream Dia. (mm) Material Shape Configuration Submerged Condition

Ia Corrugated Steel Circular Projected N Broken Culvert, Surface corrosion on the floor

C1a N S 9400 Corrugated Steel Circular Projected N Deformed Edges, Surface corrosion on floor, minor 
roof sagging

C1b N S 9400 Corrugated Steel Circular Projected N
Deformed Culvert, appears oval in shape, 
significant roof sagging observed in the middle. 
Surface corrosion on floor.

C1c N S 9400 Corrugated Steel Circular Projected N Surface corrosion on floor, torn out edges
C1d N S 9400 Corrugated Steel Circular Projected N Surface corrosion on floor, torn out edges
C2a N S 1100 Corrugated Steel Circular Projected Y Torn out edges, Surface corrosion on floor

C2b N S 1100 Corrugated Steel Circular Projected Y Torn out edges, Surface corrosion on floor, gravel 
deposits

C2c N S 1100 Corrugated Steel Circular Projected Y Torn out edges, Surface corrosion on floor and side 
walls

C3a N S Corrugated Steel Circular Projected N Surface corrosion on floor, roof sagging in the 
middle

C3b N S Corrugated Steel Circular Projected Y Surface corrosion on floor, worn out ends

C3c N S Corrugated Steel Circular Projected N Deformed Culvert, Roof sags identified at multiple 
locations



Historical Climate Data Review



Data Review
• Precipitation
• IDF (Intensity-Duration-Frequency) Curves
• Snowfall Depths
• Media Reports
• Flooding
• Other Reports & Literature



Historical Climate Data 
Collected



Historical Climate Data 
Collected



Historical Climate Data 
Collected



Precipitation
• Daily Records (1946-2018, 72 Years)
• 12-hour Records (1950-2018, 68 Years)
• 6-hour Records (1950-2018, 68 Years)
• 2-hour Records (1982-2018, 36 Years)
• 1-hour Records (1982-2018, 36 Years)
• 15-minute Records (1982-2018, 10 Years)
• 10-minute Records (1982-2002, 10 Years)
• 5-minute Records (1982-2002, 10 Years)



Precipitation Data 
Conversion
• Analyzed Data to get the maximum 

precipitation values in a given year
• Converted precipitation data 

compared with the existing Data



Daily Precipitation
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Summary
Precipitation 
Data



Summary – Trends
Precipitation 
Data





IDF Curves
Historical Climate Data Review



IDF Curves – Gumbel Estimate
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2Y 5Y 10Y 25Y 50Y 100Y 200Y

IDF Parameters
Rate = a*(t-c)^b Return Frequency

Parameters 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 200-yr
a 42.80 140.98 239.19 401.74 546.08 714.81 898.34
b -7.83 -17.54 -21.33 -24.80 -26.72 -28.39 -29.74
c -0.47 -0.63 -0.70 -0.77 -0.80 -0.83 -0.86
R2 0.992 0.993 0.989 0.983 0.980 0.977 0.975

Rate = a*(t-c)^b where t= duration in minutes



IDF Curves
(Intensity-

Duration-
Frequency)

Data available 
1982-2002



Snowfall Depths

Note: the 
peak snow 
depth in 
2018 was 
31 cm
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Framework for Asset Management Plan



• Review/Collect Asset Information
• Existing Information Sources
• Identify and Describe Assets – Culvert Map
• Data collection through Field Inspections – Culvert Sizes
• Condition Assessment – Assign Ranks
• Performance Monitoring
• Valuation Data

• Establish Levels of Service
• Identify future flow demands
• Establish measures and Targets

Framework
Asset 
Management 
Plan



• Lifecycle Management
• Estimate Remaining Life

• Operations and Maintenance
• Schedule Operation Activities
• Maintain infrastructure Risk Register
• Define Asset Hierarchy

• Renewal / Replacement Program
• Based on the asset ranking and hierarchy

Framework
Asset 
Management 
Plan



Design Standards Updates



Updates
Design 
Standards
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Updates
Design 
Standards



Next Steps



Next Steps



Discussion / 
Questions



Characterization of Study Area









Airport Creek Aerial



Preliminary Model Construction



Model Construction
• Sufficient GIS source data collected
• Preliminary models built
• Crucial elements missing: culvert data 

(locations, sizes, conditions, slopes, 
inverts, lengths)
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