MUNICIPAL INFRASTRUCTURE WORKING GROUP


Kimberley Municipal Infrastructure Vulnerability Screening Worksheet

Instructions: Rank system elements in the table below according to high (1) or moderate (2) vulnerability vis-à-vis key climate factors given possible climate scenarios out to the 2040s, using the following general guidelines.  Please use accompanying base maps (will be provided at working group meeting) to pinpoint key locations of high vulnerability.
High Vulnerability – Based on best available judgment (engineering and operational), there is a high risk of reduced or limited performance and perhaps even failure of the element due to the indicated climatic factor. High vulnerabilities will require remedial action in the short-to-medium term (0-8 yrs). Note: A high vulnerability may also exist if there is insufficient information or too many unknowns to make a professional judgment. 

Moderate Vulnerability – Based on best available judgment, there is a moderate risk of failure of the component from an interaction with the identified climatic factor. Moderate vulnerabilities will require remedial action in the medium-to-longer term (8-20 yrs) and would involve specific actions that are likely lower in scope and cost compared to higher vulnerabilities.

	
	Flooding
	High Temperature
	Low Temperature
	Intense Rain
	Drought
	Ice Storm, Accretion
	Heavy Snow Event
	Extreme Wind
	Hail
	Freeze/Thaw
	Rain on Snow Events
	Wildfire
	General Notes

	a) Mark Creek Reservoir


	M-H (sedimentation)
	
	
	M-H
(sedimentation)
	M-H

(water quality)
	
	
	
	
	
	
	
	High water - sedimentation, drought -water quality issues.  Low reservoir levels could impact micro-hydro planned for dam.

	b) Dam Structure


	
	
	
	
	
	
	
	
	
	
	
	
	Dam is relatively new – built to high standards

	c) Matthew Creek Water Intake
	H(sedimentation)
	
	
	H(sedimentation)
	M
	
	M

(access)
	
	
	
	
	
	

	d) Water Chlorination: Mark Creek Facility
	H
	
	
	H
	
	
	M
	
	
	
	
	H
	In high flow, chlorination not as effective – may require additional treatment as per Drinking Water regs

	e) Water Chlorination: Matthew Crk Facility
	H


	
	
	H
	
	
	M

(access)
	
	
	
	
	H
	In high flow, chlorination not as effective– may require additional treatment as per Drinking Water regs

	f) Water Treatment: Chemical Storage
	
	
	
	
	
	
	
	
	
	
	
	H
	

	g) Mark Creek (in town, esp. near flume) 
	H
	
	
	H
	
	
	
	
	
	
	H
	
	Creek rechannelizes quickly if obstructed

	h) Kimberley Creek (in town – esp. culvert size)
	H
	
	
	H
	
	
	
	
	
	
	H
	
	Flooding has occurred in Coronation Park, down Wallinger – need to keep culvert unobstructed

	i) Lois Creek (in town)


	
	
	
	
	
	
	
	
	
	
	
	
	

	j) Water distribution: pump & pressure reduction stations
	
	
	
	
	
	
	
	
	
	
	
	
	

	k) Water Distribution: pipelines & valves
	
	
	H

(extremes only)
	
	
	
	
	
	
	H

(more cycles)
	
	
	For freeze/thaw events, it assumes more cycles which is harder on pipes/valves

	l) Stormwater: at-risk drainage catchments
	
	
	
	
	
	
	
	
	
	
	
	
	

	m) Stormwater: flood-risk areas
	
	
	
	
	
	
	M
	
	
	M
	M
	
	This tends to be highly localized

	n) Stormwater: protection of water quality & aquatic habitat
	M
	
	
	M
	
	
	
	
	
	
	
	
	Aquatex indicates that any water quality reduction from stormwater outflow is extremely temporary and not a significant concern

	o) Stormwater: inflow/infiltration into sanitary sewer lines
	M
	
	
	M
	
	
	
	
	
	
	
	
	Considerable progress has been made in reducing extent of infiltration

	p) Sanitary sewer: collection system
	
	
	
	
	
	
	
	
	
	
	
	
	

	q) Sanitary sewer: treatment plant
	H
	
	
	H
	
	
	
	
	
	
	
	
	If storm water infiltration gets too high, zinc levels can interfere with plant’s biological process; too much concentration of effluent causes opposite problem

	2. Municipal Buildings
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) City Hall


	
	M
(roof)
	
	M
(roof)
	
	
	
	
	
	M

(roof)
	M
(roof)
	
	

	b) Civic Centre


	
	
	
	
	
	
	
	
	
	
	
	
	

	c) Marysville Arena


	
	
	
	
	
	
	
	
	
	
	
	
	

	d) Curling Rink


	
	
	
	
	
	
	
	
	
	
	
	
	

	e) Works Yard


	
	
	
	
	
	
	
	
	
	
	
	M
	Depending on state of forest interface

	f) Aquatic Centre


	
	
	
	
	
	
	
	
	
	
	
	
	

	g) Centennial Hall


	M
	
	
	
	
	
	
	
	
	
	
	
	Flooding from Kimberley Creek

	h) Kimberley Campground
	
	
	
	
	
	
	
	
	
	
	
	H
	

	i) Centre 64


	
	
	
	
	
	
	
	
	
	
	
	
	

	j) Library/Museum


	
	
	
	
	
	
	
	
	
	
	
	
	

	k) future Convention Centre
	
	
	
	
	
	
	
	
	
	
	
	M
	

	3. Trails, Parks, Leisure
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) Mark Creek Trails


	M-H
	
	
	
	
	H
(trees)
	H
(trees)
	H
(trees)
	
	
	
	M

	Black Bear to Marysville most vulnerable to tree hazards, fire, flooding

	b) Skate Park


	
	
	
	
	
	
	
	
	
	
	
	
	

	d) Lois Creek Trails


	
	
	
	
	
	H

(trees)
	H

(trees)
	H

(trees)
	
	
	
	M
	

	e) Nature Park trails


	
	
	
	
	
	
	
	
	
	
	
	M
	

	f) Purcell Park


	
	
	
	
	M
	
	
	
	
	
	
	
	

	g) Bootleg Gap


	
	
	
	
	M
	
	
	H
(trees)
	
	
	
	
	

	h) Bocce Pits & Rotary Park
	
	
	
	
	
	
	
	
	
	
	
	
	

	i) Coronation Park


	
	
	
	
	
	
	
	
	
	
	
	
	

	j) Cominco Gardens


	
	
	
	
	M
	H

(trees)
	H

(trees)
	H

(trees)
	
	
	
	
	

	k) Lois Creek Park


	
	
	
	
	
	
	
	
	
	
	
	
	

	l) Al Fabro Walkway


	
	
	
	
	
	
	
	
	
	
	
	
	

	m) Downtown Stairs


	
	
	
	
	
	
	
	
	
	
	
	
	

	n) Peak to Platzl Trail 


	
	
	
	
	
	H

(trees)
	H

(trees)
	H

(trees)
	
	
	
	
	

	o) Nurse’s Trail


	
	
	
	
	
	H

(trees)
	H

(trees)
	H

(trees)
	
	
	
	
	

	p) Nordic Centre


	
	
	
	
	
	H

(trees)
	H

(trees)
	H

(trees)
	
	
	
	M
	

	q) Kimberley Cemetery


	
	
	
	
	
	
	
	
	
	
	
	
	

	r) Marysville Cemetery


	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Roads, Access
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) Highway 3/95


	
	
	
	
	
	
	
	
	
	
	
	
	

	b) Highway 95A


	
	
	
	
	
	
	
	
	
	
	
	
	

	c) Municipal roads


	
	
	
	
	
	
	
	
	
	M
	
	
	More frequent maintenance

	d) Ditches


	
	
	
	
	
	
	
	
	
	
	
	
	

	e) Culverts


	
	
	
	
	
	
	
	
	
	
	
	
	

	f) Bridges


	
	
	
	
	
	
	
	
	
	
	
	
	Noted that bridge replacement schedule developed in 2008; bridges are well over Mark Creek

	g) Embankments/

cuts/steep slopes


	H
(Mark Creek)
	
	
	H
(see notes)
	
	
	
	
	
	
	
	
	Land instability due to intense rain, etc, possible for: campground, St Mary sub, Mark Creek, Hwy 95A, ski hill.  Others possible – unknown – interface logging may result in new instabilities????

	h) Sidewalks


	
	
	
	
	
	
	
	
	
	
	
	
	

	i) Platzl pedestrian area


	
	
	
	
	
	
	
	
	
	M
	
	
	Ice could present safety problems for tourists, pedestrians

	j) Platzl parking lot


	
	
	
	
	
	
	
	
	
	
	
	
	

	k) Utility Poles (City does not own any)

	
	
	
	
	
	H
	
	
	
	
	
	
	Possibility of major freezing rain events unknown

	l) Hazard Trees


	
	
	
	
	
	H
	H
	H
	
	
	
	
	See Trails, Parks for high hazard tree areas

	m) City Power supply

	
	
	
	
	
	
	
	
	
	
	
	
	

	n) Telecommunications – SCADA (Supervisory Control and Data Acquisition system connected to pumps, other equipment allowing remote operation.
	
	
	
	
	
	H
	
	
	
	
	
	
	Possibility of major freezing rain events unknown…
Need to find out more about nature of SCADA system and how it might be vulnerable.

	o) Operations and Maintenance procedures for any of the above


	
	
	
	
	
	
	
	
	
	
	
	
	Noted that ops/maintenance for water related infrastructure, trails, parks & green spaces will need to be monitored, reviewed and adjusted over time


Adaptive Capacity, Vulnerability & Risk Work Sheet for:  Hazard Trees along Roadways, Trails, in Parks & Green Areas
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Signage/Warnings to public to keep out of high risk areas during and immediately after significant storm events
	People ignore signs
	Implement for Black Bear-Marysville Trail because of cottonwoods

	Temporary closure of high hazard areas
	Difficult to ensure this occurs in a timely fashion
	Not recommended.

	To assist with regular inspection and removal of hazard trees or branches: re-introduce “adopt-a-trail”, encourage public to notify City of problem trees, visual inspection by City trail maintenance/clearing crews, and creation of trail conditions website.
	Cost, capacity, getting public engaged, getting a Kimberely trails database up and running
	Implement all of the suggested actions.  Trail conditions website suggested to tourism group as well.

	Identification of trees of special significance to the community & strategies to minimize weather-related damage

	Cost, capacity, most are situated on private property.
	Implement for public areas, including Platzl, Cominco Gardens, Rotary and other city parks, trees in “bumpouts” established by Hwy 95A upgrading.

	Ensure conditions for sustaining healthy trees in high-value areas like Cominco Gardens, Bootleg Gap, etc

	
	See previous recommendation

	Assessment of hazard tree risk by professional arborist, with recommendations to minimize risk

	Cost, professional opinion will be conservative – resulting in removal of more trees than may be necessary.
	Not recommended.

	Adaptive Capacity (L-M-H):
	M
	Sensitivity (L-M-H):
	H

	Vulnerability - No Action (L-M-H)
	H
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	M
	Risk – With Action (1-5)
	


Adaptive Capacity, Vulnerability & Risk Work Sheet for: Drinking Water System 
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Issue water advisories when increased turbidity poses a risk
	None
	This is already an established practice.

	Upgrade chlorination plants or extend water treatment to effectively treat higher and more turbid flows (OCP, p.74)
	Significant cost – not feasible without considerable funding from other levels of government.
	As a short-medium term alternative, improve drinking water quality by replacing older mains that can harbour bacteria; step up flushing programs; loop dead ends in water distribution system

	Review maintenance schedules for Matthew Creek intake, City pump and pressure reduction stations to ensure sedimentation and any increase in freeze/thaw cycles do not create an issue
	No significant challenges or barriers
	Recommended

	Reduce impact of extreme cold on water pipelines & valves by providing plumbing connection for in-line heaters in at-risk areas in Townsite and Chapman Camp & monitor for extreme cold weather without snowcover.
	Kimberley has accepted this vulnerability for decades.  Given warming climate, this is likely to become less of a priority.
	Recommended

	Use Mark Creek water for Marysville when Matthew Creek sedimentation levels are high.
	This already occurs.
	This is already an established practice.  As noted by Water/Forests group, there is no reciprocal backup system for Matthew Creek water if the Mark Creek system goes down.

	Reduce wildfire risk to chlorination plants through appropriate firesmarting
	Has this already been done?
	

	Adaptive Capacity (L-M-H):
	L
	Sensitivity (L-M-H):
	H

	Vulnerability - No Action (L-M-H)
	H
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	
	Risk – With Action (1-5)
	


Adaptive Capacity, Vulnerability & Risk Work Sheet for: Stormwater system during spring run off, rain-on-snow events and/or intense rain – risk of flooding
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Review maintenance/inspection schedule for stormwater drains to minimize localized flooding

	No significant challenges/barriers
	Recommended

	Review maintenance/inspection schedule for Kimberley Creek culvert to ensure no debris/blockage

	No significant challenges/barriers
	Recommended

	Identify at-risk drainage catchments to focus priority action (OCP, p. 79)

	No significant challenges/barriers
	Recommended for next OCP

	Design drainage facilities and flood control works based on the xxx-year storm event (OCP, p.79)

	
	Recommended for next OCP – and update the cycle of storm events suggested in OCP for design standards

	Develop an integrated stormwater management plan (OCP, p.79)

	
	Recommended for next OCP



	
	
	

	Adaptive Capacity (L-M-H):
	L-M
	Sensitivity (L-M-H):
	H

	Vulnerability - No Action (L-M-H)
	H
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	M
	Risk – With Action (1-5)
	


Adaptive Capacity, Vulnerability & Risk Work Sheet for: Sanitary Sewer & Treatment System – risk of more frequent or higher volume of stormwater infiltration into collection system resulting in high zinc levels that impact biological treatment process at plant, or insufficient dilution of effluent which also causes issues for biological treatment process.
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Reduce stormwater inflow and infiltration into sewer lines (OCP, p. 77) 

	There has been significant progress on this – plant is now occasionally getting effluent that is too concentrated.
	Review plant records to determine current status of this issue – both in terms of too much inflow and not enough to create adequate dilution of effluent.

	Upgrade sewage treatment plant to accommodate both higher zinc levels and more concentrated effluent

	Cost
	The plant will require upgrading in the next 5-10 years.  Upgrade sooner if federal-provincial funds available.

	
	
	

	
	
	

	
	
	

	
	
	

	Adaptive Capacity (L-M-H):
	L
	Sensitivity (L-M-H):
	L-M

	Vulnerability - No Action (L-M-H)
	M-H
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	L
	Risk – With Action (1-5)
	


Adaptive Capacity, Vulnerability & Risk Work Sheet for: Wildfire protection of at-risk Municipal Infrastructure Components (chlorination facilities for Mark Creek and Matthew Creek, Kimberley Campground)
***Table to be completed with advice of Fire chief
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Firesmarting buildings and grounds of at-risk infrastructure components

	
	To be completed with advice of Fire chief

	Interface forest fuel reduction

	Is it possible to do any fuel treatments on lands west of campground? Does City own the land?


	

	Wildfire emergency plan addresses noted components

	
	

	
	
	

	
	
	

	
	
	

	Adaptive Capacity (L-M-H):
	
	Sensitivity (L-M-H):
	

	Vulnerability - No Action (L-M-H)
	
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	
	Risk – With Action (1-5)
	


Adaptive Capacity, Vulnerability & Risk Work Sheet for: Embankments, Cuts and Steep Slopes – Risk of instability from intense precipitation/water events.
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Review previous City studies on slope stability throughout the community: campground, Marysville subdivision
	No significant challenges/barriers
	Recommended.

	Ensure drainage, run-off toward known at-risk areas is minimized & appropriately diverted to more stable areas

	No significant challenges/barriers
	Recommended

	Minimize development, disturbance and vegetation removal on and near slopes exceeding 25% as per Natural Hazard Areas identified in OCP

	No significant challenges/barriers
	Recommended

	Monitor known at-risk slopes for signs of subsidence, instability

	Jurisdiction over slopes adjacent to Hwy 95A within City limits

	Clarify jurisdiction over at-risk slopes along Hwy 95A within City limits

	
	
	

	
	
	

	Adaptive Capacity (L-M-H):
	M
	Sensitivity (L-M-H):
	M-H

	Vulnerability - No Action (L-M-H)
	M-H
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	L-M
	Risk – With Action (1-5)
	


Sample Adaptive Capacity, Vulnerability & Risk Work Sheet for: Flooding of Mark Creek
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Review freeboard on Mark Creek as per 1999 Mark Creek Flood Study Recommendations

	No significant challenges or barriers.
	Recommended

	Review/update Emergency Flood Plan

	No significant challenges or barriers
	Recommended

	Determine options for medium-long term replacement of concrete flume to replicate more natural streambed conditions – undertake visioning process as part of OCP

	No significant challenges or barriers
	Recommended

	City to develop strategy to acquire at-risk properties along affected areas of Mark Creek along flume and upstream of flume. 

	No significant challenges or barriers.
	Recommended

	Update Flood Hazard mapping for Kimberley using current recommended storm event return rates as part of OCP renewal.

	No significant challenges or barriers
	Recommended

	Minimize likelihood of debris getting trapped in flume during peak runoff by enhanced upstream monitoring

	Very difficult to effectively implement this given flow rates during peak runoff.
	No action.

	Obtain updated storm return event design standards for all municipal infrastructure components.

	Availability of updated standards
	Recommended - contact Infrastructure Canada’s project that is working on climate adaptation and municipal infrastructure

	Adaptive Capacity (L-M-H):
	L-M
	Sensitivity (L-M-H):
	H

	Vulnerability - No Action (L-M-H)
	H
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	L-M
	Risk – With Action (1-5)
	


Sample Adaptive Capacity, Vulnerability & Risk Work Sheet for: Kimberley Creek Flooding @ Morrison Sub, Coronation Park
	Possible Adaptive Actions
	Challenges/Barriers
	Recommended Actions

	
	
	

	Flood reduction actions in Morrison subdivision: increase size of Kimberley Creek culverts or berm the creek.

	Resistance by Morrison sub landowners to changeout culverts or undertake any kind of remedial work by City to reduce flood risk.

	No action recommended at this time.

	Review 2002 flood report to determine cause of flood (e.g. debris issues or culvert size where creek goes under Coronation Park)

	No significant challenges or barriers
	Recommended

	Increase size of Kimberley Creek reservoir

	Reservoir is outside of City’s jurisdiction, plus cost/technical feasibility
	No action recommended at this time.

	Upstream restoration of Kimberley Creek to increase infiltration

	Outside of City’s jurisdiction.
	City ensure flooding concerns are addressed by forestry operations on Kimberley Creek with view to keep them as low as possible.

	Do regular clean-up & maintenance around Kimberley Creek culvert in the late fall to minimize debris issues in spring freshet

	No significant challenges or barriers
	Recommended

	
	
	

	
	
	

	Adaptive Capacity (L-M-H):
	
	Sensitivity (L-M-H):
	

	Vulnerability - No Action (L-M-H)
	
	Risk – No Action (1-5)
	

	Vulnerability - With Action (L-M-H)
	
	Risk – With Action (1-5)
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