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An assessment of monitoring and operating and maintenance (O&M) costs was completed for the current pond, the 
enhanced pond and the engineered alternative, with the following results:

•	 The current pond has no associated O&M costs

•	 The enhanced natural asset would require annual O&M costs of $2,128/year

•	 The engineered alternative would require annual O&M costs of $1,600/year

A lifecycle cost comparison using a 25-year timeframe was completed using a 5% discount rate. We found the current-day 
costs of the natural pond to be $0, the enhanced pond to be approximately $64,000, and the engineered alternative to 
be roughly $248,000. 

These values are focused on the value of water quality improvements, and exclude important co-benefits. Although 
they are not valued, this project also qualitatively addresses the role of the project area in improving: water quality for 
downstream communities; stream health/biodiversity; and, recreational fishing. 

The foregoing information can be leveraged by the District for a variety of asset management purposes, initial elements 
of which are contained in the report.

The approach taken for the Sparwood project can be replicated in other areas of relevance to the District.

Summary
The Sparwood Project was initiated by the District of Sparwood to improve water quality in the Elk River through improved 
management of natural assets. 

Specifically, the Sparwood project identified a natural pond at the outlet of a culvert and explored options to manage, 
rehabilitate and monitor it to provide stormwater “pre-treatment” to control erosion and reduce discharge of sediment 
and other effluents into the Elk River.  These services are understood to improve water quality, with benefits to the local 
recreational fishery and corresponding economic outcomes. 

The pond area, along with the forested area adjacent to the pond and Elk River, provide important water quality 
management services for the Sparwood community.  Project results indicate that the pond area provides temporary 
attenuation of stormwater flows and a corresponding reduction of total suspended solids (TSS). In its current state, the 
pond removes approximately 90.1% of TSS annually.  

Hydrologic and hydraulic modelling was completed for the catchment to estimate the overall percentage of TSS removed 
from the water flowing into the Elk River by the pond areas on an average annual basis. The model was run under four 
scenarios: 

1.	 existing geometry based on historic rainfall data; 

2.	 existing geometry considering future rainfall with an allowance for climate change; 

3.	 enhanced geometry based on historic rainfall data; and,

4.	 enhanced geometry considering future rainfall with an allowance for climate change.

Modelling demonstrated that the pond removes approximately 90.1% of TSS annually. Under a future climate change 
scenario, the existing pond is estimated to remove 89.8% of TSS annually. 

An enhanced pond, without any allowance for climate change, would remove an estimate 94.1% of TSS annually. Under 
a future climate change scenario, the enhanced pond is estimated to remove 93.9% of TSS annually.  For both future 
rainfall scenarios, the ponds are expected to experience a slight reduction in average annual removal rates as a result 
of climate change.

An economic analysis included an assessment of:

1.	 the upfront, or capital costs of three infrastructure alternatives – the existing pond, an enhanced pond, and the 
grey infrastructure alternative

2.	 the monitoring, maintenance and operations costs of each alternative, and 

3.	 a lifecycle analysis of the three alternatives.

An engineered alternative comparator to the pond was identified through consultations with the District. Stormceptors 
were selected as a comparator for the purposes of economic analysis. 

The comparison of the capital costs for the three infrastructure options – the existing pond, the enhanced pond, and the 
grey infrastructure alternative – show that:

•	 the pond in its current state has no capital costs,

•	 an enhanced pond would cost $27,549.84, 

•	 a fully engineered alternative was estimated to cost $200,070.00. 
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Context
The District of Sparwood is located on the Elk River in British Columbia. This is a sub-basin of the Kootenay River Basin, 
the second largest tributary of the Columbia River watershed. According to the 2016 Census, Sparwood is home to 
3,784 people and has 2,130 private dwellings. 

The District of Sparwood’s Official Community Plan places a strong emphasis on protecting, enhancing and using natural 
assets. This includes an update to the District’s Subdivision and Development Servicing Bylaw to include: integrated 
stormwater management practices; incorporating the use of natural systems; and developing guidelines to mitigate the 
loss of wetlands, wildlife habitat and indigenous vegetation areas. Currently, a master plan is being developed for water, 
wastewater and stormwater management. 

The District of Sparwood is also finalizing a Stormwater Infrastructure Plan to develop a computer hydraulic model to 
evaluate the performance of the stormwater system under rainfall events of different magnitude, focusing on existing 
infrastructure conditions. The stormwater management plan describes two key areas of Sparwood:

•	 Sparwood Proper: This is the lower part of Sparwood. The land use in Sparwood Proper is a mixture of single and 
multi-family residential, commercial, institutional, and light industrial. Most of Sparwood Proper drains toward 
the Elk River, with some areas draining toward Michel Creek. The downtown core is situated approximately 20 
metres higher than the rest of Sparwood Proper. Other than the escarpment, the remainder of the developed 
land in Sparwood Proper is relatively flat, with slopes typically less than 1-2%. Soils are mainly sandy loam 
underlain by extensive gravel and cobble stones.

•	 Sparwood Heights: Sparwood Heights is located across the Elk River from Sparwood Proper. The land use in 
Sparwood Heights is mainly single and multi-family residential. A golf course and resort development has been 
proposed for the Whiskey Jack area in Sparwood Heights. The golf development took advantage of cobble stone 
to provide exfiltration ponds with major system runoff for heavy events. The terrain in Sparwood Heights is 
generally steeper than in Sparwood Proper, with an overall relief from north to south of approximately 50 metres. 
The area generally drains from west to east toward Highway 43 and the Elk River. The soils in Sparwood Heights 
are mainly silt-clays. There are approximately 180 undeveloped lots in the area. These have been cleared and 
have some groundcover.

The two areas of Sparwood are shown in Figure 1. The lower part of Sparwood is Sparwood Proper. Sparwood Heights is 
located across the Elk River from Sparwood Proper.

Of these two areas, Sparwood Proper was selected as the area of focus.  Additional details on the project area are in the 
section, .

 

Introduction
The term “municipal natural assets” refers to the stock of natural resources or ecosystems that is relied upon, managed, 
or could be managed by a municipality, regional district, or other form of local government for the sustainable provision of 
one or more local government services (MNAI, 2017). By conceptualizing nature as an asset, the ways in which humans 
depend on and impact the environment can be codified, tracked and managed. Business and economic activity depends 
on natural assets to provide important inputs into production such as clean water, minerals, and timber. Natural assets 
are also important to human physical and social well-being. Benefits in terms of better air quality, water quality and 
climate stability as well as protection from flood and erosion impacts of extreme weather events are well established. 
Urban green space, parks, wetlands and protected areas provide important recreation spaces and buffer the effect of 
extreme heat in urban settings reducing the prevalence of respiratory infections and heat related illnesses. If natural 
assets are not managed responsibly, their value will depreciate and their ability to provide services from which humans 
benefit will diminish. Indeed, like any asset, natural assets need to be carefully managed to ensure a sustainable supply 
of services.

Communities like the District of Sparwood recognize that it is as important to understand, measure, manage and account 
for natural assets as it is for engineered ones. The Municipal Natural Asset Initiative (MNAI) project in Sparwood (“the 
Sparwood project”) was initiated by Sparwood to increase their understanding of how proper management of the natural 
assets within the community contribute to improved water quality. 

This report provides technical results of the Sparwood project and is organized as follows:

•	 This Introduction describes the project objectives, the project area and provides a brief overview of the relevant 
natural assets.

•	 The Approach chapter describes the modelling approach that was employed to assess the contribution of the 
assets to water quality as well as key data sources that informed the analysis.

•	 The Natural Assets Assessment chapter describes the quantity and condition of natural assets in the project 
area.

•	 The Planning for Natural Assets chapter provides direction on how to manage the natural assets for improved 
water quality.

•	 The Implementation of Natural Assets Plan chapter describes specific actions that should be considered as a 
natural asset plan to protect the natural assets of interest.

•	 Appendices contain additional information of relevance to the Sparwood project. 

Goals and Objectives
The goal of the Sparwood project was to improve water quality in the Elk River through management of the natural 
assets in an area of Sparwood known as .  In particular, the project identified natural assets that can be managed, built, 
rehabilitated or monitored to provide stormwater pre-treatment to help control erosion and the discharge of sediment and 
other effluents to improve water quality and the local recreational fishery.

Objectives in support of this goal were to:

•	 Understand existing or potential natural assets and their actual or potential contribution to water quality across 
the river system that is within Sparwood’s jurisdiction.

•	 Understand risks to water quality such as increased frequency and intensity of storm events, and increased 
development in the area of Sparwood Heights.

•	 Identify options to manage, monitor, rehabilitate and/or build natural assets to reduce erosion and sedimentation.

•	 Develop a preliminary understanding of sediment sources that are outside Sparwood’s jurisdiction, and potential 
steps to address these.
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Figure 3 - Culvert and channel in Sparwood Heights. Source: MNAI

The river also receives selenium leachate from historical and 
current mining practices. To date, significant data has been 
compiled associated with understanding potential mining impacts 
on the community.  As part of new coal mine applications, permit 
conditions require well replacement or abatement. To date, mining 
activity has only affected one municipal well (#3), which has been 
shut down.  Other wells could potentially be impacted depending on 
the level of water extraction. Selenium leachate was not selected 
as a focus for this project. However, the data gathered in respect 
of mining activities were used as inputs for the Sparwood Project.

An assumption explored in the Sparwood project is that managing, 
monitoring, rehabilitating and/or building natural assets to reduce 
erosion and sedimentation at key points throughout an area to 
provide stormwater control and treatment could improve water 
quality around the community.

Natural Asset Focus of the Sparwood 
Project
MNAI defines natural assets as ecosystem features that are nature-
based and provide services that would otherwise require the 

equivalent of engineered infrastructure. For local governments, natural assets can include forests that convey stormwater 
and recharge aquifers, wetlands that reduce flooding risk, and coastal areas that protect against storm surges and sea 
level rise, among others. By identifying natural assets at the community level and prioritizing those in municipal asset 
management portfolios, local governments can secure important budget savings while also delivering vital municipal 
services. They will also be better prepared to deal with the local effects of climate change (MNAI 2018).

For the Sparwood project, analysis focused on a pond at 
the storm outlet immediately downstream of the railroad 
(Figure 4). This area receives runoff from a developed 
subcatchment. As such, the stormwater runoff discharging 
through the culvert and into the pool contains sediment. 
The pool provides temporary attenuation for these flows, 
meaning that the flow of water is slowed down as it moves 
through the pool. As a result, some sediment is able to 
settle out before reaching the Elk River. Other natural 
assets (e.g. wetland, forest, riparian areas) that provide, 
or could provide with restoration, filtering and storage 
services above the principle outlets into the river are also 
relevant but did not receive the same level of scrutiny in 
this analysis. 

Figure 4 - The pond area at the storm outlet; the key natural asset of 
interest to the project. Source: Google Earth

Figure 1 – MNAI project area. Source: Green Analytics

Some areas of the river are regularly impacted by large 
stormwater flows dumping sediment and other urban 
runoff into the river. As a result, the river turns brown after 
heavy rainfall events. This is of particular relevance and 
concern to the community given the strong emphasis 
placed on recreation, tourism and fisheries, all of which 
have important economic benefits in the region.

Figure 2 shows principle outlets where sediment can 
enter the river. Upstream from these outlets are multiple 
point sources for erosion and sedimentation. Run-off from 
these feed into various channels and finally, the outlets. 
Individually, these point sources are not substantial, but 
collectively, they may have a substantial effect on water 
quality.

 

Figure 2 - Approximate location of outlets into river.  
Sediment from multiple point sources reaches each 
outlet, diminishing water quality. Source: Google Earth

Sedimentation may increase given the 
predicted regional effects of climate change, 
including more frequent and intense rainfall 
events.  Furthermore, the impact of individual 
point sources can reasonably be expected 
to increase in areas that are still being 
developed, for example, Sparwood Heights. 
Figure 3 shows a channel and culvert in the 
Sparwood Heights area. It is an example of 
one of the many point sources of sediment 
to the river. The culvert is partially filled with 
sediment. Erosion and sedimentation from 
Sparwood Heights will likely increase as 
development continues.
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The asset inventory was informed by land cover data obtained from the community. The condition and risk assessment 
were conducted in consultation with community representatives as was defining the alternative management scenarios 
and future implications to existing service levels. 

As described below, four scenarios were assessed for Sparwood. The modelling approach employed to quantify the 
service levels under the alternative scenarios (step 7 above) is also described. 

Modelling Approach for Scenario Analysis
As noted, the natural asset of interest to the Sparwood project is the pond at the outlet of a culvert (Figure 4), and 
thus the focus of the hydrologic and hydraulic modelling. The modelling approach estimated the overall percent of total 
suspended solids (TSS) removed from the water flowing into the Elk River by the pond on an average annual basis. The 
performance of the pond in this regard was evaluated for four scenarios:

•	 Scenario 1: Existing geometry, based on historic rainfall data,

•	 Scenario 2: Existing geometry, considering future rainfall with an allowance for climate change,

•	 Scenario 3: Enhanced geometry, based on historic rainfall data, and

•	 Scenario 4: Enhanced geometry, considering future rainfall with an allowance for climate change.

The modelling steps required for each scenario are described below.

Scenario 1 – Existing Conditions with Historical Rainfall

For Scenario 1, PCSWMM was employed to model sediment removal by the pond under existing conditions.1 One year 
of hourly/daily rainfall data was obtained from the Environment Canada rain gauge located in Sparwood.2 This data was 
used to establish a flow exceedance-duration curve that measures the percent of flow that exceed various flow rate 
thresholds. The rate of sediment removal (given the size of the sediment entering the pond from the upstream catchment 
area) within the pond was estimated and used to specify removal efficiency rates across a range of flow rates (e.g. at 
0.01 m3/s, the pond removed 95% of total suspended solids). The removal efficiency rates were then applied to the 
average annual flow exceedance-duration curve to estimate the average annual TSS removal rate of the pond under 
existing conditions and based on historical rainfall.

Scenario 2 – Existing Conditions with Climate Change

For scenario 2, the historical rainfall data was scaled up to simulate increased frequency and intensity of rainfall events 
due to climate change. This revised data was used to simulate water outflow into the pond. A flow exceedance-duration 
curve that measures the percent of flows that exceed various flow rate thresholds was established. The rate of sediment 
removal (given the size of the sediment entering the pond from the upstream catchment area) within the pond was 
estimated and, as was done with the baseline conditions, used to specify removal efficiency rates across a range of flow 
rates. The removal efficiency rates were then applied to the revised annual flow exceedance-duration curve to estimate 
the average annual TSS removal rate of the pond under existing conditions and based on increased rainfall.

1	  https://www.pcswmm.com/

2	 We received hourly rainfall data from Environment Canada for the Sparwood Gauge (No. 1157630), for the period of record 
from 1980 to 2017

Approach
This section describes MNAI’s overall approach, and its use in the Sparwood project. 

MNAI Approach
MNAI’s natural asset methodology is rooted in modern, structured asset management processes. The methodology 
generally follows the standard asset management assess, plan and implement steps, highlighting novel considerations 
required for local natural assets and associated services.

MNAI has a range of tools, including templates and guidelines, that are configured for use according to local government 
needs.  The methodology and tools are delivered through ongoing support from the MNAI technical team over the project 
life.  The levels and details of this support are described in a Memorandum of Understanding that MNAI signs with local 
government partners.

Asset management strategies require a multi-disciplinary approach. The MNAI process begins with an initial engagement 
session with community representatives from across a range of disciplines. This includes, for example, Parks, Public 
Works, Geographic Information Systems (GIS), Engineering, Planning, Water and Wastewater, and Finance. During the 
initial engagement session, plans and priorities of the community are discussed, key natural assets within the jurisdictional 
boundaries of the community are identified along with the important services those assets provide. Site visits to areas 
containing important natural assets may be undertaken and key geospatial features observed and documented. The 
objectives of this initial engagement session are to identify:

•	 natural asset/s that will be the focus of the natural asset assessment

•	 geographic boundary/ies of the focus assets

•	 skillsets and expertise of relevance to the natural asset assessment

•	 community personnel that will engage in the assessment process

•	 data needs of the assessment and the sources for the relevant data

The initial community engagement session for the Sparwood project took place on June 13, 2018. It was attended by 
representatives from numerous departments including Operations, Finance, Parks, and Planning. Appendix A contains 
the agenda for the session along with a list of participants. At the completion of the session, the focus on the role of 
natural assets in supporting improved water quality in the Elk River was established.

Following the initial community engagement session, the MNAI team works with the target community to complete a 
natural asset assessment. The assessment generally involves the following steps:

1.	 Defining the scope of natural asset

2.	 Inventorying the natural assets by collecting and organizing existing information about the asset

3.	 Conducting a condition assessment of the assets

4.	 Conducting a risk assessment of the assets

5.	 Quantifying existing service levels from the assets

6.	 Developing scenarios to explore alternative management plans and future implications to existing service levels

7.	 Quantifying services levels under alternative scenarios

8.	 Developing operation and management plans based on existing conditions, risks, and desired service level 
trajectories

The steps above were completed for Sparwood with a focus on improving water quality in the Elk River. The scope of 
the project was determined be weighing the project objectives against data availability and proposed modeling and 
economic approaches. An assumption made in this and other MNAI projects is that a manageable initial project can, with 
effective design, be replicated in other areas of relevance to the local government.  
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Natural Asset Assessment
This section presents the results of the assessment of natural assets within the Sparwood area. 

Asset Inventory
For the community of Sparwood, a number of avenues were explored to complete a natural asset inventory. 

First, land cover data was obtained for the Sparwood area from the BC government3 and the different land cover types 
within the project area were identified, grouped and quantified. The data from the BC government is low resolution 
considering the size of the project area and it was clear that some natural assets within the urban area of Sparwood 
are not being captured by this data. Thus, other avenues were explored to identify the natural assets in the project area. 

Second, an unsupervised classification of landcover types was undertaken. This approach is used when local data/
knowledge is lacking. With unsupervised classification, analysts choose a number of classes to divide images of the 
project area into. Images are then scanned and an algorithm divides the area into the class types that correspond to 
landcover types (i.e. forest, water, grasslands). The location and area of each landcover type are then quantified. For 
Sparwood, the unsupervised classification, which is presented in Appendix B, did not differentiate well between built-up 
areas along the river. 

Third, a supervised classification of landcover types was undertaken for the project area. With this approach, local 
knowledge is used to identify “training sites” for the algorithm. This involves identifying areas of a known land cover type 
and informing the algorithm of the location and extent of the landcover type. The algorithm then uses that information to 
identify other areas of the same landcover type. A range of landcover types can be specified in this manner and areas 
of each specified landcover type can be identified and quantified. The supervised classification was compared with 
the landcover data obtained from the BC government and a number of discrepancies between the two datasets were 
identified. The use of supervised classification can be a challenge when applying it to mountainous areas where shadows 
can mask the landcover types. The results of the supervised classification are provided in Appendix C. In the end, the 
landcover data obtained from the BC government was deemed the most reliable source of data for informing the asset 
inventory. The supervised classification may be useful in the future if local knowledge is used to improve the land cover 
classifications provided in Appendix C.

Table 1 presents a breakdown of land cover types for the area depicted in the figure above. The vast majority of the land 
(almost 50%) is young forest with a sizable area dedicated to urban as well.

TABLE 1 – LAND COVER TYPES IN THE SPARWOOD AREA

Land Cover Type Area (hectares) Portion of Land (%)

Agriculture 295.4 12.9

Mining 8.7 0.4

Forest - Recently Logged 75.7 3.3

Mixed Residential Agriculture 33.6 1.5

Forest - Selectively Logged 61.3 2.7

Urban 518.5 22.6

Wetlands 191.4 8.3

Forest - Young Forest 1,113.6 48.5

TOTAL 2,333.0 100
 

3	  www.data.gov.bc.ca

Scenario 3 – Enhancement with Historical Rainfall

Under this scenario, an enhancement of the pond was considered in combination with historical rainfall. The enhancement 
assumed that the existing pond is connected to an old remnant side channel. This enhancement would increase the flow 
length between the storm outfall and the river, which would increase the retention time. The result would be increased 
settlement of total suspended solids, which would increase the removal efficiency rates of the natural system. To model 
this scenario, revised removal efficiency rates were established that reflect the increased settlement resulting from 
the longer flow area between the storm outfall and the river. The revised efficiency rates were then applied to annual 
flow exceedance-duration curves (based on historical rainfall levels) and the average annual TSS removal rate of the 
enhanced pond considering historical rainfall was established.

Scenario 4 – Enhancement with Climate Change

This final scenario examined the impact of enhancing the pond by connecting it to the old remnant side channel combined 
with increased intensity and frequency of rainfall due to climate change. For this scenario, revised removal efficiency 
rates (as per Scenario 3) were applied to annual flow exceedance-duration curves that reflect increased rainfall (as per 
Scenario 2). The average annual total suspended solids removal rates of the enhanced pond were then established 
taking into consideration increased rainfall.



14 15Municipal Natural Assets Initiative: District of Sparwood, British Columbia

TABLE 3 – SUMMARY OF ASSET CONDITIONS

Natural Riverbank

Asset component Description Physical 
condition

Functional 
condition Demand condition

Pond at storm 
water outlet

Physical 
dimensions: 7.5 
m wide by 19.9 m 
long 

Good Good Fair

Forested area
Forested area 
adjacent to the 
pond and the river

Good Good Excellent

*scale: physical, functional and demand condition - poor, fair, good, excellent

*scale: physical, functional and demand condition - poor, fair, good, excellent

**scale: potential condition improvement – low, medium, high

Water Quality Benefits 
As the focus of the Sparwood project is on the water quality benefits provided by the pond at the storm outlet downstream 
of the railroad, such benefits were assessed in detail. The results of the baseline scenario (Scenario 1) are provided 
here. The District of Sparwood provided an existing PCSWMM model of the area. This model includes both a hydrologic 
component and a hydraulic component. The hydrologic component of the model simulates rainfall events, and estimates 
the amount of runoff that is generated based on the sub-catchments. Some of the key parameters that impact the 
amount of runoff include the sub-catchment areas, the shape of the sub-catchments, the slope of the ground, the type 
of land cover (i.e. forested, grassed, paved), and soil properties. The hydraulic component of the model includes all of the 
ditches, channels, culverts and pipes that route the water through the system to the outfall to the Elk River.

Hourly rainfall data was received from Environment Canada for the Sparwood Gauge (No. 1157630), for the period of 
record from 1980 to 2017. A cursory review of the data noted that precipitation values were missing from the dataset 
for all of the winter months.

Using the PCSWMM model provided by the District, hourly rainfall values were entered and a continuous simulation run 
for the 37 years of data. This is not a complete data set because values are missing in winter months, presumably when 
the precipitation is falling as snow, and is not detected by the gauge. As such, the model is effectively looking at all of the 
rainfall events, and not considering the snowfall events.

Upon completion of the continuous simulation, the timeseries for the flow rate entering the pond was extracted. Then, an 
exceedance curve was developed to illustrate how often various flow rates are exceeded over the duration of the analysis 
(Figure 5).

 

Ecosystem Services Overview
The natural assets present in the Sparwood area deliver ecosystem services to the local residents. The most prevalent 
natural land covers in the area are agriculture and forests but wetlands and mining areas also exist. Collectively, these 
land cover types deliver a host of ecosystem services to the people living in the area. Table 2 lists key ecosystem services 
provided by the natural assets in the project area. The pond that is the focus of this project is located within an area 
classified as forest (young forest in particular).

TABLE 2 – ECOSYSTEM SERVICE PROVISION BY NATURAL ASSET CATEGORY

Natural Asset Ecosystem Services

Forest

•	 Water quality

•	 Stormwater management

•	 Water storage

•	 Air quality improvement

•	 Carbon sequestration

•	 Recreation

Agriculture

•	 Water storage

•	 Crop production

•	 Carbon sequestration

Wetlands

•	 Water quality

•	 Stormwater management

•	 Water storage

•	 Carbon sequestration

•	 Recreation

Mining •	 Coal production

Condition Assessment
The condition of natural assets influences the provision of ecosystem services and the resiliency of assets to threats. A 
condition assessment examines how well assets function in relation to their ability to provide such services. A baseline 
condition assessment can be used to model changes in the level of ecosystem service provision that may result from 
positive interventions that improve the condition of assets or from negative impacts that impoverish the condition of 
assets.

This pond area, along with the forested area adjacent to the pond and the river provide important water quality 
management services for the Sparwood community. A condition assessment was completed for these assets taking 
into consideration the physical condition, functional condition (i.e. the ability of the asset to remove pollutants), and 
demand condition (i.e. the ability of the asset to meet the current demand from the stormwater outflow). The results of 
the condition assessment are provided in Table 3 below.
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To estimate removal efficiency of the pond based on the simulated flow rates it was necessary to understand the size 
of the existing sediment. If the sediment in the runoff is very fine-grained (“fines”), less of it is removed by the pond. 
Conversely, if the sediment is coarse-grained, more of it is removed by the pond. Unfortunately, a detailed particle size 
distribution is not available for the existing runoff from the site. In the absence of site-specific data, the particle size 
distribution for the New Jersey Department of Environmental Protection (NJDEP) standard test sediment (Figure 7) 
was adopted. This is a representative particle size distribution used by NJDEP in the standardized testing of various 
stormwater treatment devices.

Combining the particle size distribution with the various removal efficiency curves for the pond, we developed an overall 
treatment rating curve for the pond which shows the estimated TSS removal as a function of flow rate (Figure 8).

A separate analysis was completed on the pond to estimate the TSS that can be removed from the runoff using the 
methodology outlined in the Land Development Guidelines for the Protection of Aquatic Habitat (Ministry of Environment). 
Based on the geometry of the pond, this method estimates the amount of sediment that is removed for a specified 
flow rate; it gives a different removal percentage for each particle size. This calculation was completed for a range of 
incrementally increasing flow rates, and developed a treatment rating curve for the existing pond. The rating curve shows 
the removal efficiency as a function of flow rate, with each line on the curve representing a different particle size (Figure 
6). The analysis is based on the existing pond geometry, which has an estimated length of 19.9 m, and an estimated 
width of 7.5 m.
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Capital valuation of infrastructure alternatives
An engineered alternative to the pond was identified through consultations with the District.4 A range of structural 
treatment devices were proposed, including Vortechs Separators, Stormceptors and CDS units. The decision to proceed 
with Stormceptors for the purpose of an economic analysis was agreed upon as the District already has one in use and 
is familiar with the operations and maintenance requirements. 

Suppliers of Stormceptors were contacted to obtain a quote for options that provide treatment of 90% to 95% TSS 
removal for a catchment of 8.035 hectares with 60.8% impervious areas. Due to the large area and the water quality 
targets, the suppliers recommended a treatment train consisting of a Stormceptor in line with a Jellyfish Filter. The 
upstream Stormceptor would reduce the size of the Jellyfish Filter required as the Stormceptor pre-treats the coarse 
particles, reducing the maintenance load on the Jellyfish Filter. Appendices D and E provide Supplier Sizing Reports.

The treatment train would consist of the following:
1.	 Stormceptor EFO10 – Removes 52% TSS for the particle size distribution

2.	 Jellyfish JF8-10-2 – Completes removal of up to 80% TSS for the particle size distribution

This combination of engineered infrastructure components do not meet the same reduction levels of TSS as the focus 
natural asset. Treatment up to 90 – 95% would require additional treatment measures such as infiltration or bioretention.

Table 4 provides a comparison of the capital costs for the three infrastructure options – the existing pond, the enhanced 
pond, and the grey infrastructure alternative. The pond in its current state has no capital costs, whereas the enhanced 
pond will require extending the channel length by 60.1 meters. We obtained an estimate for this from the Canadian 
Nursery Landscape Association for an enhanced grass swale.5 The cost was estimated at $61.12/m2. The enhanced 
pond stipulates an increase of 450.75m2 (7.5m x 60.1m), which amounts to $27,549.84. 

The engineered alternative costs were provided by suppliers. Installation was estimated at 35% of purchase costs. The 
capital costs for the engineered alternative does not include taxes and freight and as such, should be considered a 
lower-bound estimate. Given these considerations, the upfront cost of the engineered alternative is $200,070.00.

TABLE 4 – COMPARISON OF CAPITAL COSTS FOR INFRASTRUCTURE OPTIONS

Costing 
Components

Natural asset - 
current

Enhanced natural 
asset

Engineered alternative

Stormceptor Jellyfish Filter

Purchase cost n/a n/a $57,000.00 $91,200.00

Taxes & Freight n/a n/a unknown unknown

Installation n/a $27,549.84 $19,950.00 $31,920.00

Total $0 $27,549.84
$76,950.00 $123,120.00

$200,070.00
* Total cost excludes taxes and freight

Monitoring, operating and maintenance costs for infrastructure alternatives
An assessment of monitoring, operating and maintenance costs was completed for the current pond, the enhanced pond 
and the engineered alternative (i.e. Stormceptor + Jellyfish Filter). 

4	  Personal communications with Tyler Madsen, Director of Operations and Development for Sparwood.

5	  Canadian Nursery Landscape Association (no date). Available on line: https://cnla.ca/learn/life-cycle-cost-analysis-of-
stormwater-management-methods.

 

This overall treatment rating curve was then combined with the flow exceedance curve from the 37-year continuous 
simulation model to estimate the average annual removal of total suspended solids by the pond. Using this approach, 
based on the simulated historic rainfall data, the existing pond is estimated to remove approximately 90.1% of TSS on 
an annual basis.

This is a relatively high removal efficiency. The catchment area draining to the pond is quite small, so the flow rates 
through the pond are quite low. Accordingly, the flow velocities through the pond are also quite low. Based on the assumed 
particle size distribution, the results indicate a high removal efficiency on an annual basis.

Valuation of Water Quality Benefit
Based on the foregoing, it is apparent that the pond provides temporary attenuation of stormwater flows, providing 
for the reduction of total suspended solids (TSS). The modelling demonstrated an increase in TSS reduction for an 
enhanced pond. Here we review the economic considerations of an engineered alternative capable of similar reductions. 
The economic analysis includes an assessment of (1) the upfront, or capital costs of three infrastructure alternatives 
– the existing pond, the enhanced pond, and the grey infrastructure alternative, (2) the monitoring, operations and 
maintenance (O&M) costs of each of the three aforementioned alternatives, and (3) a lifecycle analysis of the three 
alternatives.
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·	 The natural pond in its current state has a 25-year cost of $0

·	 The enhanced pond has a 25-year cost of approximately $64,000

·	 The engineered alternative has a 25-year cost of approximately $248,000.

TABLE 6 – LIFECYCLE COST COMPARISONS

Year Natural asset - current Enhanced natural asset Engineered alternative

0 $0 $27,549.84 $200,070

1 $0 $2,128.00 $1,600

2 $0 $2,128.00 $1,600

3 $0 $2,128.00 $1,600

4 $0 $2,128.00 $1,600

5 $0 $2,128.00 $11,600

6 $0 $2,128.00 $1,600

7 $0 $2,128.00 $1,600

8 $0 $2,128.00 $1,600

9 $0 $2,128.00 $1,600

10 $0 $2,128.00 $11,600

11 $0 $2,128.00 $1,600

12 $0 $2,128.00 $1,600

13 $0 $2,128.00 $1,600

14 $0 $2,128.00 $1,600

15 $0 $2,128.00 $11,600

16 $0 $2,128.00 $1,600

17 $0 $2,128.00 $1,600

18 $0 $2,128.00 $1,600

19 $0 $2,128.00 $1,600

20 $0 $2,128.00 $11,600

21 $0 $2,128.00 $1,600

22 $0 $2,128.00 $1,600

23 $0 $2,128.00 $1,600

24 $0 $2,128.00 $1,600

25 $0 $2,128.00 $11,600

Net present 
cost $0 $63,792.98 $248,126.80

The natural asset of focus in this project - the current pond - only requires trimming of vegetation, which has been 
completed by students in the Sparwood region and has no or insignificant associated cost.6

The enhanced natural asset – the elongated pond – would require vegetative planting, which would assist in capturing 
sediments. The annual maintenance cost of $2,128 is adapted from the Canadian Nursery Landscape Association and 
represents the annualized maintenance cost at 25 years for a naturalized stormwater pond, which includes planting, 
weeding, waterfowl deterrence and cleaning of the inlet and outlet pipes. We determined this to be a close approximation 
of the maintenance requirements for the enhanced natural asset.

The engineered alternative – the Stormceptor unit and Jellyfish Filter unit – will require flushing and vacuuming annually, 
as well as replacement filters every 2-5 years. The cost of flushing and vacuuming was estimated by the City, who owns 
its own flush trucks. The estimate is based on the rental fee ($100/hour), operator salaries (2 operators at $50/hour) 
and inspection and cleaning time (8 hours), for a total of $1,600/year. The cost of replacement filters was obtained 
from the suppliers. We assumed regular maintenance practices and extended the replacement timing to the maximum 
of every 5 years.

While not a regulatory requirement, monitoring of water quality to assess the effectiveness of the natural 
asset over time is recommended. As this cost is common to all, the amount was not included in this analysis.

TABLE 5 – MONITORING, OPERATING AND MAINTENANCE COSTS FOR INFRASTRUCTURE OPTIONS

Maintenance categories Frequency
Natural 
asset - 
current

Enhanced 
natural asset

Engineered 
alternative

Planting & weeding of 
vegetation; cleaning of inlet 
and outlet pipes

n/a $2,128.00 n/a

Trimming of vegetation nil nil nil

Inspection, flushing and 
vacuuming Annually $1,600 

Filter replacement Every 5 years $10,000 
* does not include water quality monitoring, which is common to all options

Lifecycle Cost Comparisons (over 25 years)
Table 6 combines the information above into a lifecycle cost comparison. A timeframe of 25 years was used as this 
reflects a reasonable long-term planning horizon for municipal stormwater infrastructure.  

A discount rate was chosen to assess the economic costs of investments across time as a net present cost (NPC). A rate 
of 5% was chosen, given that civil infrastructure projects generally use a discount rate of 3 – 5%. 

End-of-life comparisons were not included as they occurred outside of the 25-year timeframe for each alternative. The 
pond does not have an end of life, nor does the enhanced pond. The engineered alternative’s concrete components 
last 100+ years, where its fiberglass components last 50+ years. Its filters, however, last only 5 years. As such, the 
replacement costs for the filters were included in this analysis.7 

With the considerations outlined above, we found the current-day costs of each option as follows: 

6	  Personal communications with Tyler Madsen, Director of Operations and Development for Sparwood.

7	  https://www.codot.gov/programs/research/pdfs/2006/discountrate.pdf; http://www.wisconcrete.org/wp-content/uploads/2016/02/5b-
Wathne-LCCA-Fundamentals.pdf 
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Beneficiaries of aquatic biodiversity include both local populations (the population of the Elk Valley is 15,000) and 
visitors to Elk Valley.  The latter includes anglers pursuing fishing opportunities on the Elk River and contributes to the 
region’s economic base. 

Indeed, the Kootenay Rockies region in which the Elk Valley is located, is a popular tourist destination. The area received 
18.9 million overnight tourist visits in 2014, and generated $9.2 billion in related spending.14 A majority of the tourists (> 
75%) visiting the Kootenay Rockies region are from Alberta and other parts of B.C.  Sparwood received close to 55,000 
visitors in 2013, with the vast majority visiting between July-September when fishing is at a peak.  Anglers fish westslope 
cutthroat trout and bull trout. Local highways and forest service roads run parallel to the Elk River from Elko to Elkford 
and its tributaries throughout the valley. The Elk River fishery is one of seven deemed “classified waters” in southeastern 
B.C. Classified waters are regulated and have a specific number of angler days assigned to guides, of which there are 
approximately 20 offering services in the Elk Valley. Non-guided anglers also make extensive use of the river, with an 
estimated 9,000 non-guided angler days used during each season. Total room revenue in 2012 for the Kootenay Rockies 
region was $81 million.15 A portion of this value would be attributable to angling in the Sparwood region. 

14	  Destination BC, 2017

15	  Penfold & Meyer, 2015

Natural Asset Co-benefits
The Sparwood natural asset assessment focusses narrowly on the value of water quality improvements resulting from 
the  of the pond at the storm outlet, as is evident in Table 2.  However, the pond and other natural assets in the Sparwood 
area have functions that provide important co-benefits including:

1.	 Improved water quality for downstream communities 

2.	 Improved stream health/biodiversity 

3.	 Improved recreational, specifically fishing, opportunities 

For example, forests and wetlands in and around Sparwood provide water filtration services that contribute to improved 
water quality for the residents of Sparwood and downstream communities including Fernie (population 5,249), Hosmer 
(population 115) and Elko (population 163). Water quality is a particular concern for this area given current and historical 
selenium concentrations in the surface waters of the Elk River. Such concentrations have been increasing since the 
1990s as a result of open-pit coal mining activities in the area.8 Selenium is found in coal rich deposits like those 
underlying much of the Elk Valley, where Teck Resources owns and operates five metallurgical coal mines. While selenium 
is a naturally occurring element and is essential to human health in very small doses, it can become toxic at higher levels 
and it is harmful to aquatic life and other egg-laying creatures, even at low levels.9 Selenium persists and bioaccumulates 
and can be transferred through the food chain, thus having the potential to cause long-term damage to the environment, 
particularly near areas where continuous emissions occur.10  To safeguard aquatic life, B.C.’s water quality guidelines 
recommend selenium levels not exceed 2 parts per billion.11 Those same guidelines limit selenium in drinking water to 
10 parts per billion. 

Selenium will remain a concern in the area for the foreseeable future. Teck is planning an $88.5 million expansion at 
its existing Fording River mine. The Swift project will produce an additional 170 tonnes of coal over 25 years, according 
to a B.C. government news release.12 Over the next 5 years, Teck expects to invest between $850 and $900 million in 
water treatment facilities. The company is experimenting with ‘saturated rock fill’ methods in an attempt to reduce the 
amount of selenium entering the environment via waste rock piles.  Despite this, a 2014 water quality plan focuses on 
attempting to stabilize selenium levels in the water until 2023. B.C. does not anticipate that Teck will begin the work of 
lowering selenium levels in the watershed until the 2030s.

Notwithstanding this, it is important to note that many natural assets in the Sparwood area filter toxins and prevent them 
from entering the Elk River.  Downstream communities benefit from this, and will continue to do so provided the natural 
assets remain intact and functional. 

Benefits of selenium filtering services include maintaining aquatic biodiversity, including habitat for the westslope 
cutthroat trout (Oncorhynchus clarkii lewisi or “Cutties”), an indicator of ecosystem health. In 2014, an expert report 
prepared for Environment Canada warned that selenium pollution from mining in the Elk Valley was negatively impacting 
fish. The report warned that increases in selenium pollution would inevitably lead to “a total population collapse of 
sensitive species like the westslope cutthroat trout.”.13 These fish are thought to be one of the first species to populate 
B.C. after the last ice age, but are now found in only in a small fragment of its historic habitat. The oxbows of the Upper 
Fording, a tributary of the Elk River, have created unique conditions for a particular population of westslope cutthroat trout 
that have remained genetically distinct, not having bred or ‘hybridized’ with other nearby populations. Pacific populations 
of this species are currently listed by the federal government as a species of special concern. 

8	  Lemly, 2014

9	  Linnitt, 2018

10	  Ibid

11	  B.C. Ministry of Environment & Climate Change Strategy, 2019a

12	  Ibid

13	  Lemly, D., 2014, p.4
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is reduced, so less sediment is able to settle out.  The reduction in the average annual removal efficiency of the pond 
is quite low because at the upper end of the range, larger particles are 100% removed at the flows seen in the pond.  
Even with a 12% increase in rainfall, and the corresponding increase in runoff, the larger particles still experience 100% 
removal for most of the flow spectrum.

Scenario 3: Enhanced Pond Geometry with Historic Rainfall Data
Recognizing that removal efficiency of the pond is based on the pond geometry, additional analysis was completed to 
evaluate the potential benefits of increasing pond dimensions.  For this potential enhanced pond scenario, the pond 
width was kept at 7.5 m, but the length increased from 19.9 m to 80 m.  By increasing the length of the pond, the 
retention time is increased, providing more opportunity for sediment to settle.

Using the same methodology from MoE outlined above, new removal efficiencies curves for various particle sizes for the 
enhanced pond (Figure 10) were established.  This information was combined with the assumed particle size distribution 
to develop an updated overall removal efficiency rating curve for the enhanced pond (Figure 11).

Figure 10 - Removal Efficiency Curves for Various Particle Sizes – Enhanced Pond

Planning for Natural Asset Management
In addition to the existing pond under historic rainfall conditions (Scenario 1), the pond was evaluated under a climate 
change scenario (Scenarios 2 and 4), as well as upgraded pond scenarios (Scenarios 3 and 4). The results of the 
modelling of these scenarios follow.

Scenario 2: Existing Pond Geometry with Climate Change Allowance
To estimate the potential future impacts of climate change on the design rainfall data, we reviewed the Plan2Adapt 
information provided by the Pacific Climate Impacts Consortium (PCIC).16  Based on this tool, the average annual 
precipitation in the East Kootenay Region is expected to increase by 12% by the 2080’s (based on the 90th percentile 
of the various Global Circulation Models).

To account for this predicted impact, we increased the rainfall by 12% at each hourly timestep in the historic rainfall 
file.  We then reran the 37-year continuous simulation with the PCSWMM model, and extracted the timeseries for flows 
entering the pond to develop a new exceedance curve (Figure 9).

Figure 9 – Flow exceedance curve for climate change data set

We used the same approach outlined for the existing condition scenario to estimate the overall removal efficiency of the 
pond.  Under a future climate change scenario with a 12% increase in average annual precipitation, the existing pond is 
estimated to remove approximately 89.8% of TSS on an annual basis.

The estimated removal efficiency is slightly lower under the climate change scenario because flow rates are expected 
to increase, which will increase velocities through the pond.  As velocities through the pond increase, retention time 

16	  PCIC, 2013.
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Implementation of Natural Asset Plan
By inventorying and assigning service levels, value and O&M costs to the pond and developing an understanding of 
climate scenarios, the District now has a basis for evidence-based actions to manage the project site and expand 
the work to other areas. Following are initial elements for a natural asset management plan that can be refined and 
elaborated in Sparwood to translate the results into core management and financial processes. 

1.	 Consider developing a natural asset policy

A nature asset-management policy can formalize commitments to integrating nature into asset management at the 
strategic level in local governments but it is not a prerequisite for starting to incorporate natural assets into asset 
management. 

An asset-management policy sets out the local government will do in terms of asset management and is generally 
council-endorsed. 

The policy describes principles that the local government will follow when implementing asset-management practices to 
meet its strategic objectives; who will be responsible for ensuring the policy will be implemented; and the scope of assets 
and services covered by the policy. 

An example of principles included in a good practice asset-management policy from the Federation of Canadian 
Municipalities Leadership in Asset Management Program include: 

·	 Service delivery to customers, which centres decision-making on delivering defined levels of service that reflect 
customer expectations while balancing risk and affordability. 

·	 Long-term sustainability and resilience, which requires that services and infrastructure assets be socio-
culturally, environmentally and economically sustainable over the long term. This involves long-term planning that 
manages risks, incorporates triple bottom line (socio-cultural, environmental, economic) considerations, climate 
change awareness and development of resilience. 

·	 Holistic and integrated approach, where decisions are made collaboratively across departments and disciplines. 

·	 Fiscal responsibility, which requires robust asset-management decision-making processes to make the best 
use of available funds to deliver services to communities. 

·	 Innovation and continual improvement, which recognizes that asset management is an ongoing process and 
that a culture of continual improvement will enable the local government to deliver services to the community and 
stakeholders more effectively and efficiently. 

Natural assets can be included in the scope of the asset-management policy. Consideration of natural asset ownership is 
critical at this stage, as in some cases management and monitoring of the asset is possible without ownership (such as 
the management of Gibsons’ aquifer), whereas in other cases negotiation with senior government is required to identify 
roles and responsibilities (such as watershed management). In situations where regulations are required for protection 
of an asset, the presence of conflicting needs may make management for local services difficult or impossible (such 
as the use of a provincial forest for local stormwater conveyance when the forest has an active harvesting licence). In 
these latter cases, a local government may wish to build a business case for further discussions with senior government 
officials.

A good-practice asset management policy usually starts with the policy’s intent, describes how the policy will help support 
the achievement of the local government’s strategic objectives, and lists strategic documents that it is aligned with. 
Strategic documents related to conservation, protection or management of natural assets such as a climate adaptation 
strategy, urban forest management plans, and/or source water protection plans can be included.

Figure 11 - Overall removal efficiency rating curve for the enhanced pond

Based on the simulated historic rainfall data (without any allowance for climate change), the enhanced pond is estimated 
to remove 94.1% of TSS annually.  This is an increase compared to the existing pond geometry, and reflects the additional 
treatment achieved as a result of increased retention time.

Scenario 4: Enhance Pond Geometry with Climate Change Allowance
The performance of the enhanced pond using the simulated flow rate information from the climate change scenario was 
then assessed.

Under a future climate change scenario, the enhanced pond is estimated to remove approximately 93.9% of TSS on an 
annual basis.  As with the existing pond geometry, the enhanced pond is expected to experience a slight reduction in 
average annual removal rates as a result of climate change.

Modelling Limitations
This assessment does not consider the potential for re-suspension of sediment during periods when the pond is subject 
to high flows which could cause turbulence.

Furthermore, the removal efficiency of the pond is highly dependent on the actual particle size distribution of the sediment 
in the runoff.  As noted, in the absence of site-specific data, the particle size distribution for the New Jersey Department 
of Environmental Protection (NJDEP) standard test sediment was adopted.  If the actual sediment within the runoff has 
a higher fines content, then removal efficiencies would be lower. 
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4.	 Recognize interdependencies within natural asset management 

As local governments improve coordination and integration of decision-making regarding infrastructure and asset 
management, they gain an ability to understand the interdependencies of different services provided to the community, 
and the role natural assets can play in supporting service delivery and building resilience. 

Below are a few examples: 

·	 Broader understanding of value. The Buttertubs Marsh in the City of Nanaimo, B.C., was once valued only for 
aesthetic and recreational services. The City recently analyzed the stormwater-related services it provides and 
determined that it provides stormwater storage for the one-in-100-year storm and was resilient under climate 
change scenarios. As a result, the Marsh has been valued at $4.6 million and the analysis enables the city to 
allocate resources to ensure services are maintained. 

·	 Integration of transportation planning and stormwater management: Where staff responsible for 
transportation services and stormwater management historically worked in their own silos with little coordination, 
there are now examples of how collaboration can lead to new approaches that integrate natural assets (or 
green infrastructure) more explicitly into infrastructure design. For example, traffic islands, which are typically 
unattractive tracts of concrete or ashphalt, can contribute to urban heat island effect and force stormwater 
runoff into sewers and pipes, where it needs treatment. Some cities are transforming these spaces into rain 
gardens that provide benefits including: capturing and filtering stormwater on-site, reducing the urban heat island 
effect, protecting biodiversity, and providing aesthetic value to the community. 

·	 Integration of parks and recreation and stormwater management: Some cities are recognizing the important 
role that parks can play in mitigating flooding. For example, a park in Corktown Commons, a neighbourhood in 
Toronto, Ontario, has been designed to flood when the Don River runs high. 

·	 Land use and transportation: Some cities are recognizing the long-term impacts of land-use decisions and are 
designing their built environments to protect the natural environment and biodiversity. For example, the City of 
Edmonton, Alberta, won an award for incorporating wildlife passages that enable wildlife to move safely between 
natural areas in the city. 

 

Example:

The City of Edmonton, AB adopted an asset management policy in 2018 that includes natural assets in its definition of 
infrastructure assets covered by the policy: 

(City of Edmonton Asset Management Strategy) 

Natural asset policy template: 

The City/Town of _____ recognizes the importance of natural assets in providing vital services to the community 
and will include these in its inventories and asset-management practices. Examples include water bodies, 
wetlands and wildlife corridors.

2.	 Develop a natural asset management road map 

An asset management road map is a plan to help guide local governments in implementing their strategy. It includes a 
path for implementing the range of improvement initiatives identified in their strategy or as a result of doing a maturity 
assessment. Local governments may have more than one road map. For example, one might focus on defining further 
engagement with stakeholders while another focuses on improving risk management decision-making. 

Asset Management British Columbia developed a generic Asset Management Roadmap17 to support local governments 
in developing basic asset-management practices. The road map is organized around a number of modules that break out 
the core components of asset management into tasks or activities that can be individually actioned. Local governments 
can use the road map to get started and make progress over time. 

3.	 Identify areas in which the project can be replicated 

•	 Sparwood may wish to complete the process for other sub-catchments and/or expand upon the existing analysis. 
In Sparwood, expanding the project to Cypress Drive is recommended as a near-term action. 

To the extent that it is impractical for Sparwood to build a complete SWMM model for an entire watershed, the District 
also has options to link sub-catchment assessments. In this situation, users should identify a priority sub-watershed area 
and construct a SWMM model for that portion of the larger watershed. Inflows from upstream can be added manually 
to the sub-watershed model by specifying a constant or time-varied inflow value at a junction. These estimates can be 
refined as resources become available for in-depth analysis. Similarly, the outflow time series from a sub-watershed can 
serve as input to a further downstream sub-watershed. This allows for a step-by-step natural asset valuation for a large 
watershed.

Workflow considerations are based on open-source EPA SWMM 5.1.010 software to develop the biophysical model. 
However, there are several proprietary software suites, such as PCSWMM and XPSWMM, that can be added to the 
engine to strengthen analysis.

PCSWMM and XPSWMM integrate GIS capabilities with SWMM and make it easier to calculate sub-catchment and 
stream network properties. These software suites also allow for 2-dimensional flood analysis to determine the lateral 
extent of flooding along stream channels.

17	 https://www.assetmanagementbc.ca/wp-content/uploads/Guide_for_using_the_Roadmap20-AMBC-Sept_23_2011.pdf
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AGENDA

Time Item Lead Outcome & Comments

Part 1: Creating a common understanding

0800-0815 Welcome and introductions Local government  

0815-0900

 Overview of MNAI process: how we 
got here and what to expect Roy 

Objective: ensure participants understand 
have shared understanding of MNAI and what 
to expect

0900-1030 Overview of project document: 
goals, objectives, outputs of project

Local government with 
Michelle and Jeff

Objective: ensure common understanding of 
project

1030-1230
Visit site  

Local government Objective: gather additional information/
context on site

1230-1330 Working Lunch All

Discussion: did the site visit change anyone’s 
understanding of the project?

Lunch provided by local government

Part 2: Roles, responsibilities and actions

1330-1430

Introduction to goals, objectives 
and activities towards Milestone 1 Michelle & Jeff

Objective: ensure common understanding of 
what is required for effective data gathering to 
meet project goals

1430-1530
Discussion on roles and 
responsibilities towards Milestone 
1

Michelle & Jeff with 
support from Roy

15h30-16h30 Conclusions, next steps Roy, Michelle, Jeff [This part can be shortened or used to cover 
additional issues raised during the day]

List of Participants:

Tyler Madsen - Director of Operations, District of Sparwood

Kristi Bilodeau - Director of Finance, District of Sparwood

Terry Melcer - Chief Executive Officer, District of Sparwood

Darrell Kaisner - Roads and Parks Foreman, District of Sparwood

Nelson Wight - Manager of Planning, District of Sparwood

Nic Milligan – Manager of Social Responsibility, Teck Resources Limited

Meredith Hamstead, Climate Action Program Coordinator, Columbia Basin Trust

Roy Brooke – Executive Director, MNAI

Michelle Molnar – Technical Director, MNAI

Jeff Wilson – Technical Support, MNAI

Josh Thiessen – Technical Support, MNAI

Appendix A: Launch workshop agenda
Municipal Natural Assets Initiative (MNAI) – Cohort 1 Launch Workshop

For Sparwood

June 13 2018 - 0800-1700 

Location: 

Draft Annotated Agenda

Meeting purpose

Launch MNAI project.

Objectives

1.	 Ensure common understanding of: MNAI method, process & milestones; project details; roles, responsibilities 
and expectations 

2.	 Develop detailed roadmap towards Milestone 1, including understanding of roles and responsibilities 

Anticipated outputs

1.	 Final project document (although some details may continue to evolve)

2.	 Roadmap towards Milestone 1* including specific dates and times for regular check-ins and product deadlines.

3.	 Description of next steps 

Meeting documents (available at https://tinyurl.com/y8ynjjvu)

•	 Signed MOU 

•	 Project document 

•	 MNAI introductory presentation

•	 MNAI presentation on data needs and collection 

•	 Enlarged maps of site (provided by local government)

•	 Workplan template (to fill out at end of meeting)

•	 MNAI guidance document

•	 MNAI Communications plan

•	 *Note on Milestone 1

•	 Milestone 1 needs to be reached by Week 1 of September 2018.  

•	 The Milestone is: Creating foundation: biophysical characteristics and condition of municipal natural assets are 
understood and documented, all data is gathered.  

•	 Milestone 1 webinar will occur in first 2 weeks of September with objective of extracting and sharing key lessons 
or findings from data gathering (e.g. are there particular challenges or opportunities in terms of finding good data, 
and lessons that can be shared.

•	 MNAI team will provide help desk support between launch workshop and Milestone 1 webinar to make sure 
Milestone is reached.
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Appendix C: Asset Inventory Supervised Classification
Four classes were developed from visual inspection of Landsat images and NDVI. These classes were then used as 
training sites for a supervised classification using Random Forests.

These classes aim to summarize the general land classes of Sparwood:

•	 Vegetated

•	 Mountainous vegetated

•	 Urban

•	 Water

In both supervised and unsupervised, there is difficulty with accurately differentiating between areas where urban and 
water mix (e.g. along the river).

Appendix B: Asset Inventory Unsupervised Classification
Unsupervised classification used k-means clustering to establish 5 classes from the NDVI data. Results are shown below.
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Appendix D: Stormceptor Sizing Report
 

 

   

 

 

   

  

   

       

 

        
      

 

 

        
 

info@imbriumsystems.com 
 

 

Page 1 
 

 

www.imbriumsystems.com 
 

        

 

  

 
              

 

ESTIMATED NET  ANNNUAL SEDIMENT (TSS) LOAD  
REDUCTION  STORMCEPTOR® 

 
 

    

              

Province : British Columbia 

City : Sparwood 
 

        
 

Project Name : Associated Sizing 

Project Number : 20017 

Designer Name : Joel Shimozawa 

Designer Company : The Langley Concrete Group 

Designer Email/Phone : jshimozawa@langleyconcretegroup.com 

EOR Name :    

EOR Company :  

EOR Email/Phone :  
 

Nearest Rainfall Station : CRANBROOK AP 
 

 

NCDC Rainfall Station Id : 0115 

Years Of Rainfall Data : 12 
 

 

       

Site Name : Associated Sizing (Sparwood) 
 

 

       

    

Drainage Area (ha) : 8.035 

% Imperviousness : 60.80 
 

 

 

Runoff Coefficient 'c' : 
 

0.66 
  

    

           

      

Net Annual Sediment  
(TSS) Load Reduction  

Sizing Summary 
 

Stormceptor 
Model 

TSS Removal 
Provided (%) 

EFO4 31 

EFO6 40 

EFO8 47 

EFO10 52 

EFO12 56 
 

  

           

  

Partical Size Distribution : CA ETV 
 

 

  

Target TSS Removal (%) : 50.0 
 

 

 

       

           

  

Require Hydrocarbon Spill Capture? Yes 
 

 

  

Upstream Flow Control? No 
 

 

  

Required Water Quality Runoff Volume Capture (%) :  
 

 

  

Peak Conveyance (maximum) Flow Rate (L/s) :   
 

 

  

Site Sediment Transport Rate (kg/ha/yr) :  
 

 

   

   

      

              

     

Recommended Stormceptor EFO Model : 
 

EFO10 
 

 

  

Estimated Net Annual Sediment (TSS) Load Reduction (%) : 
 

52 
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Appendix E: Jellyfish Filter Sizing Report
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