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EXECUTIVE SUMMARY
In response to an order from the Vancouver Coastal Health Authority, the Sunshine Coast Regional
District (water supplier for a large portion of the Sunshine Coast) set up a technical working group and
retained Urban Systems Ltd. to work together to create a source assessment response plan for the
Chapman Creek water source. The plan (this document) responds to hazards and risks identified in the
original source assessment, and those identified during the process of creating the plan. There are
twenty-three (23) hazards and associated risks identified for the Chapman Creek watershed. Fourteen
(14) of these are characterized as high or moderate risk and are included in the response plan; they are
as follows:
1. High precipitation and run-off
2. Wildlife and birds
3. Forestry activity
4. Human access to watershed
5. Water demand during low flow periods
6. Wildfires
7. Past forestry activity
8. Future mining activity
9. Recreation activity
10. Climate change impacts
11. Landslides and natural disaster events
12. Bird and wind transport from landfill
13. Illegal Dumping
14. Water demand due to development
The remaining nine (9) low risk hazards are not included in the plan.
This response plan provides a set of management and site specific response actions that the Sunshine
Coast Regional District, licensed stakeholders, First Nations and agencies can reasonably undertake
(according to Section 22 (2) of the Drinking Water Protection Act) to reduce or mitigate the risks to the
drinking water in the Chapman Creek watershed.
Seventy (70) action items are identified and included in the response plan. These response actions are
organized according to the hazard and risk they address (which is noted as avoidable or unavoidable),
are given a priority within each hazard, and are given a ranking within all hazards. A recommended
timeframe to complete each action is included, along with the organization responsible to undertake the
actions and a preliminary cost estimate for completion.
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The following categories generally describe the action items of the response plan:


infrastructure improvements



management practices



cooperative planning



education and outreach



studies and investigation work
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LIST OF ACRONYMS
The following acronyms are, or may be, used in this document:
AJB – AJB Investments Limited
BCP – BC Parks
BEN – By-Law Enforcement Notice (System)
CRWP – Comprehensive Regional Water Plan
D/S – Downstream
DWO – Drinking Water Officer
DWPA – Drinking Water Protection Act
ERP – Emergency Response Plan
FA – Forest Act
FRPA – Forest and Range Practices Act
HA – Health Act
IWMP – Integrated Watershed Management Plan
JWMA – Joint Watershed Management Agreement
k – Indicates $1,000
LGA – Local Government Act
MA – Mines Act
MEM – Ministry of Energy and Mines
MFLNRO – Ministry of Forests, Lands and Natural Resource Operations
MoE – Ministry of Environment
MOH – Ministry of Health
SCRD – Sunshine Coast Regional District
SIB – Sechelt Indian Band
SCPI – Sechelt Community Projects Inc.
SARP – Source Assessment Response Plan
TSS – Total Suspended Solids
TWG – Chapman Creek Watershed Drinking Water Source Protection Technical Working Group
USL – Urban Systems Limited
U/S – Upstream
UBC – University of British Columbia
VCHA – Vancouver Coastal Health Authority
WA – Water Act
WFP – Western Forest Products Inc.
WTP – Water Treatment Plant
WSC – Water Survey of Canada
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1.0

INTRODUCTION

This section describes the creation of this document including context, rationale, purpose, and intent.

1.1

Context

Community plans and initiatives in the lower Sunshine Coast region are informed and guided by the
Regional Sustainability Plan. The plan, entitled We Envision: One Coast, Together In Nature, Culture and
Community, is the community’s long range vision, action and policy document. It outlines a set of Core
Values for a sustainable community and thirteen interconnected Strategic Directions towards our best
possible future. Each Strategic Direction is guided by a Vision for 2060, and a set of targets to be
achieved by 2020.
The Sunshine Coast Regional District’s (SCRD’s) Corporate Strategic Plan is a directional document that
looks at the future of the organization in the context of its changing environment and addresses the needs
and desires of its citizens. The Strategic Plan is aligned with the Regional Sustainability Plan and outlines
the vision and goals the organization is aspiring to achieve. The plan describes the specific objectives,
targets and actions the Sunshine Coast Regional District wants to accomplish over a three year period.
Together, the Regional Sustainability Plan and Corporate Strategic Plan inform the way in which the
SCRD develops plans, makes decisions, and provides service and political leadership to the community.

Regional Sustainability Plan
The Regional Sustainability Plan includes a description of current conditions within the lower Sunshine
Coast Region, a set of Core Values for sustainable communities and thirteen interconnected Strategic
Directions towards a sustainable future.
Core Values for a Sustainable Community
The following values make up the compass that will, in guiding us towards sustainability, keep our focus
pointed in the necessary strategic directions:
Environmental

Health and

Cultural

Economic

Responsibility

Social Well-

Vitality

Vitality

being
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Strategic Directions
The following thirteen strategic directions represent critical paths towards a more sustainable future. Each
is linked to, and interacts with, the rest. Each strategic direction includes a long term vision for 2060 and
set of targets to be achieved by 2020.

Water Stewardship
High water quality and sufficient supply are critical elements of the Sunshine’s Coast’s long term health
and sustainability as a community. Stewardship of our water is one of 13 different areas of strategic
focus in the Regional Sustainability Plan. The following is an excerpt from the Regional Sustainability
Plan entitled We Envision: One Coast, Together in Nature, Culture and Community:
Water is the central ingredient of life on Earth. As part of a thriving ecosystem, public health
depends on healthy, ecologically diverse watersheds. We are a major influence on local
ecosystems, and a protected, high-quality drinking water supply is important to us.
Vision for 2060
We envision all people on the Sunshine Coast having access to sufficient high-quality drinking
water to meet their present and future needs.
Targets for 2020
1. Reduce our water consumption by 33% per person
2. Increase the supply of potable water to meet the demand of projected population growth
3. Protect community drinking watersheds, aquifers and sensitive habitat areas
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Corporate Strategic Plan
The SCRD’s Strategic Plan identifies three principles that will guide decisions within the organization:
collaborative leadership; cultural, social, economic and environmental sustainability; and financial
sustainability.
The key strategic directions identified in the Strategic Plan are:


To protect our water resources as the population increases and as we address the impacts of climate
change on present and future generations.



To work towards zero waste on the Sunshine Coast.



To have community development on the coast that is planned in a collaborative manner and achieves
cultural, social, economic and environmental targets.

The SCRD is the utility responsible for providing drinking water sourced from the Chapman Watershed.
As such, the completion and implementation of the Chapman SARP was identified in the 2012-2014
Corporate Strategic Plan under the objective to seek more local authority and control over community
drinking watersheds.

1.2

Rationale

In 2011 the Vancouver Coastal Health Authority (VCHA) issued an order, under section 22 of the Drinking
Water Protection Act (DWPA), shown in Appendix B, to the SCRD requiring it to complete a “source
assessment response plan” (SARP) for the Chapman Creek watershed. This report is that plan.

1.3

Purpose

The purpose of the plan is to inform the VCHA, the SCRD and First Nations, the water supplier, licensed
stakeholders and government agencies on how to respond to previously identified risks to drinking water
in the Chapman Creek watershed.

1.4

Intent

The intent of the plan is to provide a set of management and site specific response actions that the
SCRD, First Nations, licensed stakeholders and agencies can reasonably undertake (according to
Section 22(2) of the DWPA, Appendix B) to reduce and mitigate the risks to the drinking water in the
Chapman Creek watershed.
Note: For the purposes of this plan, the watershed (of Chapman Creek) is defined as follows: “the region
or area, separated by topographic ridges or crest lines, in which precipitation is collected and drains over
the surface, or near the surface as groundwater, into the Chapman Creek or its tributaries.”
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2.0

LAND INTERESTS AND INSTITUTIONAL ARRANGEMENTS

This section outlines the current interests on the land within the Chapman Creek watershed and
summarizes the joint management interests in the Chapman Creek watershed between the SCRD and
Sechelt Indian Band (SIB).

2.1

Current Framework

Currently, the Chapman Creek watershed consists of Crown land, private land and has been identified as
the territory of the Sechelt and Squamish First Nations. Crown land is managed by the Province of British
Columbia; private land is administered under law by the Province of BC and the SCRD for land use. The
provincial agencies that have responsibility for land use and impacts on source water include the Ministry
of Forests, Lands and Natural Resource Operations (MFLNRO) under the Forest Act, Forest and Range
Practices Act (FRPA), Water Act (WA), etc., Ministry of Energy and Mines (MEM) under the Mines Act
(MA), Ministry of Health (MOH) through the Vancouver Coastal Health Authority (VCHA) under the Health
Act (HA), Drinking Water Protection Act (DWPA), etc., the SCRD under the Local Government Act (LGA),
and the SIB Strategic Land Use Plan.
The SCRD Board policy is to pursue local control of the Chapman Creek Watershed, although the current
legislative framework does not allow for such control at this time. More discussion on this is provided in
the following section. Further the Board has decided that the level of risk to the water supply in the
Chapman Creek Watershed it is willing to accept is lower than the level of risk that other agencies may be
willing to accept. This presents a conundrum as a lack of control over activities within the watershed
(outlined as hazards in this report) may influence the level of risk associated with those activities. In
some cases the vulnerability of the water supply may be higher as a result of a lack of control by the
SCRD over certain activities (or hazards). This increased vulnerability would result in greater risk to the
water supply.

2.2

Joint Watershed Management Agreement

The SCRD and the SIB have entered into an agreement titled the “Joint Watershed Management
Agreement” (JWMA) for the Chapman/Gray Creek watersheds, since these watersheds are situated
within the territory of the SIB and within the SCRD, where the SCRD has the responsibility to provide
potable water to the majority of residents on the Sunshine Coast. The SIB and the SCRD have agreed to
jointly pursue, under the JWMA, the right and authority to manage land use activities within the
watershed, because local control would improve protection of the watershed. Currently the Crown lands
within the watersheds are administered by the Province under provincial laws and the private lands are
administered under both provincial law and by the SCRD (as designated by the Province of BC under the
Local Government Act).
The SARP has been developed recognizing that the Crown land is currently administered by the Province
under current provincial laws and that land use on private lands is administered by the SCRD. Should the
authority for land use management change in the future, the SARP could be revised accordingly.
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2.3

SIB Land Use Plan

The SIB has developed a land use plan titled “A Strategic Land Use Plan for the shíshálh Nation” (SIB
SLUP), first approved draft June, 2007 (available at http://www.secheltnation.ca), in which it designates
the Chapman Creek watershed as a conservation area. The following table (found in the SIB SLUP)
describes the primary management intent, management objectives, and suite of acceptable and restricted
activities for the Sechelt Indian Band’s conservation areas:
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The following excerpts from the SIB SLUP include an area description, key values and key management
issues:
Area Description
The ts’úkw’um stulu lil xemit tems swiya (Tetrahedron – Chapman Creek Conservation Area) comprises
approximately 13,045 hectares including subalpine and forested area northeast of ch’átlich (Sechelt). The
area encompasses portions of Tetrahedron Provincial Park (that fall within shíshálh territory), Mt.
Richards Provincial Park, and the boundaries of two community drinking watersheds. The area was
identified in the shíshálh land use planning process as a candidate for conservation, to protect the cultural
and ecological values and water supply and quality in the vicinity of the main shíshálh community at
ch’átlich (Sechelt).
Key Values
Extremely high cultural and spiritual values, including:
- Material culture sites
- Ceremonial use areas
- Youth cultural activities
High wildlife/biodiversity values, including:
- Provincial protection area
- Old growth forest
- s-chélchálilhten (Salmon) spawning and rearing habitat
Community drinking water supply
High value backcountry recreation area, close to Sechelt/Gibsons area
Key Management Issues
Logging, extensive road access and related impacts.
Recreation and tourism management.
Protection of shíshálh cultural harvest resources and sites.
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3.0

BACKGROUND

The following information provides additional background and context for this report.

3.1

Response Plan Development Process

The process that led USL to the development of the SARP included:
1. Review 2006 Chapman Creek Watershed Drinking Water Source Assessment Report and obtain
input from the SCRD and TWG on the desired outcomes of the SARP.
2. Conduct a limited field investigation of Chapman Creek watershed to confirm or update (in some
cases) the results of the 2006 report (Field Investigation Summary report included in Appendix D).
3. Meet with SCRD and TWG to review updated assessment and obtain feedback.
4. Meet with SCRD and TWG to review current measures and responses and obtain feedback on
additional response options.
5. Evaluate response options and select best options for SARP.
6. Draft SARP for review by SCRD and TWG.

3.2

Additional Considerations

Additional considerations in the development of the SARP are:
1. The ultimate vision is that the SCRD has a document which has been vetted through TWG/Board,
and is supported by the VCHA. The document indicates the risks, and outlines what to do about
those risks to the drinking water in the Chapman Creek Watershed including responsibilities, costs,
and timing of potential responses.
2. The SARP is intended to offer options to reduce or mitigate identified risks to drinking water. It does
not provide detailed prescriptions to address these risks.. The choice of the final options and the
detailed prescriptions to address specific risks is up to the SCRD, stakeholders and the VCHA.
3. SCRD and the Drinking Water Officer (DWO) decide how to implement SARP.
4. The SARP is intended to inform those who own or manage lands in the watershed regarding drinking
water source protection.
5. The concept of co-management of lands and land use by multiple parties is a theme that provides
added context to the SARP.
6. The scope of the SARP is within current provincial policy and legislation (e.g. the Acts administered
by the agencies, current zoning bylaws to be used, etc.).
7. The SARP provides guidance to the SCRD and provincial agencies regarding the reduction of risks to
drinking water in the Chapman Creek watershed in collaboration with First Nations and stakeholders.
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8. The overall goal of the SARP is to address existing and potential threats to drinking water in the
Chapman Creek watershed.

3.3

Previous Work

This response plan document is a document in a series of studies completed in the Chapman Creek
watershed over the last few decades. Previous work included:


Joint Watershed Management Agreement (JWMA), SCRD and SIB (2005, re-signed 2010)



Draft Comprehensive Regional Water Plan (CRWP), SCRD (2011); note that groundwater, which is
not within the SARP context, is addressed in the CRWP.



Chapman Creek Watershed Drinking Water Source Assessment (Triton, 2006)



Interfor Restoration Plan (2001)



Chapman and Gray Creeks IWMP (1997, not adopted by the SCRD Board)



Tetrahedron Park Management Plan (1997)



Chapman Creek Landslide Inventory (Ministry of Environment, 1987)



Guidelines for Watershed Management of Crown Lands used as Community Watersheds (1980)
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4.0

SOURCE ASSESSMENT REVIEW

This chapter provides a review of the updated source assessment, which forms the basis of the response
plan.

4.1

Assessment Update

Following meetings with the SCRD and the TWG, as well as a review of the assessment report completed
by Triton, USL performed a limited field investigation to become familiar with the watershed and to
provide an update on the condition of the watershed including any evidence of new hazards.
An overview map of the watershed can be found in Appendix C. It is worth noting that the watershed
boundary shown is the natural drainage basin for Chapman Creek; however Edwards Lake, which resides
in the Gray Creek watershed on the border of the Chapman Creek watershed, includes a man-made weir
and flow control structure that directs water towards Chapman Creek when necessary. Water will also
move towards Chapman under high water levels in Edwards Lake when flow spills over the crest of the
weir.
4.1.1

Updated Risk Table

Once the field investigation was complete and hazards were examined, and the original set of risks
assembled by Triton Environmental Consultants was updated. These updates were reviewed with the
TWG and changes were made. A number of new hazards were added to the original table and are
included in the Risk Characterization Table.
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Table 1: Risk Characterization Table

Hazard #

1

Triton
#

Likelihood Consequence Avoidable
(Triton)
(Triton)
(Y/N)

1-2

High

High

N

Hazard

High precipitation and runoff

Triton Risk
Level

Very High

Further
Investigation
or
Assessment
Office/field
assessment

USL Field
Summary
Site
Reference
(if
applicable)
Site 5, Site 2,
Site 1

2

1-4

High

High

N

Wildlife and birds

Very High

In-Field

3

2-4

Likely

Moderate

Y

Future Forestry activities

High

In-Field

Site 2

4

1-1

Unlikely

High

Y

Human access to intake
structure and assessment
area

Moderate

In-Field

Site 10

N

High percentage of
broadleaved vegetation and
decaying vegetation

Moderate

Y

Water demand can exceed
licensed and available
quantities during low flow
periods

5

6

7

1-3

1-5

1-9

Likely

Unlikely

Unlikely

Moderate

High

High

N

Wildfires

High

Comments

Work completed between Triton Report and 2011 update
has reduced some potential consequences and therefore
some of the risk

Likelihood and consequence of hazard, and therefore
risk, has not changed; however, TWG recommended a
High
downgrade of risk level since hazard is part of natural
conditions in watershed
Moderate Likelihood of future forestry activities may be reduced,
to High
thus risk is reduced
High

Access trails more prevalent and so higher risk

In-Field

Low

Broadleaved vegetation decay is a natural process within
the watershed; likelihood high, consequence very low,
therefore low risk. Potential for higher consequences may
be related to vegetation decay as a result of land
disturbance; however, this consequence would be
attributed to the hazard of the land disturbance, not to the
decay of vegetation (which is a result of the land
disturbance, e.g. forestry).

Moderate

Office
assessment

Moderate

Likelihood and consequence of hazard, and therefore
risk, has not changed

Moderate

Office/field
assessment

8

2-3

Possible

Moderate

N

Historic forestry activities

Moderate

In-Field

9

2-5

Possible

Moderate

Y

Future gravel mining
activities

Moderate

In-Field

10

2-6

Unlikely

High

Y

Recreational activities

Moderate

In-Field
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Updated
Risk
Level

Site 1 , Site 3,
Site 4, Site 5,
Site 8

Likelihood and consequence of hazard, and therefore
Moderate risk, have not changed. If a large-scale wildfire occurred,
to High
consequences would be catastrophic, therefore could be
classified as high risk in some cases.
Sites 4 and 5 roads built for forestry, remedial work has
somewhat reduced potential consequences, still
Moderate
moderate risk remains from past cut block areas
throughout the watershed
Likelihood and consequence of hazard, and therefore
Moderate risk, has not changed; however, if mining activities are
to High
proposed in the watershed in the future, risk would be
high.

Site 9, Site 10

Moderate Likelihood still high, consequence is lower
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USL Field
Summary
Site
Reference
(if
applicable)

USL
Updated
Risk
Level

Triton
#

Likelihood Consequence Avoidable
(Triton)
(Triton)
(Y/N)

11

1-10

Unlikely

Low

N

Climate Change

Low

Office
assessment

12

1-6

Likely

N/A

N

Lake de-stratification

N/A

Not required

13

1-7

Likely

N/A

Y

Lake drawdown

N/A

Not required

14

1-8

N/A

N/A

N

Falling trees and natural
disasters

N/A

In-Field

15

2-7

N/A

N/A

N

Air emissions (non-point
source, e.g. transportation,
residential)

N/A

Not required

Low

Some areas of the watershed may accept air pollutants
and may pose some risk to drinking water quality,
therefore risk is applicable; however low

16

2-8

N/A

N/A

N

New ownership of AJB land

N/A

Not required

Low

Applicable risk due to potential for less public control of
community watershed; however low

17

2-1

N/A

N/A

N

Sechelt Landfill

No risk

Not required

Low

Transport of contaminants, see new hazard below

18

2-2

N/A

N/A

N

Stack emissions from Howe
Sound Pulp and Paper Mill

No risk

Not required

Low

Emissions may pose some risk to drinking water quality,
therefore risk is applicable; however low

N/A

In-Field

Moderate

Contaminant transport into watershed presents high
likelihood, low consequence, moderate risk

N/A

Office (TWG)

Moderate

Contaminant transport into watershed presents high
likelihood, low consequence, moderate risk

N/A

Office (TWG)

Moderate

High likelihood of increased development in the future,
low consequence, moderate risk

N/A

Office (TWG)

Unknown

Dam Risk Assessment underway by MFLNRO, awaiting
results to inform risk level

N/A

Office

Unknown

No known development applications for Run of River
Hydro Projects; likelihood low, consequence unknown,
and risk is unknown

Hazard #

Hazard

Triton Risk
Level

Further
Investigation
or
Assessment

Site 3, Site 6,
Site 7

Site 10

Comments

Other hazards resulting from potential climate change
Moderate have higher risk, therefore climate change poses higher
risk as well
Changes to Chapman Lake may pose some risk to
Low
drinking water quality, quantity, therefore risk is
applicable; however low
Changes to Chapman Lake may pose some risk to
Low
drinking water quality, quantity, therefore risk is
applicable; however low
Moderate Slides in watershed pose risk to Chapman Creek

New Hazards
19

N/A

N/A

N/A

Y

20

N/A

N/A

N/A

Y

21

N/A

N/A

N/A

Y

22

N/A

N/A

N/A

Y

23

N/A

N/A

N/A

Y
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Birds and wind
transportation of
contaminants from landfill
Illegal Dumping in
Watershed
Water Demand Increase due
to Development
Dam/control structure failure
at Chapman or Edwards
Lake
Run of River Power Projects

Site 10
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4.1.2

Preliminary Risk Classification Map

In response to discussions with the TWG, USL created a risk classification map, which is provided in
Appendix E. The intent of this map is to provide an initial characterization of areas in the watershed where
anthropogenic activities could pose high, moderate or low risk to the drinking water in Chapman Creek.
This map is preliminary with limited input criteria and is not intended to be relied upon to indicate where
activities can or cannot occur. Rather, it is a starting point with the goal that it may be possible to inform
land use activities in the future following the addition of additional criteria and more detail. Note: this map
was not part of the original scope of work for the SARP.
Setback distances for the risk zones are as follows:


High Risk – 100 meters from the channel



Moderate Risk – 250 meters from channel



Low Risk – all areas outside of high or moderate risk areas

The proportion of each risk area (as a percentage of the total watershed area) is as follows:


High Risk – 15%



Moderate Risk – 23%



Low Risk – 62%

In general, the level of risk in an area is determined by the degree of connectivity to the watercourse
(Chapman Creek). Connectivity can refer to proximity to the watercourse, but more importantly refers to
the delivery time of sediment or other contaminants by runoff reaching the watercourse, which may not
necessarily correspond to proximity. The criteria used to indicate delivery time, and thus connectivity to
characterize risk, are described below.
a) Channel Corridor
The actual Chapman Creek corridor (along with those of the major tributaries) is the highest risk zone
since travel time to the intake is effectively zero if contaminants are delivered directly to the creek.
b) Slope
Steeper slopes will reduce infiltration of runoff and thus reduce delivery time, which increases risk.
Shallower slopes slow runoff, allow more infiltration, increase delivery time, and reduce risk.
c) Land Use
Different land uses will have different impacts on risk. For example, most of the upper Chapman
watershed is within Tetrahedron Park that is managed by BC Parks. The park is inaccessible to
motorized vehicles, only contains recreational trails and is monitored to ensure activities within it are
regulated. As a result, the risk of contamination from anthropogenic sources is considerably reduced
as compared to some crown land areas, where other land uses that may contribute to contamination
might be permitted.
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Additional criteria that should be added and considered in the future include, but are not limited to, the
following:


Physical Conditions (including Bio-geoclimatic sub-zones)



Land Use (more detail on past, present and future potential use)



Tenure and Ownership



Land stability information



Landslide Inventory information



Deactivated Roads information



Sensitive or vulnerable areas



Climate change impacts (ongoing monitoring required to assess)



Forest cover age and condition
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5.0

RESPONSE PLAN

The responsibility to provide safe drinking water to the majority of residents of the Sunshine Coast is the
responsibility of the water supplier (the SCRD). The intent of a response plan is to provide the water
supplier (SCRD) with the information needed to implement the selected management responses and
recommendations to reduce or eliminate identified drinking water risks to the source water. The plan
reviews the risks, and outlines what needs to be done in response to those risks including who needs to
be involved, when it should be done and a preliminary estimate of cost.
The response plan was developed with the following in mind:
1. Only High and Moderate Risk Hazards were included.
There are additional hazards identified in the risk characterization table; however, these represent a
low risk to the drinking water source and have not been specifically considered in this response plan.
The overall goal of the SARP action plan is to reduce or mitigate risks. If risk levels are already low
for some hazards, these should be given lower priority to higher risks. The overall benefit of
attempting to eliminate risks altogether is low and therefore considered an inefficient use of
resources. As well, the nature of many low risk hazards is such that there is not much that can be
done to eliminate these hazards. For these reasons, only moderate and high risks hazards have
been included in the response plan.
2. Management Recommendations from Module 8 of the 2006 Report (Triton) are considered (but not
necessarily included).
3. Additional management recommendations made by USL and the TWG are considered (but not all
necessarily included).
4. General responses indicate what needs to be done in response to the risk; specific responses
describe how the general response can be accomplished with further detail.
5. The responsibility for implementing actions to reduce risks to the drinking water rests with the agency
that authorized a specific land use and the licensed stakeholder for that land use, (e.g. the MFLNRO
regulates for forest development that may be carried out by a forest licensee) and these parties are
noted first in the “Responsibility” column of the following table (the Response Plan table). As indicated
in the JWMA, the SCRD and SIB have an interest to encourage regulating agencies and licensed
stakeholders to implement recommended actions in the plan to protect the drinking water. In these
instances the interests of the SCRD have also been noted (following the lead responsible party).
6. Timelines are as follows: Immediately - within 3 months, Short term - 3 months - 1 year, Medium term
- 1 - 3 years, and Long term - greater than 3 years.
7. Cost estimates included are preliminary and only indicate the order of magnitude of cost for the
responses; further investigation would be needed to establish a detailed cost estimate.
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The response plan sections are organized to provide answers to the following questions; each section is
titled with the hazard identified:
1. What are the risks?
2. Are they avoidable?
3. What is an appropriate response, and what needs to be done?
4. Who is responsible?
5. When should these things be done?
6. How much will it cost, or what resources are required?
The following is a summary of the response plan elements for each hazard.

Table 2 below is the

summary of all the following sections and represents the response plan, which is the outcome of this
report.
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Table 2: Response Plan

Hazard #

1 (1-2)

Hazard
Description
(Brief)

Avoidable
(Y/N)

Selected Action Items (in order of priority)

Sediment laden
and turbid runoff
resulting from high
precipitation

N

Potential
pathogens in
runoff from wildlife
and birds

N

Changes in water
quality and
quantity as a result
of forestry
activities

Y

Vandalism and
introduction of
contaminants from
Human Access to
Intakes and
assessment area

Y

5 (1-5)

Water demand
exceeding supply
(low flow periods)

Y

1.
2.
3.

Update water supply and demand analysis.
Identify alternative options for sources of supply.
Establish a reliable, standby backup system with new source by selecting best option from #2 above and installing appropriate
works or infrastructure.

6 (1-9)

Wildfires

N

1.
2.
3.
4.

7 (2-3)

Historic Forestry
Development
Activities

N

1.

2 (1-4)

3 (2-4)

4 (1-1)

1.

Future Mining
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Responsibility

Cost Estimate (from water
supplier perspective)

1

1. Short term
2. Short term
3. Medium term

1. MFLNRO, SCRD (Site 1),
SCPI (Site 2), MFLNRO (Site
5-FSR)
2. MFLNRO/Forest licensees
3. MFLNRO/MEM, with SCRD
input

1. $5k (Site 1), $2k (Site 2),
$1.5k (Site 5)
2. time from staff, 3 workerdays (each)
3. $10k

Analyze fecal coliform samples in raw water to determine specific sources of fecal contaminants to inform management
actions.
Conduct a trend analysis on fecal coliform data from raw water at the intake.
If specific fecal coliform issues are identified, conduct additional fecal coliform sampling to identify potential source areas within
watershed.
Update information on wildlife presence in watershed areas (including species present and numbers).

2

1.
2.
3.
4.

Short term
Short term
Short term
Long term

1.
2.
3.
4.

SCRD and VCHA
SCRD and VCHA
SCRD and VCHA
MFLNRO

1.
2.
3.
4.

$10k
$5k
$10k
$10-15k

Define the management strategy for any proposed forestry operations to protect drinking water.
Implement forest practices and BMP’s with the goal of achieving zero turbidity, sediment and pathogen input to nearby creeks
or streams from forestry activities.
Establish and maintain an “Intake Vulnerability Zone”,
Maintain SCRD RU5 Zone, Rural Watershed Protection
Identify and designate sensitive and non-sensitive (high/low) zones for forestry, and manage forestry activities accordingly.
Continue monitoring for turbidity at WTP intake; add dissolved organics and total color.
Install automated gates at intake that will close when the turbidity in raw water exceeds predetermined level.
Complete a trend analysis of historic turbidity data to determine if there is a pattern that can inform management decisions.

4

1.
2.
3.
4.

Short Term
Short Term
Immediate
Immediate

1.
2.
3.
4.

MFLNRO
MFLNRO
SCRD and MFLNRO
SCRD

1.
2.
3.
4.

Staff time, 15 worker-days
Unknown
Staff time, 1 worker day
Unknown staff time

5.
6.
7.
8.

Medium term
Immediate
Medium term
Short term

5.
6.
7.
8.

MFLNRO, with SCRD input
SCRD
SCRD
SCRD

5.
6.
7.
8.

$10-15k
Unknown
$100k (or less)
$5-10k

Create a Watershed Protection Officer (include in Regional Water Plan)
Identify current and potential access points to intake area
Install appropriate works to restrict access to the intake area
Establish and maintain an “Intake Vulnerability Zone”
Maintain SCRD RU5 Zone, Rural Watershed Protection
Establish a formal agreement with private landowners (i.e. AJB) and land managers (i.e. BC Parks) to manage access along
the road to the intake and trails to Chapman Lake.
7. Develop access management plan that includes recreational access, off road vehicle use (use Park plan as guide) and trail
strategy (with Sunshine Coast Trail Society)
8. Develop a public education and awareness program
9. Investigate the potential for co-management of watershed areas
10. Engage and collaborate with local recreation and naturalist clubs on watershed management and access
11. Consider land acquisition

3

$50k per year
Staff time, 1 man-day
$50k
Staff time, 1 worker day
Unknown staff time

2.
3.
1.
2.
3.
4.
1.
2.
3.
4.
5.
6.
7.
8.
1.
2.
3.
4.
5.
6.

1. Medium Term
2. Immediate
3. Immediate
4. Immediate
5. Immediate
6. Medium term
7. Medium term
8. Long term
9. Short term
10. Short term
11. Long term

1.
2.
3.
4.
5.
6.
7.

SCRD and VCHA
SCRD, MFLNRO
MFLNRO/AJB, SCRD
SCRD and MFLNRO
SCRD
AJB/BC Parks, SCRD
MFLNRO, SCRD, AJB, WFP,
SCPI
8. MFLNRO/SCRD
9. SCRD, SIB, BC Government
10. SCRD, local clubs, AJB,
MFLNRO
11. SCRD

1.
2.
3.
4.
5.

9**

1. Short term
2. Short term
3. Long term

1. SCRD
2. SCRD
3. SCRD

1. Staff time, 10 worker-days
2. Staff time, 5 worker-days
3. Unknown, requires
investigation

Establish a wildfire response section that would address water quality and quantity in the SCRD Emergency Response Plan.
Confirm current wildfire risk (ongoing monitoring).
Close watershed during high wildfire risk periods.
In the event of a wildfire, apply provincial post-wildfire risk assessment procedure to determine areas of high risk of
erosion and landslides; develop remedial plans.

14

1.
2.
3.
4.

Medium term
Short term
Short term
Short term

1.
2.
3.
4.

MFLNRO, SCRD
MFLNRO, SCRD
MFLNRO
MFLNRO

1.
2.
3.
4.

$5k
Staff time, 0.5 worker-days
Staff time, unknown
Staff time, unknown

5

1.
2.
3.
4.

Immediate
Short term
Medium term
Short term

1.
2.
3.
4.

MFLNRO, licensees, SCRD
MRLNRO
MFLNRO, licensees
SCPI, MFLNRO (Site 4)

1.
2.
3.
4.

No additional cost
Staff time, unknown
Staff time, unknown
$1k annually for
monitoring (Site 4).

4.

Continue to implement the monitoring and maintenance program for completed restoration projects (use latest coastal
watershed assessment as information tool).
Provide SCRD with current inventory & assessment of active road permits and deactivated roads in the watershed, and ensure
that monitoring/maintenance/rehabilitation works are implemented.
Identify any outstanding rehabilitation projects related to road and past landslides on Crown land and determine current risk to
drinking water.
Address specific hazards identified in field investigation summary (Site 4).

1.

Define the management strategy for any proposed mining operations to protect drinking water.

6

1. Short Term

2.

Y

Timeframe*

Construct runoff conveyance and flow control structures on and adjacent to roads (e.g. ditches, sumps, etc.) similar and
including those described in Sites 1, 2, and 5 of the field investigation summary.
Define and implement BMP’s for precipitation and runoff (start with currently accepted BMP’s for all resource extraction
activities that have the potential to occur within the Chapman watershed and modify if necessary).
Develop method to characterize (spatially) areas of risk specifically for this hazard in the watershed (could start with general
risk classification from section 3.1.2).

3.
8 (2-5)

Rank
(amongst
all hazards)

1. MEM

6. Staff time, 5 worker-days
7. Staff time, 10 worker-days
8. $10-20k
9. Staff time, 1 worker-days
10. Staff time, ongoing,
unknown
11. Unknown

1. Staff time, 15 worker-days

Sunshine Coast Regional District
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Hazard #

Hazard
Description
(Brief)

Avoidable
(Y/N)

Activities (e.g.

Selected Action Items (in order of priority)

2.

Gravel)

3.
4.
5.
6.

Implement mining practices and BMP’s with the goal of achieving zero turbidity, sediment and pathogen input to nearby creeks
or streams from mining activities.
Confirm with MEM that all mining proposals u/s of intake will be referred to SCRD and VCHA for review
Establish and maintain an “Intake vulnerability Zone”
Maintain SCRD RU5 Zone, Rural Watershed Protection
Investigate possibility of establishing a soil-removal by-law.

Rank
(amongst
all hazards)

Timeframe*

2.
3.
4.
5.

Short Term
Immediate
Immediate
Immediate

Responsibility

2.
3.
4.
5.

MEM
MEM, SCRD, VCHA
SCRD and MFLNRO
SCRD

6. Medium Term

6. SCRD

Cost Estimate (from water
supplier perspective)
2.
3.
4.
5.
6.

Unknown
Staff time, 1 man-day
Staff time, 1 worker day
Unknown staff time
Unknown staff time

9 (2-6)

Recreation
Activities

Y

1.
2.
3.
4.

Investigate opportunities to move some selected high risk recreation activities out of the watershed.
Develop partnerships with recreation groups/clubs.
Develop access management plan for Crown lands.
Support Trail Strategy development, encourage trails and use outside of intake area, or watershed if possible.

13

1.
2.
3.
4.

Short term
Short term
Medium term
Short term

1.
2.
3.
4.

SCRD, recreation groups
SCRD, recreation groups
MFLNRO
MFLNRO, SCRD

1. Unknown staff time
2. Staff time, unknown,
ongoing
3. $10-25k
4. Unknown staff time

10 (1-10)

Climate Change

N

1.

7**

1.
2.
3.
4.
5.
6.
7.

Short term
Short term
Short term
Short term
Short term
Immediate
Immediate

1.
2.
3.
4.
5.
6.
7.

SCRD, MFLNRO, UBC
SCRD and MFLNRO
SCRD
MFLNRO, SCRD
MFLNRO with SCRD input
SCRD, Ski Club
SCRD

1.
2.
3.
4.

5.
6.
7.

Consult with Pacific Climate Impacts Consortium for current information regarding potential climate change impacts on water
supply.
Determine potential impacts of climate change by a) conducting a literature review, b) determining the ratio of snowmelt water
to rainwater in the Chapman Creek supply, and c) conducting a sensitivity analysis on temperature and its potential impacts on
the Chapman Creek hydrograph (Note: check to ensure this work has not already been completed prior to proceeding).
Include potential impacts of climate change on water supply in supply and demand analysis (Hazard 5).
Re-establish former Water Survey of Canada hydrometric station 08GA060 – Chapman Creek above Sechelt Diversion,
determine runoff trends as a result of climate change.
Establish a new weather monitoring station in Tetrahedron Park to monitor climate trends as a result of climate change
Re-instate snow survey with the Tetrahedron Outdoor Club
Review assumptions and risks of climate change regularly

2.
3.
4.

Unknown
$15-20k
Part of hazard #5 analyses
$20-40k in year 1, $20k
annually
5. $10-15k
6. $5k
7. Ongoing, unknown time
for staff

13 (1-8)

Landslides and
Natural Disasters

N

1.
2.
3.
4.

Continue monitoring all known unstable areas (e.g. avalanches)
Include natural disaster scenarios in Emergency Response Plan (under development)
Review and update 1987 MoE landslide inventory for the watershed
Implement site specific rehabilitation/restoration plans for landslides (Sites 3, 6 and 7 of the Field Investigation Summary)

7**

1.
2.
3.
4.

Immediate
Medium term
Medium term
Short term

1.
2.
3.
4.

MFLNRO
SCRD
MFLNRO
SCPI, MFLNRO (Site 3),
SCPI (Site 6), SCPI (Site 7)

1.
2.
3.
4.

18 (N/A)

Bird and wind
transport of
contaminants from

Y

1.
2.
3.

Collaborate with landfill management on general strategy to manage hazard risk
Monitor effectiveness of refuse covers and consider use of heavier synthetic refuse covers to deter birds
Monitor effectiveness of progressive closure methods to reduce availability of waste materials for transport; modify if
necessary.
Improve litter fencing to reduce wind exposure and material movement

12

1.
2.
3.
4.

Immediate
Immediate
Immediate
Short term

1.
2.
3.
4.

SCRD, Landfill
Landfill
Landfill
Landfill

1. Staff time, unknown
2. Staff time, unknown
3. Staff time equipment and
operator, supply material
4. $10k

landfill

4.

$10k alternate years
$5k
$20k
$2-5k (Site 3), $10-25k
(Site 6), $5-10k (Site 7).

19 (N/A)

Illegal Dumping

Y

1.
2.
3.

Update public education program with a focus on implementation
Improve signage along roads/trails
Monitor and improve by-law prohibiting illegal refuse disposal outside landfills and to administer fines if necessary. Also,
incorporate BEN system and consider posting notice of universal ticket for dumping.
4. Identify common dumping sites and establish deterrents at those sites
5. Increase presence of SCRD staff in watershed (if possible)
6. Seek to increase other presence from stakeholders or ministry employees if possible (related to Watershed Protection Officer
from hazard #4, response 1).
7. Initiate community clean-up events with priority on drinking watersheds
8. Implement a surveillance program (including cameras and signage)
9. Determine responsibility for costs to remove refuse on Crown and private lands.
10. Coordinate with the MoE and MFLNRO to develop a plan to discourage and reduce illegal dumping.

11

1. Immediately
2. Short term
3. Short term
4. Short term
5. Immediately
6. Medium term
7. Medium term
8. Medium term
9. Immediately
10. Short Term

1.
2.
3.
4.

SCRD/MFLNRO/AJB
MFLNRO, SCRD
SCRD, MFLNRO
Tenure holders, MFLNRO
(with SCRD input)
5. SCRD
6. SCRD
7. SCRD, MFLNRO, community
org.’s
8. SCRD, MFLNRO
9. SCRD, MFLNRO
10. SCRD, MoE, MFLRNO

1.
2.
3.
4.
5.

20 (N/A)

Water Demand
Increase due to
development

Y

1.
2.

9**

1. Short term
2. Short term
3. Medium Term

1. SCRD,
2. SCRD, MFLNRO
3. SCRD

1. $5-15k
2. $10-20k
3. $10-20k

3.

Review and update last future growth and demand projections
Incorporate growth projections in response recommendations for climate change and low flow periods as they are related (refer
to hazard #5)
Investigate alternative sources of supply and storage.

* Immediate: within 3 months, Short Term: within a year, Medium Term: 1 to 3 years, Long Term: more than 3 years
** Tie in rank
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$0.5-1.5k
$1-5k
Staff time, unknown
Staff time, 10 worker-days
Additional staff time and
expenses unknown
6. Unknown time and
expense
7. Unknown budget
8. Staff time, 5 worker-days,
$1.5k in equipment
9. Unknown staff time
10. Unknown staff time
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5.1

High Precipitation and Runoff

High precipitation, rain on snow events and low storage capacity in the watershed cause runoff, erosion
and peak flows which in turn contribute turbidity, suspended sediment and pathogens to the stream. This
hazard presents a high risk to the drinking water source.
5.1.1

General Response:

Reduce or eliminate sediment laden and turbid runoff from entering Chapman Creek by controlling runoff
flow and using management practices developed by stakeholders in at risk areas of the watershed.
5.1.2

Specific Responses:

1. Construct runoff control structures on and adjacent to roads (e.g. ditches, sumps, etc.) similar and
including those described in Sites 1, 2, and 5 of the field investigation summary.
2. Define and implement BMP’s (Best Management Practices) for precipitation and runoff (start with
currently accepted BMP’s for all resource extraction activities that have the potential to occur within
the Chapman watershed and modify if necessary).
3. Develop method to characterize (spatially) areas of risk specifically for this hazard in the watershed.
(Could start with general risk classification from section 3.1.2).
5.1.3

Responsibility, Timeline and Cost

Response 1:

Site 1 - MFLNRO (for the FSR) and SCRD (under general maintenance agreement),
short term, and $5,000; Site 2 – SCPI (license holder) and MFLNRO (for the FSR), short
term, and $2,000; Site 5 – MFLNRO (for the FSR), short term, and $1,500.

Response 2:

This is a task for the MFLNRO and all forest licensees involved, short term, and 3 workerdays for staff.

Response 3:

MFLNRO and MEM with support from the SCRD, medium term, and $10,000.

5.2

Wildlife and Birds

Wildlife (mammals) and birds may contribute to pathogenic contamination (potential pathogens in runoff
from wildlife and birds). This hazard presents a high risk to the drinking water source.
5.2.1

General Response:

Develop methods to further assess the risk of this hazard (e.g. an ongoing program of water sampling for
fecal coliforms).
5.2.2

Specific Responses:

1. Analyze bacteriological samples in raw water to determine specific sources of fecal contaminants to
inform management actions.
2. Conduct a trend analysis on bacteriological data from raw water at the intake.
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3. If specific fecal coliform issues are identified, conduct additional bacteriological sampling to identify
potential source areas within watershed.
4. Update information on wildlife presence in watershed areas (including species present and numbers)
by collecting field data and conducting surveys.
5.2.3

Responsibility, Timeline and Cost

Response 1: SCRD and VCHA, short term, $10,000.
Response 2: SCRD and VCHA, short term, $5,000.
Response 3: SCRD and VCHA, short term, $10,000.
Response 4: MFLNRO, long term, $10-15,000.

5.3

Forestry Activity

Forestry activities could contribute sediment to the stream and alter drainage patterns, bed load
availability and transport, increase turbidity and organic carbon levels in the source water, increase
mobility and inputs of metals, and change pH, colour and temperature. Forestry activities could also
contribute indirectly to pathogen inputs. This hazard presents a high risk to the drinking water source.
5.3.1

General Response:

Reduce risk by reducing or eliminating sources of sediment from future forestry activities that could enter
Chapman Creek.
5.3.2

Specific Responses:

1. Define the management strategy for any proposed forestry operations to protect drinking water.
2. Implement forest practices and BMP’s with the goal of achieving zero turbidity, sediment and
pathogen input to nearby creeks or streams from forestry activities.
3. Establish and maintain an “Intake Vulnerability Zone”
4. Maintain SCRD RU5 Zone, Rural Watershed Protection
5. Identify and designate sensitive and less-sensitive (high/low) zones specifically for forestry, and
manage forestry activities accordingly (use risk characterization from section 3.1.2 as a starting
point).
6. Continue monitoring for turbidity at the water treatment plant (WTP) intake; add dissolved organics
and total color.
7. Install automated gates at intake that will close when the turbidity in raw water exceeds
predetermined level.
8. Complete a trend analysis of historic turbidity data to determine if there is a pattern that can inform
management decisions.
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5.3.3

Responsibility, Timeline and Cost

Response 1:

MFLNRO, short term, 15 worker-days for staff.

Response 2:

MFLNRO, short term, unknown staff time.

Response 3:

SCRD and MFLNRO, immediate, staff time, 1 worker day

Response 4:

MFLNRO with SCRD input, medium term, $10-15,000.

Response 5:

SCRD, immediate, unknown staff time

Response 6:

SCRD, immediate, unknown additional cost for extra testing parameters.

Response 7:

SCRD, medium term, $100,000 (less if existing infrastructure, e.g. valves, could be
used/modified).

Response 8:

5.4

SCRD, short term, $5-10,000.

Human Access to Watershed

Human access to intake and assessment area may cause pathogenic contamination and/or vandalism
(affecting water quality and intake integrity). This hazard presents a high risk to the drinking water source.
5.4.1

General Response:

Reduce risk of vandalism and contamination by limiting access to the intake and watershed
5.4.2

Specific Responses:

1. Create a Watershed Protection Officer (include in Regional Water Plan).
2. Identify current and potential access points to intake area
3. Install appropriate works to restrict access to the intake area.
4. Establish and maintain an “Intake Vulnerability Zone”
5. Maintain SCRD RU5 Zone, Rural Watershed Protection
6. Establish a formal agreement with private landowners (i.e. AJB) and land managers (i.e. BC Parks) to
manage access along the road to the intake and trails to Chapman Lake.
7. Develop access management plan that includes recreational access, off road vehicle use (use Park
plan as guide) and trail strategy (with Sunshine Coast Trail Society).
8. Develop a public education and awareness program.
9. Investigate the potential for co-management of watershed areas.
10. Engage and collaborate with local recreation and naturalist clubs on watershed management and
access.
11. Consider land acquisition
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5.4.3

Responsibility, Timeline and Cost

Response 1:

SCRD, VCHA, Medium Term, $50k per year.

Response 2:

SCRD, MFLNRO immediate, 1 man-day for staff.

Response 3:

MFLNRO, AJB, SCRD, immediate, $50,000.

Response 4:

SCRD and MFLNRO, immediate, staff time, 1 worker day

Response 5:

SCRD, immediate, unknown staff time

Response 6:

AJB, BC Parks, SCRD, medium term, 5 worker-days.

Response 7:

MFLNRO, SCRD, AJB, WFP, and SCPI, medium term, 10 worker-days for staff (each).

Response 8:

MFLNRO/SCRD long term, $10-20,000.

Response 9:

SCRD, SIB, BC Government, license holders, short term, 1 man-day for staff (each).

Response 10:

SCRD, local clubs, AJB, MFLNRO, short term, ongoing, unknown time required.

Response 11:

SCRD, long term, unknown cost.

5.5

Water Demand during Low Flow Periods

During low flow periods, water demand could exceed licensed or available quantities. This would affect
water quantity but can also decrease dilution or increase temperature, which in turn can promote
pathogen growth and reduce water quality. This hazard represents a moderate risk to the drinking water
source.
5.5.1

General Response:

Confirm the current risk by examining low flow and water demand projections, and plan for future water
supply provisions.
5.5.2

Specific Responses:

1. Update water supply and demand analysis.
2. Identify alternative options for sources of supply.
3. Establish a reliable, standby backup system with new source by selecting best option from #2 above
and installing appropriate works or infrastructure.
5.5.3

Responsibility, Timeline and Cost

Response 1:

SCRD, short term, 10 worker-days.

Response 2:

SCRD, short term, 5 worker-days.

Response 3:

SCRD, long term, unknown.
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5.6

Wildfires

Wildfire can lead to increase in sediment and turbidity levels, change in water temperature, and increased
nutrient concentrations in streamflow. This hazard represents a moderate risk to the drinking water
source.
5.6.1

General Response:

Confirm the level of risk with MFLNRO and make plans to respond to a future event
5.6.2

Specific Responses:

1. Establish a wildfire response section that would address water quality and quantity in the SCRD
Emergency Response Plan.
2. Confirm current wildfire risk (ongoing monitoring).
3. Close watershed during high wildfire risk periods.
4. In the event of a wildfire, apply provincial post-wildfire risk assessment procedure to determine areas
of high risk of erosion and landslides; develop remedial plans.
5.6.3

Responsibility, Timeline and Cost

Response 1:

MFLNRO, SCRD, medium term, $5,000.

Response 2:

MFLNRO with SCRD input, short term, 0.5 worker-days (each).

Response 3:

MFLNRO, short term, unknown.

Response 4:

MFLNRO, short term, unknown.

5.7

Past Forestry Activities

Historical forestry activities could contribute sediment to the stream and increase turbidity levels of the
source water. This hazard represents a moderate risk to the drinking water source.
5.7.1

General Response:

Reduce the future impact of historic forestry activities by monitoring impacted areas and conducting
restoration projects where necessary.
5.7.2

Specific Responses:

1. Continue to implement the monitoring and maintenance program for completed restoration projects
(use latest coastal watershed assessment as information tool).
2. Provide SCRD with current inventory and assessment of active road permits and deactivated roads in
the watershed, and ensure that monitoring/maintenance/rehabilitation works are implemented.
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3. Identify any outstanding rehabilitation projects related to road and past landslides on Crown land and
determine current risk to drinking water.
4. Address specific hazards identified in field investigation summary (Site 4).
5.7.3

Responsibility, Timeline and Cost

Response 1:

MFLNRO, licensees and SCRD, immediate, no additional cost.

Response 2:

MFLNRO, short term, staff time unknown.

Response 3:

MFLNRO and licensees, medium term, staff time unknown.

Response 4:

Site 4 – SCPI, MFLNRO, short term, $1,000 annually for monitoring.

5.8

Future Mining Activities

Mining/gravel extraction can cause an increase in turbidity, TSS, pathogens and chemicals/hydrocarbons
through planned releases. The impacts of mining would cause this hazard to be classified as high risk.
Currently, there are no proposed mining operations in the watershed; thus, this hazard currently
represents a moderate risk to the drinking water source.
5.8.1

General Response:

Establish a review presence on new projects with the Ministry of Energy and Mines (MEM)
5.8.2

Specific Responses:

1. Define the management strategy for any proposed mining operations to protect drinking water.
2. Implement mining practices and BMP’s with the goal of achieving zero turbidity, sediment and
pathogen input to nearby creeks or streams from mining activities.
3. Establish and maintain an “Intake Vulnerability Zone”
4. Maintain SCRD RU5 Zone, Rural Watershed Protection
5. Request confirmation from MEM that all mining proposals u/s of intake will be referred to SCRD and
VCHA for review.
6. Investigate possibility of establishing a soil-removal by-law.

5.8.3

Responsibility, Timeline and Cost

Response 1:

MEM, short term, 15 worker-days for staff.

Response 2:

MEM, short term, unknown time for staff.

Response 3:

SCRD and MFLNRO, immediate, staff time, 1 worker day

Response 4:

SCRD, immediate, unknown staff time
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Response 5:

MEM, SCRD, and VCHA, immediate, 1 man-day for staff (each).

Response 6:

SCRD, medium term, unknown staff time.

5.9

Recreation Activities

Recreational activities can contribute pathogenic organisms and erosion. This hazard represents a
moderate risk to the drinking water source.
5.9.1

General Response:

Monitor and regulate (to the extent possible) access and recreation activity in the watershed.
5.9.2

Specific Responses:

1. Investigate opportunities to move some selected high risk recreation activities out of the watershed.
2. Develop partnerships with recreation groups/clubs.
3. Develop access management plan for Crown lands.
4. Support Trail Strategy development, encourage trails and use outside of intake area, or watershed if
possible.
5.9.3

Responsibility, Timeline and Cost

Response 1:

SCRD and recreation groups, short term, unknown staff time.

Response 2:

SCRD and recreation groups, short term, unknown ongoing staff time.

Response 3:

MFLNRO, medium term, $10-25,000.

Response 4:

MFLNRO and SCRD, medium term, unknown staff time.

5.10

Climate Change Impacts

Climate change can affect water availability over a longer time-frame. This hazard represents a moderate
risk to the drinking water source as current water supplies may not be available in the future.
5.10.1 General Response:
Further understand climate change and its implications (e.g. change in hydrologic characteristics of the
watershed such as phase shift from snow to rain), and how these relate to the management of the SCRD
water source.
5.10.2 Specific Responses:
1. Consult with Pacific Climate Impacts Consortium for current information regarding potential climate
change impacts on water supply.
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2. Determine potential impacts of climate change by a) conducting a literature review, b) determining the
ratio of snowmelt water to rainwater in the Chapman Creek supply, and c) conducting a sensitivity
analysis on temperature and its potential impacts on the Chapman Creek hydrograph (Note: check to
ensure this work has not already been completed prior to proceeding).
3. Include potential impacts of climate change on water supply in supply and demand analysis (Hazard
5), and regularly review and update assumptions and risks of climate change.
4. Re-establish former Water Survey of Canada (WSC) hydrometric station 08GA060 – Chapman Creek
above Sechelt Diversion, determine runoff trends as a result of climate change.
5. Establish a new weather monitoring station in Tetrahedron Park to monitor climate trends as a result
of climate change.
6. Re-instate snow survey with the Tetrahedron Outdoor Club.
7. Review assumptions and risks of climate change regularly.
5.10.3 Responsibility, Timeline and Cost
Response 1:

SCRD, MFLNRO and UBC, short term, unknown.

Response 2:

SCRD and MFLNRO, short term, $15-20,000.

Response 3:

SCRD, short term, part of hazard #5 analyses.

Response 4:

MFLNRO, SCRD, short term, $20-40,000 in year 1, $20,000 annually.

Response 5:

MFLNRO with SCRD input, short term, $10-15,000.

Response 6:

SCRD and Ski Club, immediate, $5,000.

Response 7: SCRD, immediate, ongoing, unknown time for staff.

5.11

Landslides and Natural Disaster Events

Falling trees or natural disasters can damage the intake structure affecting available water quantities.
This hazard represents a moderate risk to the drinking water source.
5.11.1 General Response:
Monitor impacted areas from past events and develop a plan to respond to future events.
5.11.2 Specific Responses:
1. Continue monitoring all known unstable areas (e.g. avalanches).
2. Include natural disaster scenarios in Emergency Response Plan (under development).
3. Review and update 1987 MoE landslide inventory for the watershed.
4. Implement site specific rehabilitation/restoration plans for landslides (Sites 3, 6 and 7 of the Field
Investigation Summary).
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5.11.3 Responsibility, Timeline and Cost
Response 1:

MFLNRO, immediate, $10,000 alternate years.

Response 2:

SCRD, medium term, $5,000

Response 3:

MFLNRO, medium term, $20,000.

Response 4:

Site 3 - SCPI and MFLNRO, short term, $2-5,000; Site 6 - SCPI, short term, $10,000;
Site 7 - SCPI, short term, $5-10,000.

5.12

Bird and Wind Transport from Landfill

Bird and wind transport of waste from landfill into watershed could result in contamination of the source
water supply. This hazard represents a moderate risk to the drinking water source.
5.12.1 General Response:
Deter birds and better manage refuse to protect against bird and wind transport of contaminants.
5.12.2 Specific Responses:
1. Collaborate with landfill management on general strategy to manage hazard risk.
2. Monitor effectiveness of refuse covers and consider use of heavier synthetic refuse covers to deter
birds.
3. Monitor effectiveness of progressive closure methods to reduce availability of waste materials for
transport; modify if necessary.
4. Improve litter fencing to reduce wind exposure and material movement.
5.12.3 Responsibility, Timeline and Cost
Response 1:

SCRD and landfill, immediate, unknown staff time.

Response 2:

Landfill, immediate, unknown staff time.

Response 3:

Landfill, immediate, unknown (staff time, equipment, operator, and supply materials).

Response 4:

Landfill, short term, $10,000 (estimate for works completed).

5.13

Illegal Dumping

Illegal dumping of waste in the watershed (including household garbage, green material and other junk
waste) could result in contamination of the source water supply. This hazard represents a moderate risk
to the drinking water source.

Page 29
1561.0005.01 / August 2012

Sunshine Coast Regional District
Chapman Creek Source Assessment Response Plan - FINAL

5.13.1 General Response:
Deter people from dumping and restrict access to common dumping areas whenever and wherever
possible.
5.13.2 Specific Responses:
1. Update public education program with a focus on implementation.
2. Improve signage along roads/trails.
3. Monitor and improve by-law prohibiting illegal refuse disposal outside landfills and administer fines if
necessary. Also, incorporate BEN system and consider posting notice of universal ticket for dumping.
4. Identify common dumping sites and establish deterrents at those sites.
5. Increase presence of SCRD staff in watershed (if possible)
6. Seek to increase other presence from stakeholders or ministry employees if possible (related to
Watershed Protection Officer in hazard #5, response 1).
7. Initiate community clean-up events with priority on drinking watersheds.
8. Implement a surveillance program (including cameras and signage)
9. Determine responsibility for costs to remove refuse on Crown and private lands.
10. Coordinate with the MoE and MFLNRO to develop a plan to discourage and reduce illegal dumping.
5.13.3 Responsibility, Timeline and Cost
Response 1:

SCRD/MFLNRO/AJB, immediately, $500-1,500.

Response 2:

MFLNRO and SCRD, short term, $1,000.

Response 3:

SCRD and MFLNRO, short term, unknown staff time.

Response 4:

Tenure holders, MFLNRO with SCRD input, short term, 10 worker-days for staff.

Response 5:

SCRD, immediately, additional staff time and expenses unknown.

Response 6:

SCRD, medium term, unknown time and expense

Response 7:

SCRD, MFLNRO, community organizations, medium term, unknown budget (in place).

Response 8:

SCRD and MFLNRO, short term, 5 worker-days and $1,500 in equipment/signage.

Response 9:

SCRD and MFLNRO, immediate, unknown staff time.

Response 10:

SCRD, MoE, MFLNRO, short term, unknown staff time.

5.14

Water Demand due to Development

Water demand increase due to development in the SCRD could cause insufficient water supply and low
quality of the source water supply. This hazard represents a moderate risk to the drinking water source.
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5.14.1 General Response:
Provide for future development water needs by examining future supply and demand projections and
incorporating management measures in response (those related to climate change and low flow hazards)
5.14.2 Specific Responses:
1. Review and update last future growth and demand projections.
2. Incorporate growth projections in response recommendations for climate change and low flow periods
as they are related.
3. Investigate alternative sources of supply and storage.
5.14.3 Responsibility, Timeline and Cost
Response 1:

SCRD, short term, $5,000.

Response 2:

SCRD and MFLNRO, short term, $10-20,000.

Response 3:

SCRD, medium term, $10-20k.

Priority rankings have also been provided in the Table 2 (the response plan table). These rankings
prioritize the responses not only in terms of priority within a set of response actions for a hazard, but also
between sets of response actions for all hazards.
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JOINT
WATERSHED
MANAGEMENT
AGREEMENT

SECITELT INDIAN BAND
AND
SUNSHINE COAST REGIONAL DISTRICT

January 24, 2011

SECHELT INDIAN BAND I
SUNSHINE COAST REGIONAL DISTRICt
JOINT WATERSHED MANAGEMENT AGREEMENT
GIVEN THAT:
A.

The Chapman/Gray Creek Watersheds (the “Watersheds”) are situated within and form part of the
traditional territory of the Sechelt Indian Band (the “Band”);

B.

The Watersheds are situated within the Sunshine Coast Regional District (“SCRD”) which has
authority to provide the service of potable water to the residents of the SCRD; and

C.

The Band and the SCRD have a mutual interest in improving and maintaining the safety and
quality of their potable water supply and in jointly assuming the responsibility and authority for the
attaining and maintaining of the highest possible safety and quality standards for their potable
water supply.

1.

WE, the Sechelt Indian Band and the Sunshine Coast Regional District jointly resolve and agree as
follows:

(a)

To share responsibility and decision-making applicable to the watersheds.

(b)

To share the costs, expenses and liabilities arising from the above.

(c)

To establish a Joint Watershed Management Advisory Committee (JWMAC) that would make
recommendations on:
• the management of the watershed
• laws and bylaws surrounding the watershed, and
• future changes that may be necessary to this agreement.

2.

Under the Terms of Reference the Band and SCRD agree to pursue, assume and exercise:

(a)

the right and authority to approve or disapprove any activity within the watershed

(b)

the right and authority to disallow any activity within the watershed

(c)

the power to prosecute offenders of the laws of the Band and the bylaws of the SCRD enacted to
give effect to the foregoing, which laws and bylaws shall be enacted in consultation between the
Band and the SCRD.

3.

This Agreement is without prejudice to the aboriginal and treaty rights of the Band and its rights
under section 91(24) of the Constitution Act 1867 and section 35 of the Constitution Act 1982 and
shall not be construed so as to abrogate or derogate from any aboriginal or treaty rights of the
Band or the members of the Band, or any other aboriginal people of Canada.

4.

This Agreement is also without prejudice to the powers, duties and functions of the SCRD under
the Local Government Act (British Columbia) or any subsequent legislation in relation to the
watershed lands including, without limitation, the jurisdiction of the SCRD over the provision of
potable water to the residents of the SCRD.

5.

The Term of this Agreement will be 5 years with the option of extending for further terms with the
mutual consent of the Band and SCRD.

6.

This Agreement may be amended at any time with the mutual consent of the Band and the SCRD.

EXECUTED this Twenty Fourth day of January, 2011.
SECHELT INDIAN BAND
Per:

SUNSHINE COAST REGIONAL DISTRICT
Per:

Z/
Garry Nohr, Chair
Dir
Electoral Area B

Director, Electoral Area E

-

‘Barr-Wilbee
Alternate Director, Electoal Area

Donna Shugar, Vice hair
D)ector, Electoral Area D

Directo,

Jorie, Dire tol, Sechelt
dian Government District

c oral Area F

c2Qi,1
Barry
Director,

n of Gibsons

Keith Thirkell
Director, District of Sechelt

—
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Assessment response plans

22

(1) In addition to any changes to the terms and conditions of an operating permit made in
response to an assessment, the drinking water officer may order the water supplier to
prepare an assessment response plan if:
(a) an assessment has identified threats to the drinking water provided by the water
supply system, and;
(b) the water supply system is of a prescribed class.
(2) The purpose of an assessment response plan is to identify the measures that may
reasonably be taken in order to address identified threats to the drinking water that is
provided by the water supply system.
(3) An assessment response plan must be prepared in accordance with the regulations
and the directions of the drinking water officer.
(4) As examples of provisions that may be included in an assessment response plan, but
without limiting the issues that may be addressed, the drinking water officer may
require a plan to include provisions respecting any or all of the following:
(a) public education and other means of encouraging drinking water source protection;
(b) guides to best management and conservation practices;
(c) infrastructure improvements;
(d) cooperative planning and voluntary programs;
(e) input respecting local authority zoning and other land use regulation.
(5) The drinking water officer may order a water supplier to review and revise its
assessment response plan in accordance with the directions of the drinking water
officer.
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This report is prepared for the sole use of Sunshine Coast
Regional District. No representations of any kind are made
by Urban Systems Ltd. or its employees to any party with
whom Urban Systems Ltd. does not have a contract.

1561.0005.01 / August 31, 2011

#304 - 1353 Ellis Street
Kelowna BC V1Y 1Z9
Telephone: 250-762-2517

Sunshine Coast Regional District – Field Investigation Summary

Chapman Creek SARP

Chapman Creek Summary of Field Investigation:
Background
Currently, the Technical Working Group (TWG), in partnership with the Sunshine Coast Regional District
(SCRD) and the consultants, Urban Systems Ltd. (USL) and Vince Verlaan (HBLanarc/Golder), are in the
process of putting together the Chapman Creek Source Assessment Response Plan (SARP). TWG
Meeting #3 of the SARP was rescheduled from the end of August to September 21 due to availability of
members. The primary objectives of the Meeting #3 were to:
1. present the results of the field investigation to the TWG members, and
2. obtain feedback and discuss potential management recommendations.
The subsequent meeting objectives (TWG Meeting #4) would have been to:
1. present initial response plan draft including management recommendations and responses to
identified risks, and
2. obtain feedback and discuss any changes/additions necessary prior to the final report.
As a result of the rescheduled TWG Meeting #3, and in order to keep the project moving in line with the
original schedule, the SCRD and USL decided to present the results of the field investigation electronically
via email (this report). The objective is for this summary document to be reviewed by TWG members,
who would then provide feedback (electronically via email as well) prior to the September 21 TWG
Meeting #3. USL would review the feedback and prepare to address any feedback at Meeting #3. Once
consensus is reached on the risks, initial recommendations and responses can be discussed. These
responses will be further developed after Meeting #3 and included in the draft SARP for review by the
TWG at Meeting #4.

Methodology
The field investigation plan was developed using Air photo's and the 2006 Triton Report to identify
potential hazard sites of interest ranked as high, medium, or low risk. The field investigation was
completed via truck access, ATV access and on foot. At hazard sites or other sites of interest a hand held
Garmin GPS unit was used to pinpoint the location for mapping purposes. Standard field equipment
(vest, compass, suunto, scale rule, nylon tape, calculator, etc.) was used to determine the size and
extent of the hazard sites. The experience of the field crew in plant identification, forest development,
geomorphology and hydrology was used to determine the processes involved (e.g. erosion, degradation,
etc.) at each site, and to formulate potential responses.
The access into the watershed was limited along the older permanently deactivated roads by extensive
Alder growth. A map showing areas that were reached is shown in Appendix B. The logging road
heading north off the Sechelt Dakota FSR (7575 Br 01) on the East side of the watershed just upstream
of the old Chapman crossing was completely impassable and kept the field investigation team out of that
portion of the upper watershed. A stretch of the Sechelt Dakota FSR from above the Wilson Creek FSR
was impassable for the same reason. This road had not been used for forest management in a long
time, likely since access into the watershed was provided by the road up to the Dakota Ridge Trail
System. The extensive alder growth on these roads is an indicator that the road beds are stable, and
that they have not been used by recreational or industrial users for access.
In general, the watershed is in good condition, and functioning well.
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Introduction
The following is a summary of the results of the field investigations carried out in the Chapman Creek
watershed in July 2011. The site map (Appendix C) shows the general location of each hazard site. The
purpose of the investigation was to inspect and check on the status of the drinking water hazards noted
in the 2006 assessment report (Triton Environmental) and make any necessary updates or changes to
the risks based on current conditions. Preliminary potential responses were formulated for selected sites
in the field. This summary describes these findings and includes site photos (Appendix A and referenced
in the summary). As well, Table 1 (Appendix D) summarizes the original hazards and risks identified by
Triton, hazard sites investigated by USL in the field, how these sites relate to the original hazards, and
any changes in risk levels.

East Side of the Watershed:
Site 1: Crossing 9
Description

Crossing 9 (Appendix A - Photos 1 and 2) is on an unnamed tributary stream that runs into Chapman
Creek. The stream at this location is less than 1 metre wide and has a cascading pool type morphology
with cobble materials and pooling up to 20 cm deep. This stream may be dry for periods of the year.
This location appears to be outside both the AJB lands, and the WFP tenure area. According to the
Ministry of Forests, Sunshine Coast Forest District office, there is a maintenance agreement held by the
Sunshine Coast Regional District that covers this portion of the road. Crossing 9 is in an awkward
location on a 150 metre long pitch of steep road up to 15%. The gradient of the road above this area is
not as steep but the section is long. There are two 1200 mm culverts side by side at the crossing. The
road bends to the north in the down grade direction, with a slight slope to the inside of the corner.
There are two concerns with this crossing:
1. The ditch on the north side of the road
2. Runoff down the road surface
The ditch on the upper side of the road (the north side) leads directly into the stream at the inlet of the
culverts. While this ditch was fully vegetated at the time of investigation it represents a high risk due to
sediment delivery to the stream. The location of this crossing in the lower watershed means that
sediment delivered to Chapman Creek has a higher likelihood of affecting the water quality at the intake.
The second concern at this site is the possibility of runoff flowing down the road and transporting road
surface materials into the tributary stream and into Chapman Creek. At the time of investigation it was
noted that there was a grader berm on the left hand side of the road (facing down grade). The berm
prevents surface runoff from dispersing off the road and accumulates it on the left edge of the road
surface until it spills into the stream at the culverts at crossing 9.
Potential Response

Sumps with armoured ditch blocks should be constructed on the ditch lines before they spill into the
creek to reduce the sediment delivery to the stream. The sumps should be large enough (approximately
1m wide x 3m long) to contain a significant amount of ditch flow, combined with potential road surface
flow and allow time for sediment to settle. The sump should be constructed with an armoured ditch
block/spillway to the stream with the crest approximately 30 cm lower than the road running surface.
To address the issue of runoff on the running surface delivering sediment to the stream, diversion
devices built out of rubber conveyor belting should be installed in the running surface at 50 m spacing on
the grade upslope of the crossing to divert runoff into the ditches. A 30 cm wide strip of conveyor belt is
Page 2
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bolted to a 4 inch x 4 inch treated timber that is buried in the running surface at a 20 degree skew with
approximately 7 cm of belt exposed above the running surface. Vehicles can drive over the exposed belt
and it should not be damaged by grading if some care is taken. Cyclists using the road should be warned
of the locations of these devices.
Roads on the east side of the watershed were also inspected as far as was possible. No other issues of
significant risk were identified. The roads inspected were permanently deactivated (to a 4x4 standard),
with effective cross ditching and water bars. The other stream crossings in the area contained little or no
water at the time of investigation. There were no signs of sediment movement or slope instability or
risks to the water quality of Chapman Creek (see Appendix A - Photo 3). The east side of the watershed
looked very stable. The majority of the road on the East side of the watershed is overgrown with Alder
and is not passable by ATV. Investigations beyond this point were carried out on foot. Visibility was
limited by the dense Alder (see Appendix A - Photo 4).

Watershed West Side:
Site 2: Road Junction
Description

This site is at the intersection of a very steep spur road meeting the Sechelt Dakota Forest Service Road
on the west side of the watershed (see Appendix A - Photo 5). The spur road is approximately 800
metres in length with long unbroken grade and a steep approach to the main road. There is evidence of
surface runoff on the road and sediment delivery at the junction. The distance between the road
junction and Chapman Creek is approximately 200 metres. The right-of-way along the Forest Service
Road (FSR) has been recently logged and had machinery operate on it. There is a 120 m long slope
failure on the uphill side of the FSR that is slowly moving down onto the road (see Appendix A - Photo 6).
Aerial photography shows this road was constructed between September 2006 and September 2009.
The slope failure looks to be a result of the removal of the tree cover and the presence of machinery.
Potential Response

A sediment sump should be constructed at the junction to capture any sediment off the spur road and
reduce the risk of delivery to Chapman Creek. The sump should be large enough to contain a significant
amount of ditch flow off this spur road, and allow time for sediment to settle. The sump should be
constructed with an armoured ditch block/spillway to a culvert with the crest approximately 30 cm lower
that the road running surface. Without adequate ditching and water management, the access beyond
the junction may be at risk in the future. It is presumed this road was constructed by Sechelt Community
Projects Inc. (SCPI) to access timber, since the road is just outside the property line of the AJB
Investments Ltd. private land, but within the SCPI tenure area.
The slope failure within the right-of-way should be monitored monthly for movement by SCPI. It remains
largely vegetated, but with the large second growth removed.

Site 3: Bridge and Landslide 1
Description

The bridge on the Sechelt Dakota FSR was inspected in February 2011 and is tagged with a max rating of
10 tons (see Appendix A - Photo 7). This does not represent a risk to water quality in Chapman Creek,
but will restrict future development beyond the crossing until it is replaced.
There is a recent landslide across the road approximately 4 km from the AJB Investments Ltd. gate. This
debris on the road is approximately 30 metres wide and up to 2 metres deep (see Appendix A - Photos 8
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and 9). Most of the debris is less than 0.75 metres deep and includes the second growth Cedar and
Alder. There does not appear to be a specific cause upslope (e.g. old road, or previous slide). There is
no evidence that this current slide deposited any significant volume of debris below the road. The slide
currently blocks access to the upper watershed for anything other than foot traffic. The risk to water
quality is moderate since there are fine materials that could wash off the road during a rain event and be
deposited in Chapman Creek approximately 110 metres away.
Potential Response

This slide occurs in Sechelt Community Projects Inc. tenure area, overlapped by the Western Forest
Products Ltd. tenure area. The Ministry of Forests office in Sechelt indicated that between km 14.7 and
31.2 they have no active road permit, and show no one organization as having maintenance
responsibilities for the Sechelt Dakota FSR. This slide effectively blocks access to the upper two thirds of
the watershed on the west side and should be removed. The clean-up should take approximately half a
day with a rubber tire excavator and labourer with a chainsaw. The work to be done includes removal of
the debris and soil/gravel off the road, and removal of the downed timber. The 10 ton bridge restriction
will limit what type of machinery can be brought in to complete the clean-up. This also means the debris
will have to be disposed of onsite, rather than trucked offsite. The total volume of materials is estimated
to be between 35 and 50 cubic metres. The bridge will need to be replaced if heavier equipment is
needed to cross.
The slide path above the road should be grass seeded in addition to the repaired road bed immediately
after the slide is cleared. The slide path upslope of the road is about 120 metres long by 20 metres wide.
Because of the steep slope, workers seeding the slide track will have to be very careful.
When the road is cleared and access restored the road bed should be made as wide as possible at this
point to provide a bench to capture any material that may continue to slide at this location. The culvert
at this location will need to be checked for its function, and the cross ditch will have to be restored as
well. The lack of a clear cause of the slide may warrant an investigation by a qualified geotechnical
professional to determine the cause, and propose options for stabilizing the site.

Site 4: Road Next to Chapman Creek
Description

Site 4 is in Sechelt Community Projects Inc. (SCPI) tenure area. The FSR is located on the bank of
Chapman Creek for approximately 60 metres (see Appendix A - Photo 10). The FSR is built on very large
boulders and bedrock and appears stable. The running surface materials are coarser with few fines.
Chapman Creek appears very stable here with moss on the boulders in the creek and bedrock on the
channel banks, with no evidence of aggradations. When the road is used in the future, the Alder that is
established on the bank should be protected to improve bank stability.
Potential Response

This section of road should be monitored regularly for erosion or signs of other instability. Currently,
there is no maintenance agreement or road use permit for this section of the FSR. As a result, the
responsibility for maintenance would likely default to the forest service authority, which is the Ministry of
Forests, Lands and Natural Resource Operations (MFLNRO).

Site 5: Road Surface Erosion
Description

There is one stretch of the Sechelt Dakota FSR where the grade is up to 19% for approximately 50
metres (see Appendix A - Photos 11, 12, and 13). There has been some running surface erosion on the
steep grade into a cross ditch that has diverted the runoff into the forest and down toward Chapman
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Creek. Between the road and Chapman Creek is a very steep side slope (approximately 60%). Materials
eroded off the road surface could reach Chapman Creek via this slope.
Potential Response

Additional water bars should be installed on the steep pitch to reduce the accumulation of runoff in the
existing water bar. This short section of road should then be grass seeded to establish vegetation.
There is a moderate risk to water quality at this point, although the volume of materials deposited would
likely be low, and have a considerable distance to settle out before reaching the intake. This site should
be monitored seasonally for further erosion.

Site 6: Slide 2
Description

This landslide is in an area with scarring and different aged Alder tracks, showing a history of instability.
The road is blocked by a slide that is approximately 35 metres wide, and up to 1.5 metres deep (see
Appendix A - Photos 14 and 15). The slide is composed mainly of gravels and larger glacio-fluvial
materials. A quick onsite soil classification revealed coarse textured materials with little silt. The slide
originates approximately 200 metres up the slope with the headscarp retrogressing into a stand of large
second growth trees. An older adjacent slide is covered with Alder 5-7 cm in diameter, suggesting it has
been several years since there was movement. The current slide did not reach Chapman Creek since the
debris was deposited on the road. There is no space for additional material. At the slide there is a small
stream that follows the same draw the slide occurred in. The stream crosses the road at the north edge
of the slide debris. Across the stream there is a log that has a notch cut into it. The log is holding back
some water and the notch is acting as a weir. This was likely used as a water source for some purpose
during the harvesting of this area. The stream normally enters a culvert, which is currently blocked, so
the water flows across the road and then enters its normal channel on the East side of the road.
Potential Response

This slide track occurs in SCPI. tenure area. The road at this location has a rock ballast. The slide
material should be removed and the road cleaned back to this ballast in order to provide the widest
possible road bench at this location. The volume of debris is estimated to be 110 cubic metres (35 m x
0.8m x 4m). This slide will be more difficult to grass seed than Slide 1 because the slide track is larger
and steeper but grass should still be established on this slide. The lower part of the track is filled with
rocks and boulders, but the upper two thirds is exposed soil that should benefit from some re-vegetation.
Depending on the extent of the damage, the culvert at this location may need to be replaced. The road
bed and cross ditch should be grass seeded when the repairs are complete. The history of instability at
this site may warrant an investigation by a qualified Geotechnical professional to determine the cause,
and propose options for stabilizing the site.

Site 7: Slide 3
Description

Slide 3 is another historical slide (see Appendix A – Photo 16), and there is some evidence of a minor
slide at the road. There is rock structure (see Appendix A – Photo 17) along the cut slope of the road in
a previous attempt to keep the road clear. This work is quite old and is partially covered by Alder. The
slide path is evident for several hundred metres up the slope and shows on aerial photography that it has
been active for some time. The Alder and other vegetation at the road and on the lower portion of the
slide track suggest there has not been any significant movement for several years. The road crossing at
the slide is approximately 150 metres up slope from Chapman Creek. The distance to the creek, and the
bench like topography of the area below the road, means there is a moderate risk to the water quality of
Chapman Creek.
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Potential Response 36

This slide occurs in SCPI tenure area. This site should be monitored for movement after significant
rainfall or snow melt by SCPI. The small volume of debris on the road should be removed and the
crossing improved, then reseeded. The ditch on both approaches should be improved at the same time.
The historical instability of this site warrants an investigation by a qualified Geotechnical professional to
determine the cause, and propose options for stabilizing the site.

Site 8: Upper Road
Description

This road is located in Canadian Forest Products Ltd. tenure area. As per a request from SCRD, this part
of the road was inspected with a focus on the effectiveness of the restoration work that had been
completed in the past (see Appendix A - Photos 18 thru 21). There has been extensive deactivation, full
rehabilitation, and grass seeding. This restoration is working well, the grass seeding has been extensive
and effective, and the cross ditching is well placed, and carrying the flows well. In some of the cross
ditching there has been some erosion of the finer materials, but these materials have been captured in
the channels adjacent to the crossings and do not show up in the lower road crossings. The crossings on
the upper road and the ditches in the higher flow areas have been armoured and are intact and
functioning.
Potential Response

Once the slide areas have been cleared and access to this part of the watershed restored, this upper road
should be monitored seasonally for stability.

Tetrahedron Park:
Site 9: Trail Bridge Crossing
Description

A sign posted at the trailhead indicates that the bridge across Steele Creek was out at the time of
investigation (see Appendix A - Photo 22). The banks of Steele Creek could erode if recreational users
attempt to cross the creek.
There is a hole in a bridge that crosses Tannis Creek which flows into Grey Creek. While this is not in the
Chapman Creek watershed, Grey Creek is a water source for the SCRD. The hole was approximately 30
cm by 30 cm in a wooden bridge covered by soil.
Potential Response

Both of these sites are located within Tetrahedron Provincial Park and would be the responsibility of BC
Parks. The SCRD should follow up with BC Parks to ensure these issues are known to them. The foot
bridge across Steele Creek should be replaced to avoid unnecessary damage to the stream banks and
increased erosion by recreational users fording the creek. The Tannis Creek foot bridge should be
assessed to determine its condition and either repaired or replaced.

Site 10: SCRD Intake
Description

Birds have been carrying refuse from the landfill and dropping it in the forest near the intake (see
Appendix A - Photo 23). Depending upon what this debris is, it could pose a threat to water quality if it is
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deposited into Chapman Creek upstream of the SCRD intake; or it could interfere with the operation of
the intake works.
There may be access to the intake by ATVs. An ATV and truck were heard nearby during the site
investigation. Air photo investigation shows potential access to this area coming from the West near the
landfill. There is also a mountain bike trail leading to the west off the intake road; known as the MJB trail
it is identified by a bicycle wheel affixed to a board on a tree.
Potential Response

SCRD staff should meet with the Landfill operators to improve refuse containment capabilities, or to
modify landfill operations to reduce the possibility of offsite movement of materials. Access to Chapman
Creek at or near the intake should be restricted. The intake and related infrastructure should be enclosed
within a security fence.
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Photos

Site 1

Photo 1 - Crossing 9

Photo 2 - Crossing 9

Photo 3 - East Side Road

Photo 4 - East Side Road

Site 2

Photo 5 - Road Junction

Photo 6 - Right of way slip

Site 3

Photo 7 - Bridge

Photo 9 - Slide 1

Site 4

Photo 10 – Site 5

Photo 8 - Slide 1

Site 5

Photo 11 - Surface Erosion

Photo 12 - Surface Erosion

Photo 13 - Surface Erosion

Site 6

Photo 14 - Slide 2

Photo 15 - Slide 2

Site 7

Photo 16 – Top of Landslide

Photo 17 – Rock Structure

Site 8

Photo 18 - Upper Road

Photo 19 - Upper Road

Photo 20 - Upper Road

Photo 21 - Upper Road

Site 9

Photo 22 - Bridge

Site 10

Photo 23 - Intake Road Garbage
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APPENDIX D
Hazard and Risk Characterization Table

Chapman Creek SARP
Hazard and Risk Characterization Table (based on the Triton Assessment Report and further assessment by USL)

Hazard #

Hazard

Triton Risk Level

Further Investigation USL Field Summary Site
or Assessment
Reference (if applicable)

USL Updated Risk
Level

1 1-2

High precipitation and runoff

Very High

Office/field
assessment

High

2 1-4

Wildlife and birds

Very High

In-Field

3 2-4

High

In-Field

Moderate

In-Field

Moderate

In-Field

6 1-5

Future Forestry activities
Human access to intake structure and
assessment area
High percentage of broadleaved
vegetation
and decaying
vegetation
Water
demand
can exceed
licensed and
available quantities during low flow
periods

Moderate

7 1-9

Wildfires

Moderate

Office assessment
Office/field
assessment

8 2-3

Historic forestry activities

Moderate

In-Field

Site 1 , Site 3, Site 4, Site 5,
Site 8
Moderate

9 2-5
10 2-6

Future gravel mining activities
Recreational acitivities

Moderate
Moderate

In-Field
In-Field

Site 9, Site 10

11 1-10

Climate Change

Low

Office assessment

Moderate

12 1-6

Lake destratification

N/A

Not required

Low

13 1-7
14 1-8

Lake drawdown
Falling trees and Natural Disasters

N/A
N/A

Not required
In-Field

15 2-7

Air emissions (non-point source, e.g.
transportation, residential)

N/A

Not required

Triton #

4 1-1
5 1-3

16 2-8
17 2-1
18 2-2
New Hazards
19 N/A
20 N/A
21 N/A
22 N/A

New ownership of AJB land
Sechelt Landfill
Stack emissions from Howe Sound Pulp
and Paper Mill

N/A
No risk

Not required
Not required

No risk

Not required

Birds and wind transportation of
contaminants from landfill

N/A

In-Field

Illegal Dumping in Watershed
N/A
Water Demand Increase due to
Development
N/A
Dam/control structure failure at Chapman
or Edwards Lake
N/A

Comments

High

Work completed between Triton Report and 2011 update has reduced potential
consequences and therefore the risk
Likelihood and consequence of hazard, and therefore risk, has not changed; however,
TWG recommended a downgrade of risk level since hazard is part of natural conditions
in watershed

Site 2

Moderate to High

Likelihood of future forestry activities may be reduced, thus risk is reduced

Site 10

High
Low

Access trails more prevalent and so higher risk
Natural process within watershed, likelihood high, consequence very low, therefore
low risk.

Moderate

Likelihood and consequence of hazard, and therefore risk, has not changed

Moderate

Likelihood and consequence of hazard, and therefore risk, has not changed
Sites 4 and 5 roads built for forestry, remedial work has somewhat reduced potential
consequences, still moderate risk remains from past cut block areas throughout the
watershed

Site 5, Site 2, Site 1

Site 3, Site 6, Site 7

Moderate
Moderate

Low
Moderate

Low

Site 10

Low
Low
Low

Likelihood and consequence of hazard, and therefore risk, has not changed
Likelihood still high, consequence is lower
Other hazards resulting from potentail climate change have higher risk, therefore
climate change poses higher risk as well
Changes to Chapman Lake may pose some risk to drinking water quality, quantity,
therefore risk is applicable; however low
Changes to Chapman Lake may pose some risk to drinking water quality, quantity,
therefore risk is applicable; however low
Slides in watershed pose risk to Chapman Creek
Some areas of the watershed may accept air pollutants and may pose some risk to
drinking water quality, therefore risk is applicable; however low
Applicable risk due to potential for less public control of community watershed;
however low
Transport of contaminants, see new hazard below
Emissions may pose some risk to drinking water quality, therefore risk is applicable;
however low

Office (TWG)

Moderate

Office (TWG)

Moderate

Contaminant transport into watershed presents high likelihood, low consequence,
moderate risk
Contaminant transport into watershed presents high likelihood, low consequence,
moderate risk
High likelihood of increased development in the future, low consequence, moderate
risk

Office (TWG)

Unknown

Dam Risk Assessment underway by MFLNRO, awaiting results to inform risk level

Site 10

Moderate

Note: Initial responses to hazards and risks investigated by USL in the field are included in the Field Summary. Responses to all hazards and risks have been disussed with the TWG and are included in the draft SARP.
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