Healthy Watersheds Committee
September 18, 2019, 3:30 p.m.
Council Chambers
1. Call to Order
2. Amendment/Approval of the Agenda
3. Adoption of the June 19, 2019 Meeting Minutes
4. Presentation: “Trepanier Creek Watershed Management Plan —
Baseline Phase” by Four Peaks Environmental, Geographic Solutions,
Ntityix Resources, and Okanagan Nation Alliance.
To be presented Richard Bussanich and Dave Gill.
5. Okanagan Basin Water Board, “Make Water Work” Competition
announcement
6. Forest Practices Board Complaint and Report
7. Office of the Auditor General of BC: The Protection of Drinking Water:
An Independent Audit
8. Other Business
9. Next Meeting — November 20, 2019 at 3:30 pm (Council Chambers)
10. Adjournment

Healthy Watersheds Committee
June 19, 2019 – Meeting Minutes
Present: Mayor Fortin, Councillor Coolio, Jack Gerow, Chris King, Stephanie Paul
Regrets: Mark Meisner, Darlene Romanko
Staff Support: Joe Mitchell, Fire Chief Dennis Craig, Shawn Grundy
Guests: Matt Scott, Gorman Bros (part of meeting)
CALL TO ORDER

Mayor Fortin called the meeting to order at 3:32 p.m.

APPROVAL OF
THE AGENDA

It was moved:

ADOPTION OF
THE MINUTES

It was moved:

COMMITTEE
FIELD TRIP

The HWC proceeded on a tour to Garnett/Monroe region to with
the purpose of learning about the Forest Enhancement Society of
BC (FES) Project. The tour was led by Chris King.

THAT the agenda dated June 19, 2019 be approved as presented.

THAT the minutes from the Wednesday, May 15, 2019 Healthy
watersheds Committee meeting be approved as presented.

Some highlights of the tour include:
•

•
•

•

•

The project was developed through a relationship
between the local First Nations Penticton Indian Band
(PIB), the Okanagan Nation Alliance (ONA), Local industry
(Gorman Bros.), the Provincial Government, and the
Forest Enhancement Society of B.C.;
The FES project has successfully married timber harvesting
with cultural-ecological restoration at a landscape level;
The project has provided a template to model and
improve on as the forestry sector for Indigenous rights,
reconciliation and ecosystem stewardship continues to
innovate;
The objectives of the project include:
o Reduce wildfire risk,
o Increase forest stand values,
o Protect ecological values,
o Enhance cultural resource values,
o Increase opportunities for fibre recovery;
Project goals include:

CARRIED

CARRIED

o
o
o
o
o
OTHER
BUSINESS

Contribute to landscape fuel break to protect
Summerland, Peachland , and rural development
from fire risk,
Restore forest ecosystem functions,
Enhance wildlife habitat,
Enhance cultural resources,
Maximize utilization of undersized trees by taking the
fibres to processing facilities.

Nil.

ADJOURNEMENT It was moved:
THAT the meeting be adjourned at 5:30pm
NEXT MEETING

September 18, 2019 in Council Chambers

Certified Correct
Corporate Officer
Dated at Peachland, B.C.
This

day of

, 2019

Mayor

CARRIED
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Introduction

1. INTRODUCTION

The Okanagan Basin Water Board provides funding through its Water Conservation and Quality
Improvement Grant Program, which is focused on improving valley-wide water quality, promote best
practices, and improve collaboration and innovation in the Okanagan Basin. The Westbank First
Nation in collaboration with the Okanagan Nation Alliance (ONA) obtained funding through the
grant program in 2018 for developing a baseline assessment of the watershed health status and
vulnerability for Trepanier Creek, which is a major sub-basin of the Okanagan Basin. The watershed
plan discussed herein is an outcome of the baseline assessment work completed as part of the grant.
The objectives of the grant and partnership between ONA and Westbank First Nation in developing
this plan are the following:
•
•
•
•

To develop a framework for managing water in the Trepanier Creek watershed in association
with multiple uses such as forestry, range, recreation, water consumption, and mining.
To deliver a management framework for Trepanier Creek watershed that identifies watershed
health metrics that can be used to develop best practices for sustaining existing uses
To use this framework as a template for other Okanagan basin watersheds.
Protect the importance of the Trepanier Landscape unit in First Nation uses including salmon
restoration, water supply and land use

1.1 Long-term Project Objectives and Goals

The Syilx Nation Water Declaration 1 serves as a preamble for developing this watershed plan. Water
is seen as a part of all life by the Declaration. The Declaration observes that past practices have
resulted in considerable ecosystem degradation and water quality deterioration, thereby placing
species and ecological communities under extreme stress. The long-term objectives and goals of the
Trepanier Creek watershed management plan aims to restore ecosystem integrity and improve water
quality through sustainable practices. In order to achieve this, the plan aims to address the following:
•
•
•
•
•
•

Integrate multi-disciplinary data to both identify healthy sub-catchments and characterize
the relative health across the Trepanier basin
Make watershed health data and information readily available to a variety of agencies,
federal, and local programs for watershed protection planning
Encourage inter-agency partnerships and collaboration to build upon previous efforts to
assess watershed health and protect healthy watersheds
Provide recommendations for watershed enhancement opportunities
Provide recommendations for future forest management decisions
Identify short- and long-term risk factors (for example, climate change, mining, forest
management practices) that have the potential to directly affect watershed health

Okanagan Nation Alliance endorsed the Syilx Water Declaration in 2014. The declaration is available
here: https://www.syilx.org/about-us/syilx-nation/water-declaration/

1
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Introduction
To help the Syilx Nation fulfill its responsibilities as protectors of the lands and waters in its
territories as described in the Syilx Water Declaration

1.2 Approach for Achieving Project Objectives and Goals

The overarching project goals and objectives will be achieved through a phased, adaptivemanagement based approach as follows:
•

•
•

Phase 1 - Establish an overarching watershed guidance document that will serve as a
preamble for establishing the long-term objectives and metrics to track watershed health
(scope of this document)
Phase 2 – Develop a long-term monitoring plan to implement the adaptive management
framework developed in Phase 1
Phase 3 – Track progress towards achievement of project objectives and goals and adapt the
management framework, if necessary, towards meeting those goals

The phased implementation will continually seek community input to refine the objectives and goals,
identify best management practices and track metrics that are meaningful and useful for the
watershed. This document is intended to be a continually evolving guidance document, to
incorporate findings from future monitoring and evaluation efforts, and community feedback.
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2. WATERSHED MANAGEMENT OBJECTIVES
2.1 Trepanier Watershed

The Trepanier Watershed is approximately 25,000 hectares (ha) and includes McDonald Creek and
Lacoma Creek sub-basins (Dobson Engineering, 2016; Grainger and Associates Consulting, and
Streamworks Unlimited, 2010). The primary land use in the watershed is forestry (Figure 2-1). Other
uses include agriculture, range, mining and recreation.
Westbank First Nation’s Community Forest Agreement occupies approximately 90% of the
watershed, the remainder is within the Okanagan Timber Supply Area, presently a Tolko operating
area. Several Range Tenures also occur within the watershed that are actively used by range tenure
holders for cattle grazing. The Trepanier watershed is a designated Community Watershed. Water is
used for domestic purposes by the Community of Peachland. Brenda Mine is within the watershed.
The mine is no longer active, however, there is ongoing water treatment from the tailings pond.
Much of the watershed is covered with Mineral Titles. Both regulated and unregulated recreational
use occurs throughout the watershed –hiking, horseback riding, motorized recreation.

2.2 Indigenous Values and Principles in Framing Objectives

As discussed in Section 1-1, the Syilx Water Declaration provides a First Nation perspective on the
importance of water and land as a resource, and as part of the overall community. These principles
were considered in framing the objectives for the watershed that are discussed in the subsequent
sections. For example, culturally important biological species were included in the overall ecological
objectives.

2.3 Watershed Management Goals and Objectives
2.3.1 Forestry

The long-term goal for forestry is to harvest resources sustainably and identify opportunities to
improve ecological functions and other cultural uses in the watershed. From this perspective, the
following objectives are proposed that reconcile known issues and activities within the watershed:
- Identify conservation areas within the watershed where no planned timber harvesting will
occur. These areas will consist of:
• Areas where the soils/terrain are too sensitive for timber harvesting or roadbuilding
(i.e. Class IV and V terrain as defined in the Forest Practices Code [BC Forest Service
and BC Environment, 1999])
• Riparian management areas (based on classification)
• Contiguous areas large enough to provide “interior” forest conditions
• Areas that largely consist of mature forests
• Areas surrounding sensitive wetlands and small lakes
• Sensitive wildlife habitat and red-listed ecosystems
• Areas with a high visual sensitivity
Trepanier Creek Watershed
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Figure 2-1. Land Use Map of the Trepanier Watershed Planning Unit
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Watershed Management Objectives
Manage forestry operations such as thinning, salvage, or addressing forest health issues such
that they do not compromise the integrity of other resource values.
Identify land well-suited for forestry operations within the watershed that does not
compromise the overall long-term integrity of the forest ecosystem, First Nation use of the
watershed, and maintain other uses
Collect information necessary to develop long-term management plans for sustainable
harvest following the management strategies laid out in the WFN Pennask Planning Unit
Management Plan (Ntityix Resources 2018). Develop a monitoring program that includes:
• Clear cut equivalency
• Sediment monitoring
• Forest growth and yield
• Forest Health
• Prevent spreading of invasive plants, as may occur through forest management,
recreation and range
• Maintain a percentage of various stand ages over the landscape, especially old
growth within the conservation zones
• Road maintenance
• Access management and managing road density
• Wildlife management
• Effectiveness monitoring of Wildlife Tree Retention Areas
Understand vulnerability and resiliency of the landscape for wildfires. Use forestry as a tool
for building wildfire resiliency through a landscape level process of identifying fuel breaks
and reducing the wildfire potential elsewhere on the landscape.

2.3.2 Ecological Functions

The following ecological objectives are proposed:
-

Document key plant and animal communities in the watershed that are known present or
historical inhabitants
Identify ecologically, economically and culturally important species that are sensitive to
human disturbance with intent of protecting, restoring and enhancing such species. Some of
the priority culturally significant wildlife of concern (Ntityix Resources 2018):
• Mule deer
• Black Bear
• Grizzly Bear
• Moose
• Badger
• Marten
• Migratory birds
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Figure 2-2. Trepanier Creek Forest Conservation Areas

Trepanier Creek Watershed
Management Plan – Baseline Phase

9

March 2019

Watershed Management Objectives

2.3.3 Range

The following objectives are proposed for range: Identify range areas presently in use and the
population (cows, sheep etc.) it supports
- Establish whether current animal units can be supported both annually and by season
- Collect information necessary to develop range management plans – for example, map range
areas that presently affect other watershed functions such as forestry, runoff etc.
- Identify interactions and competition with wildlife during different seasons
- Management practices that can be used to mitigate adverse effects on water quality

2.3.4 Water Supply

The primary water supply objectives are the following:
-

-

Understand the processes that will provide adequate water supply to meet present and
projected future demands. Incorporate understandings into forest management practices
that can help meet these objectives.
Understand the groundwater and surface water resources of the basin

2.3.5 Recreation

The following objectives are proposed for recreation:
-

Identify existing recreational use
Develop a strategy for dealing with unmanaged recreational use in the watershed as well as
illegal tree cutting and dumping.
Identify Section 56 approved trails and known trails that are not managed.
Role of Trepanier Park and the management objectives of the park
Develop recreation management plans that works in concert with the long-term
management objectives for watershed (for example, maintaining landscape connectivity, not
encroaching wild life corridors, minimizing footprint of human actions etc.)

2.3.6 Mining

The following mining objectives are proposed:
-

Identify and manage risk from historical and ongoing mining activities – acid-mine drainage,
metals and suspended solids
Identify areas in the watershed occupied by mineral tenures.
Identify and track future mining interests

Trepanier Creek Watershed
Management Plan – Baseline Phase

10

March 2019

Watershed Health Indicators

3. WATERSHED HEALTH INDICATORS
3.1 Watershed Planning Unit

A drainage map of the Trepanier Creek watershed is shown in Figure 3-1. The overall catchment area
for the Trepanier Watershed is estimated to be approximately 25,000 ha (Dobson Engineering, 2016;
Grainger and Associates Consulting, and Streamworks Unlimited, 2010). This fits into the broad
guidance recommended by the Clayoquot Sound Scientific Panel to limit watershed planning units to
be between 5,000 to 35,000 hectares (Clayoquot Sound Technical Planning Committee [TPC], 2006).
Therefore, for the purpose of this document the entire Trepanier Creek watershed will be considered
as a single watershed planning unit.

3.2 Role of Watershed Health Indicators

Provide background on tracking watershed health and why it is important to identify
indicators/metrics. Introduce the main watershed condition indicators: landscape, stream, and
biological. Discuss the importance of human value indicators and how it affects watershed condition.

3.3 Watershed Condition Indicators
3.3.1 Landscape Condition

Landscape Condition can be defined using two broad groups of indicators that track landscape
composition and landscape structure.

3.3.1.1 Landscape Composition/Land Use

The objective in defining landscape composition and land use metrics is to track land use changes
over time and how it affects watershed. This would require review of past, current and future
aerial/satellite imagery, land cover data and land use maps. Appropriate metric can be designed
based on watershed management objectives.
The following metrics are recommended for initial consideration and review:
-

-

Maintain/enhance the proportion of mature forest land at/to x, where x will need to be
established based on management objectives
Equivalent Clearcut Area (ECA) – identify current ECA and establish a long-term goal (for
example, in the Pennask Planning Unit of the WFN community forest the goal is 20% or lower
[Ntityix Resources 2018]) to minimize peak flow hazard
Determine current road density, and develop a long-term road density target for the
watershed that reconciles ongoing biological and socio-economic uses
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Figure 3-1. Drainage Map of Trepanier Creek Basin
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3.3.1.2 Landscape Pattern and Structure

Landscape pattern and structure are intended to identify the extent to which green spaces (forested
areas, open green spaces, riparian corridors etc.) are connected. Roads or other human-influenced
structures/spaces results in fragmented landscape. The landscape pattern and structure metrics aim
to achieve the following objectives:
-

-

-

Identify opportunities to decommission roads
Identify opportunities for creation of “ecological hubs” and “corridors” (USEPA, 2012);
Increasing the natural vegetation in “active river areas” (USEPA, 2012 - see also Stream
Condition Indicators)
Improve stability and productivity of forest soils – identify areas of rapid runoff; a target
metric could be to identify and improve areas prone to erosion and runoff by limiting forest
harvesting/enhancing vegetation etc. based on:
• Terrain stability mapping for watersheds – Class 1 to Class 5 (see Table A-1, Appendix
A)
• Soil information (see Table A-1, Appendix A)
Areas subjected to natural hazards such as fire that contribute to natural nutrient and/or
sediment removal which may provide a survival advantage to native species

The following metrics are recommended for initial consideration and review:
-

-

-

-

Maintain or improve total area of inter-connected landscape – track using number of roads
per km2, no. of stream crossings, etc.
Changes to lateral (across the watershed) and longitudinal (upstream to downstream)
connectivity at various environmental flows (access to floodplains, riparian areas etc.) –
objective would be to target an optimal flow range through channel enhancements, flow
regulation, improvements to riparian corridors etc.
Targeted number/hectares of habitat areas – Identify and create/enhance habitat areas that
are functionally equivalent with the objective of providing some redundant biological habitat
that can improve resiliency of native biological
Use the Canadian Forest Fire Danger Rating System (CFFDRS) and the Canadian Forest Fire
Behaviour Prediction System to assess potential rate of spread and intensity of potential
wildfires.
Wildfire behaviour modelling of the watershed and adjacent areas

3.3.2 Stream Condition Indicators

Stream condition indicators include metrics that track hydrological and geomorphic conditions
within the watershed, that can ultimately help with regulating streamflow, aquatic habitat and other
water uses including drinking water supply. These are listed below:

3.3.2.1 Streamflow

The following streamflow indicators/metrics are proposed to support stream condition assessment:
- Magnitude (peak flows, droughts), frequency (return period), duration (over how long), and
timing (month, season)
Trepanier Creek Watershed
Management Plan – Baseline Phase

13

March 2019

Watershed Health Indicators
- Instream flow requirements for various life stages of aquatic species (based on target species
and population indicators in Biological Condition)
- Groundwater influences – gaining and losing reaches/effects on streamflow, temperature etc.

3.3.2.2 Hydroriparian Area

Hydroriparian areas are defined as the riparian zone along stream or river extending 20 to 50 meters
from each side, with the distance measured from the highest high-water mark, where diverse mature
bank vegetation begins (Clayoquot Sound TPC, 2006). The overall objective is to maintain and/or
enhance hydroriparian areas and evaluate dynamic buffer distances based on macro-reach and
riparian corridor condition/uses.
A related metric is an assessment of the riparian vegetation. For Trepanier Creek, an initial an
inventory of cottonwood stand can serve as an indicator of riparian health. From this standpoint, the
target stand density or no. of trees per stream kilometer is proposed as an assessment metric.

3.3.2.3 Geomorphic Indicators

The following geomorphic indicators/metrics are proposed to support stream condition assessment:
- Bank stability – geomorphic mapping of reaches to track human actions that affect channel
and bank stability and/or influence natural geomorphic processes (for example, excessive
runoff from deforested areas resulting in greater than expected bank/channel erosion)
- Pool to riffle ratio in streams; woody debris presence/transport
- Sediment loads – grain size/composition, organic matter; transport through the system

3.3.2.4 Water Quality

The following water quality indicators/metrics are proposed to support stream condition assessment:
- Temperature – characterization of thermal regime and its suitability to support aquatic
species; Role of/targeted riparian cover in maintaining/improving thermal regime
- Dissolved Oxygen (DO) – water column and intergravel DO; factors that affect DO including
biochemical oxygen demand (BOD) from forested and agricultural runoff
- Nutrient loads – nitrogen, phosphorus – trophic status and ability to maintain a suitable
planktonic community; influence on DO; toxic algal blooms
- Pollutant loads – effects of mining and other human influences in introducing toxic and
bioaccumulative contaminants

3.3.2.5 Water Availability

The following parameters will need to be assessed initially to develop sustainable surface and
groundwater availability metrics:
- Aquifer capacity; sustainable yield
- Demand and water level fluctuations and reservoir/lake storage capacity; streamflow statistics
discussed under streamflow
- Assess vulnerability to climate change
Trepanier Creek Watershed
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3.3.3 Biological Condition

In 2016, the World Wildlife Fund- Canada profiled the Okanagan-Similkameen River as one of the
most endangered freshwater ecosystems in Canada (WWF-Canada 2016). Based on increasing
development pressures, the need for maintaining and improving the chemical, physical, and
biological integrity of our Okanagan waters continues to increase. In the scientific literature, an
aquatic system with chemical, physical, and biological integrity has been described as being capable
of supporting and maintaining a balanced, integrated, adaptive community of organisms (including
humans) having a composition and diversity comparable to that of the natural habitats of the ecoregion. To this end, we aim to develop a conceptual biological gradient model to local Trepanier
Creek conditions which would integrate Syilx (Okanagan) views of water to all living things with the
best available science.
The conceptual Biological Condition Gradient (BCG) is a scientific framework for interpreting
biological response to increasing effects of stressors on aquatic ecosystems. The framework was
developed based on common patterns of biological response to stressors observed empirically by
aquatic biologists and ecologists from different geographic areas of the United States (Davies and
Jackson 2006). It describes how characteristics of aquatic ecosystems that are typically measured by
water quality management programs change in response to increasing levels of stress. The
characteristics, defined as attributes, include properties of the communities (e.g., tolerance, rarity,
endemic) and organisms (e.g., condition, function).
BCG is considered analogous to a field-based dose-response curve where the dose represents
increasing levels of stressors, and the response represents biological condition. Stressors are physical,
chemical, or biological factors that induce an adverse response from aquatic biota. For example, high
concentrations of certain metals, nutrients, or sediment can adversely impact, or stress, aquatic biota.
Loss of suitable aquatic habitat or presence of aquatic invasive species can also adversely impact the
aquatic biota expected for a specific water body. These stressors can cause aquatic ecosystems to
change from natural conditions and exhibit altered compositional, structural, and functional
characteristics. The degree to which stressors affect the biota depends on the magnitude, frequency,
and duration of the exposure of the biota to the stressors. Developing a BCG for a given system
characterizes the general relationship between its stressors in total and a water body’s overall
biological condition. Multiple stressors are usually present, and thus, the stress of the BCG seeks to
represent their cumulative influences.
Since completion of the conceptual BCG framework by Davies and Jackson (2006), further
development and refinement of quantitative BCG models continues (for example, USEPA 2016 and
2012a; Gerristen et al. 2017).
In conjunction with other water quality management technical tools, the application of developing a
regional BCG has resulted in (U.S. EPA 2016):
-

Setting scientifically defensible, ecologically-based aquatic life goals (ALUs) based on existing
conditions and potential for improvement
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- Determining baseline conditions and measure impacts of multiple stressors or system
altering conditions (e.g., climate change) on aquatic life
-

Furthering the use of monitoring data for the assessment of water quality standards and
tracking changes in biological condition (e.g., documentation of incremental improvements
due to controls and best management practices)

-

Identifying high quality waters for protection

-

Communicating to stakeholders the likely impact of decisions on protection and
management of aquatic resources

A proposed BCG framework for Trepanier Creek has been modified from Davies and Jackson (2006)
for future review and calibration. The gradient represented by the BCG is divided into the following
six levels of biological condition along a generalized stressor-response curve (Davies and Jackson
2006):
Level 1. Native structural, functional, and taxonomic integrity is preserved; ecosystem
function is preserved within range of natural variability. Level 1 describes waterbodies that
are pristine, or biologically indistinguishable from pristine condition.
Level 2. Virtually all native taxa are maintained with some changes in biomass and/or
abundance; ecosystem functions are fully maintained within the range of natural variability.
Level 3. Some changes in structure due to loss of some highly sensitive native taxa; shifts in
relative abundance of taxa but intermediate sensitive taxa are common and abundant;
ecosystem functions are fully maintained through redundant attributes of the system, but
may differ quantitatively.
Level 4. Moderate changes in structure due to replacement of intermediate sensitive taxa by
more tolerant taxa, but reproducing populations of some sensitive taxa are maintained;
overall balanced distribution of all expected major groups; ecosystem functions largely
maintained through redundant attributes.
Level 5. Sensitive taxa are markedly diminished; conspicuously unbalanced distribution of
major groups from that expected; organism condition shows signs of physiological stress;
system function shows reduced complexity and redundancy; increased buildup or export of
unused organic materials.
Level 6. Extreme changes in structure; wholesale changes in taxonomic composition; extreme
alterations from normal densities and distributions; organism condition is often poor (e.g.,
diseased individuals may be prevalent); ecosystem functions are severely altered.
A biological condition assessment can measure up to ten attributes of aquatic ecosystem change in
response to increasing disturbances and pollution in order to classify to a specific level. The
attributes include aspects of organism condition, ecosystem function, community structure, spatial
and temporal attributes of stream size, and connectivity. Table 3-1 summarizes the attributes that
characterize the BCG (Davies and Jackson 2006).
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Table 3-1. Biological and Ecological Attributes used to Characterize the BCG

Attribute

1. Historical presence, sensitive,
long-lived or regionally endemic
tax
2. Highly sensitive (typically
uncommon taxa)
3. Intermediate sensitive and
common tax
4. Taxa of intermediate tolerance
5. Highly tolerant taxa

6. Non-native or intentionally
introduced species
7. Organism condition
8. Ecosystem function

9. Spatial and temporal extent of
detrimental effects
10. Ecosystem connectivity

Description

Taxa known to have supported according to traditional ecological
knowledge, archeological evidence, or taxa with restricted distribution
(occurring in a locale as opposed to a region) often due to unique life history
requirements.
Taxa are highly sensitive to pollution or human disturbance. Tend to occur
in low numbers and many taxa are specialists for habitats and food type.
These are the first to disappear with disturbance or pollution
Common taxa that are ubiquitous and abundant in relatively undisturbed
conditions but are sensitive to human disturbance/pollution. They have a
broad range of tolerance than attribute 2 and can be found at reduced
densities and richness in moderately disturbed sites.
Ubiquitous and common taxa that can be found under almost any condition,
from undisturbed to highly stressed sites. They are broadly tolerant but
often decline under extreme conditions.
Taxa that typically are uncommon and of low abundance in undisturbed
conditions but that increase in abundance in disturbed sites. Opportunistic
species able to exploit resources in disturbed sites. These are the last
survivors.
Any species non-native to the ecosystem.
Anomalies of the organisms, indicators of individual health (e.g. deformities,
lesions, tumors, # and diversity of parasites)
Processes performed by ecosystems, including primary and secondary
production; respiration, nutrient cycling, decomposition, their
proportion/dominance, and what components of the system carry the
dominant functions. For example, shift of lakes to phytoplankton production
and microbial decomposition under disturbance and eutrophication.
The spatial and temporal extent of cumulative adverse effects of stressors.

Access or linkage in space and time, to materials, locations and conditions
needed for maintenance of interacting populations of aquatic life, the
opposite of fragmentation. For example, floodplain levees or dams
impeding fish access.
Note: Columns shaded in gray are biological attributes.

3.3.3.1 Ecosystem and Communities

Fish, benthic macroinvertebrates, and phytoplankton assemblages for cold and cool waters have
been used in developing BCG’s. We recommend developing a fish and macroinvertebrate index as a
first step, based on existing data and methods calibrated specifically for the Okanagan ecoregion
(Verdan 2000; Clemens 1935; Chang et al. 2014; Mandaville 2002). Future planning should include
algae, macrophyte, and parasite indexing. A reference list of fish and macroinvertebrates for
Trepanier Creek biological assessment is provided (Tables 3-2 and 3-3). We recommend a peer
review of the fish community reference table be completed by traditional knowledge holders and
fisheries and aquatic experts in the next stage of the project, to gain ownership of the process.
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Table 3-2. Fish Species Known Pre-contact to Present that Use Trepanier Creek Over any Part of its
Life Cycle
BCG
Attribute

Family

Scientific Name

Common
Name

Syilx Name

n̓ty̓tyix

Salmonida

Chinook
Salmon
Sockeye
Salmon
Onchorhynchus mykiss Steelhead

1

Salmonidae

Salvelinus confluentus

ʕay̓ckst

2

Cottidae

Cottus asper

1

Salmonidae

1

Salmonida

1

Onchorynchus
tshawystcha
Onchorhynchus nerka

Bull trout

sc̓win
xʷmínaʔ

3

Prickly
sculpin
Catostomidae Catostomus
Largescale
macrocheilus
sucker
Cyprinidae
Rhinichthys cataractae Long-nosed
dace
Cyprinidae
Richardsonius
Lake shiner
balteatus
Cyprinidae
Ptychocheilus
Northern
oregonensis
Pikeminnow
Cyprinidae
Apocope falcata
Silver-grey
minnow
Salmonidae
Onchorynchus mykiss Rainbow
Trout/
Salmonidae
Onchorhynchus nerka Kokanee

3

Salmonidae

Prosopium spp.

Whitefish

miml̓t

4

Gadidae

Lota lota

Burbot

spqʷlic

4

Cyprinidae

5

Cyprinidae

Northern
Pikeminnow
Common carp

6

Percidae

6

Salmonidae

Ptychocheilus
oregonensis
Cyprinus
carpio
(introduced in 1930s)
Perca
flavescens,
introduced in 2000s?
Salvelinus fontinalus
introduced in 1980s

3
3
3
3
3
3
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Yellow perch
Brook trout

qixʷl̓x

xʷəxʷmínaʔ
kəkn̓iʔ

Source

Verdan
(2000)
Verdan
(2000)
Verdan
(2000)
Verdan
(2000)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Clemens
(1935)
Long
(2003)
Long
(2003)
Long
(2003)
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Table 3-3. Macroinvertebrates Taxa and Tolerance Values to Pollution or Human Disturbance
Taxa

Anthropoda
Insecta
Oligochaeta
Oligochaeta +
Chironomidae
Isopoda
EPT
OCH
Diptera
Bivalvia
Gastropoda
Ephemeroptera
Trichoptera

Number of
Family
Datasets

Mean
Tolerance
Value

Standard
Deviation

Coefficient of
Variation (%)

P value

4.8
4.6
8.8
8.7

1.6
1.6
0.4
0.6

32
35
5
6

0.0001
0.0001
0.0001
0.0001

41
95
75
30
9
30
34
45

6.2
3.6
5.4
5.8
5.9
6.1
3.9
3.8

0.7
1.2
1.0
2.0
1.1
0.7
1.0
1.1

11
33
18
35
18
11
27
29

0.0001
0.0001
0.0001
0.0002
0.2678
0.2678
0.4993
0.5053

272
213
11
12

3.3.3.2 Using Historic Biotic Indexing to Develop BCG Rules

Publicly available reports on historic fish and benthic macroinvertebrate community data were
reviewed to assess historic biotic indices that were developed (Beak International and Naito
Environmental 2001; Clemens 1935; Ecometrix 2007; Halsey 1972; MOE 1969, 1993 and 2000;
Stoddart 1999; Wrightman and Taylor 1978). Trepanier is an important producer of kokanee and has
the potential to be a candidate stream for Spring Chinook reintroduction. Only a small fraction,
about 1.3 km, of the total stream length is accessible to kokanee. The spawning habitat is in poor
condition compared to the habitat on nearby Peachland Creek. There is only 130 m2 of "good"
spawning habitat along Trepanier Creek, versus 1000 on Peachland Creek and 30,000 on Mission
Creek. The size of the spawning population of kokanee in Trepanier Creek is much smaller in recent
years than it was in the past. Estimates of kokanee escapement were made in 1971, and every year
from 1976 through 1999 with the exception of 1982. Estimated escapement for 1971 was 9300 fish.
Assuming that this escapement is typical for the years before 1971, it indicates a major decline in the
kokanee population spawning in Trepanier Creek, and perhaps a reduced potential for the stream to
support spawning kokanee. Estimated kokanee escapement for Trepanier Creek since 1971 has
varied from nil (in 1977) to 5270 (in 1964). By four-year periods, the escapement increased from
about 600 in 1974-77 to 4100 in 1990-93 (much less than the 1971 level), then declined steadily
through the late 1990s. Rainbow trout are present throughout most of the watershed, and burbot
are found in Silver Lake and Silver Creek within the watershed. Eastern brook trout also have also
been out-planted and use the upper segments of the watershed.
A comprehensive data set of production for fish, algae, macroinvertebrate, and parasite communities
throughout the Okanagan basin, including Trepanier Creek, is insufficient. Relative abundance,
biological traits, and habitat distribution information specific to adult kokanee is available for trend
analysis from BC FLNROD. Also, a baseline of macroinvertebrate data was collected between1999
and 2004 (Jensen 2006), and should be accessed for BCG reconstruction. Jensen (2006) reported the
following:
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Summary statistics for September and October low flow conditions during the study period
(1999-2004) were retrieved from BCs Environmental Monitoring System database, and used to
populate the CABIN database and enable the multivariate analysis. The five metrics which
provided a predictable and logical response to the gradient of human impact were further
examined by looking at scatter plots (not shown) of all metric data over the stressor range to
judge whether abrupt changes were evident in the data series across the site series.
The five metrics referred in the discussion above and which in turn can be adopted for Trepanier
Creek are shown in Table 3-4. A multi-metric Benthic Invertebrate Index of Biological Integrity (B-IBI)
score as it relates to stream condition are shown in Table 3-5. The B-IBI and Stream Condition scores
reported for Trepanier Creek are shown in Table 3-6.
Table 3-4. Five Metrics and Scoring Cut-off Points for the Okanagan Watershed Benthic
Invertebrate Index of Biological Integrity
Metric Scoring

1

Total Number Taxa
< 14.9
Number Plecoptera Taxa
<1
Number Ephemeroptera Taxa
<2
Average Number Clinger Taxa
<5.9
Number of Intolerant Taxa
<0.49
Note: This table was adapted from Jensen (2006).

3

15-24.9
1.1-3.9
2.1-4.9
6-9.9
0.5-2.9

5

>25
>4
>5
>10
>3

Table 3-5. Five-Metric Okanagan B-IBI Range and Estimated Stream Condition
Okanagan
Multi-metric BIBI Score

Stream
Condition

23-25
Excellent
19-22
Good
14-18
Fair
9-13
Poor
5-8
Very Poor
Note: This table was adapted from Jensen (2006).

Stream Condition

Total B-IBI Score

No. of Clinger
Metric Cut-off

No. of Clinger

No. of Intolerant
Taxa Metric Cut-off
Points

No. of Intolerant
Taxa

No. of Plecoptera
Metric Cut-off
Points

No. of Plecoptera

No. of Ephemeroptera Metric Cut-off
Points

No. of Ephemeroptera

No. of Taxa Metric
Cut-off Points

No. of Taxa

Stream Name

Table 3-6. B-IBI and Stream Condition for Trepanier Creek, 1999-2004

Trepanier Creek 19.3
3
4.7
3
3
3
2
3
8.7
3
15
fair
Note: This table was adapted from B-IBI and Stream Condition Metrics reported for the entire Okanagan Watershed in
Jensen (2006)
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Jensen (2006) also reported the following key observations for Trepanier Creek:
- Reliance on conventional water quality measures may not provide adequate or affordable
information to report aquatic ecosystem health for degraded Okanagan streams. It is not
uncommon for streams to meet water objectives or guidelines (water chemistry or
bacteriology) but demonstrate reduced biological integrity either quantitatively or
qualitatively.
-

The benthic invertebrate information presented here shows more clearly than conventional
measures, the environmental condition of streams within the rapidly urbanizing landscape of
the Okanagan.

-

As watershed alteration increases in the example of Trepanier Creek, benthic measures
indicate measurable change in benthos relative to reference conditions unrecognized by
water quality measures.

-

Resultant indices for Trepanier, as follows: Water Quality Index (Good), Sediment Quality
Index (Fair), B-IBI Benthic Index (Fair), CABIN Benthic Indexing (Potentially Stressed).

The historic biological indices above can be used to derive interim rules of condition assessment by
cross-referencing these indices with existing studies.
The following coldwater rules for fishes are proposed for future referencing and calibration, where
rainbow trout are native to the watershed:
Decision Rule 1. Does the sample meet all BCG Level 1 Criteria? (if yes, assign to Level 1, if No,
proceed to next decision rule). The BCG Level 1 Criteria are:
-

Number of taxa is less than four

-

Sensitive taxa from attribute BCG tolerance 1 and 2, present

-

Native rainbow trout present

-

% sensitive taxa from BCG tolerance level 1, 2, and 3 is greater than 50%

-

% sensitive individuals from BCG tolerance level 1, 2, and 3 is greater than 60%

-

% tolerant individuals from BCG tolerance level 5 and 6 is less than 5%

-

Non-native fish – absent

Decision Rule 2. Does the sample meet all BCG Level 2 criteria? (if yes, then assign to Level 2, if No,
proceed to next decision rule). The BCG Level 2 Criteria are:
-

Number of taxa is between 3 and 14

-

Sensitive taxa from attribute BCG tolerance 1 and 2, present

-

Native rainbow trout present

-

% sensitive taxa from BCG tolerance level 1, 2, and 3 is greater than 20%

-

% tolerant individuals from BCG tolerance level 5 and 6 is less than 10%
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Decision Rule 3. Does the sample meet all BCG Level 3 criteria? (if yes, then assign to Level 3, if No,
proceed to next decision rule). The BCG Level 3 Criteria are:
-

Number of taxa is greater than five

-

% salmonid individuals, present

-

% sensitive and non-native salmonid from attribute BCG tolerance 1, 2, 3, and 6 is greater
than 25%

-

% sensitive and non-native salmonid individuals from attribute BCG tolerance 1, 2, 3, and 6 is
greater than 20%

-

% proportion of non-native salmonid from BCG tolerance level 6 to total sensitive taxa from
tolerance level 1, 2, 3, and 6 individuals is less than 70%

Decision Rule 4. Does the sample meet all BCG Level 4 Criteria? (if yes, then assign to Level 4, if No,
assign to next level). The BCG Level 4 Criteria are:
-

% sensitive and salmonid taxa from BCG tolerance level 2, 3, and 6 is greater than 5%

-

% sensitive and salmonid individuals from BCG tolerance level 2, 3, and 6 is greater than 5%

-

% tolerant taxa from BCG tolerance level 5 and 6 is less than 45%

-

% extra-tolerant taxa individuals from BCG tolerance level 5 and 6 are less than 10%

Decision Rule 5 Does the sample meet all BCG Level 5 criteria? (if yes, then assign to Level 5). The
BCG Level 5 Criteria are:
-

Number of total taxa is greater than two

-

% intermediate taxa from BCG tolerance level 4 is greater than 10%

The following coldwater rules for macroinvertebrates are presented for future referencing and
calibration.
Decision Rule 1. We lack sufficient information to know what the historical undisturbed
macroinvertebrate assemblage looked like to determine a BCG Level 1 Criteria. This rule will need to
be developed in subsequent phases.
Decision Rule 2. Does the sample meet all BCG Level 2 Criteria? (if yes, then assign to Level 2, if No,
proceed to next decision rule). The BCG Level 2 Criteria are:
-

For samples with less than 200 individuals, total taxa is equal to or greater than 8, otherwise
for samples with more than 200 individual, total taxa is equal or greater than 14

-

% most sensitive taxa, from BCG level 1 and 2, is greater than 10%

-

% sensitive taxa from BCG level 1, 2, and 3 is greater than 30%

-

% Sensitive individuals from BCG level 1, 2, and 3 is greater than 30%

-

% most dominant tolerant taxa from BCG level 5 is less than 5%
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- % sensitive EPT taxa from BCG level 1, 2, and 3 are greater than 10%
Decision Rule 3. Does the sample meet all BCG Level 3 Criteria? (if yes, then assign to Level 3, if No,
proceed to next decision rule). The BCG Level 3 Criteria are:
-

For samples with less than 200 individuals, total taxa is equal to or greater than 8, otherwise
for samples with more than 200 individual, total taxa is equal or greater than 14

-

% sensitive taxa from BCG level 1, 2, and 3 is greater than 20% (n< 200) or 40% (n>200)

-

% sensitive individuals from BCG level 1, 2, and 3 is greater than 10% (n< 200) or 5% (n>200)

-

% most dominant intermediate tolerant taxa from BCG level 4 is less than 50%

-

% tolerant individuals from BCG level 5 is less than 20%

-

% sensitive EPT taxa from BCG level 1, 2, and 3 are greater than 10%

Decision Rule 4. Does the sample meet all BCG Level 4 Criteria? (if yes, then assign to Level 4, if No,
assign to next level). The BCG Level 4 Criteria are:
-

For samples with less than 200 individuals, total taxa is equal to or greater than 6, otherwise
for samples with more than 200 individual, total taxa is equal or greater than 8

-

% sensitive taxa from BCG level 1, 2, and 3 is greater than 10%

-

% sensitive individuals from BCG level 1, 2, and 3 is greater than 5%

-

% tolerant individuals from BCG level 5 is less than 40%

-

Number of sensitive EPT taxa from BCG level 1, 2, and 3 is present

Decision Rule 5 Does the sample meet all BCG Level 5 criteria? (if yes, then assign to Level 5). The
BCG Level 5 Criteria are:
-

For samples with less than 200 individuals, total taxa is equal to or greater than 6, otherwise
for samples with more than 200 individual, total taxa is equal or greater than 8

-

% tolerant individuals from BCG level 5 are less than 60%

3.4 Human Value Indicators and their Role in Determining Watershed
Condition

Some of broad human value themes were derived from Clayoquot Sound (Clayoquot Sound TPC
2006). Others such as mining were included based on known or historic human use of the watershed.
These are discussed below.

3.4.1 First Nation Cultural Values

As highlighted in Sections 1 and 2, it is essential to identify and establish known cultural uses in
watershed and develop an approach for quickly integrating new cultural research knowledge.
Protecting wildlife of cultural significance is a principal First Nation value. For the Trepanier
Watershed this includes mule deer, black bear, moose, badger, grizzly bear, medicinal and culturally
significant plants. The following initial metrics are proposed to track these species:
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- Identify population counts
- Map out habitat areas and consider from the context of maintaining or enhancing biological
condition indicators (see above)

3.4.2 Range

The following activities are proposed for an initial assessment of range use within the watershed:
-

Identify and quantify areas used for range (by animal, over season etc.)
Establish number of current animal units by season
Identify spatial and temporal interactions with wildlife and competition for resources

3.4.3 Recreation and Tourism

The following metrics are proposed for an initial assessment of recreation and tourism within the
watershed:
-

Map out/identify areas considered as scenic resources
Map out/identify areas considered for recreational use

3.4.4 Mining

The following metrics are proposed for an initial assessment of mining within the watershed:
-

Map out mining areas and existing mineral tenures
Identify the number of discharges from existing/historical mines
Track the number of mineral claims for potential future activity

3.4.5 Forestry

Some of the forestry indicators were discussed under Landscape Condition in Section 3.3.1. The
following metrics are proposed specifically for an initial assessment of forestry within the watershed:
-

Identify areas that can be managed for forestry
Identify management strategies for forestry activities that will support other values such as
water quality, visual quality, and wildlife habitat
Develop an Access Management Plan for the watershed with the objective of reducing road
density

3.4.6 Trepanier Community Watershed

The Forest Planning and Practices Regulation (FPPR) and the Range Planning and Practices
Regulation (RPPR) requires commitments in the corresponding resource plans to protect watersheds
designated as community watersheds (FPB, 2014). Because Trepanier Creek Watershed is designated
a community watershed and both forestry and ranges are existing uses within the watershed it is
important to identify best practices to limit cumulative hydrological and water quality effects from
ongoing uses.
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4. Adaptive Management Framework
4.1 Role of Adaptive Management

The British Columbia Forest Service’s “Forests for Tomorrow” program defines adaptive management
as a systematic process that continually improves management practices and policy by learning from
the outcomes of operational programs (FFT, 2008). Other resource management agencies and
advocates have used similar definitions of adaptive management (for example, NRC 2002 and
Franklin et al. 2007). The role of adaptive management is therefore twofold: (1) to reduce
uncertainties about the system by closing data gaps through monitoring; and, (2) learn from
practices and policies that work, and modify those that are not having the desired effect through
knowledge obtained from the monitoring and evaluation. The remainder of this Section focuses on
an adaptive management framework that is proposed for managing the Trepanier Watershed.

4.2 An Adaptive Management Framework for Trepanier Watershed

Figure 4-2 shows an adaptive management framework proposed for Trepanier Watershed. The
present “Baseline Phase” provides the overarching goals and objectives for the watershed that are
established in Sections 1 and 2. Section 4.4 summarizes community feedback that was obtained as
part of this phase. Section 4.2 provides a synthesis of the data gaps that have been identified at this
stage and will form the basis for future data collection efforts.
In the next phase of the project, it is proposed that a detailed monitoring and management plan will
be developed to close the data gaps identified in the data collection phase. The indicators targeted
during the monitoring program will be derived from the broad suite of watershed indicators
identified in Section 3. The plan will also provide guidance on watershed best management practices
which will incorporate community input, ongoing watershed management practices, and guideline
documents on forest and watershed management. Specifically, the monitoring and management
plan will aim to distill a series of options that will be evaluated and refined through the adaptive
management process.
As more watershed data become available, the adaptive management process can be used to:
1. Develop quantitative estimates of the indicators identified in Section 3. Compare the status
of these indicators against objectives for the Trepanier Watershed, and those for healthy
watersheds based on the watershed guidance documents (for example, Clayoquot Sound
TPC 2006; USEPA 2012b).
2. Reassess the efficacy of ongoing management practices in achieving the watershed goals
and objectives outlined in Sections 1 and 2.

Trepanier Creek Watershed
Management Plan – Baseline Phase

25

March 2019

Adaptive Management Framework
3. Modify management policies and practices, if necessary, to advance towards the watershed
management goals.

Figure 4-1. Adaptive Management Framework for Trepanier Watershed

4.3 Synthesis of Information Sources and Data Gaps

A watershed assessment was completed in 2015 (Dobson Engineering, 2016). This study provided an
overview of the hydrological condition and an assessment of cumulative hydrological impacts
associated with proposed forest development activities. As part of this assessment several stream
condition indicators identified in Section 3.2 were studied. This included water yield, flow, channel
type, channel gradient, channel disturbances, surface erosion, sedimentation and riparian condition.
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Section 3.3.3 provided a synthesis of various biological condition assessments that were completed
in the watershed.
A data gap analysis was completed to understand how well the watershed health indices are
supported with currently known sources of spatial data. Numerous data are available to support the
next phase of the watershed plan. Tables that provide a summary of available data, including links to
data sources are provided as Appendix A. Key identified gaps include: decommissioned roads and
forest connectivity corridors; stream condition indicators; fish/amphibian species & populations; and
fire risk and future predictions. Downscaled climate models and applied data outputs are available
although a key requirement for resource managers is to use appropriate expertise to interpret,
evaluate and apply these data from the context of ongoing and proposed uses and management
practices.
It is important to establish a baseline of information, historic conditions, qualities (physical,
biological, cultural) of the watershed, and changes informed by Traditional Ecological Knowledge
(TEK). Community engagement and interviews will be required to gather Syilx knowledge to inform
how to adapt and respond to ongoing and future developmental and environmental issues including
climate change. Syilx knowledge will help sustain the diversity of terrestrial species and their habitats
in perpetuity for the wellbeing of future generations. It is essential that TEK guides how to adapt and
evolve in harmony with a changing ecosystem. With adaptation strategies rooted in TEK, it will be
possible to learn how to change the environment in a way that respects the timixʷ.
Priority actions include developing a standard and organized approach for a data collection and
management along with specific strategy development to fill each of the data gaps identified.
Initiation of data collection including all metadata. It is anticipated that new data needs and/or
sources will be recognized over time and they can be added to the data gap tables.

4.4 Outreach and Community Participation

Successful adaptive management requires actively engaging and adopting community input in
developing goals. Figure 4-1 indicates that community feedback is an essential step in refining
management best practices and policy. Furthermore, community feedback is also central to
identifying issues that are relevant to the community, which in turn would result in a more active
community participation.

4.4.1 Syilx Trepanier Watershed Tour

During this phase a watershed tour was undertaken by members of WFN and by members of other
Syilx Nation communities, in the Fall of 2018. The WFN and Syilx Nation team provided the following
observations from their tour:
-

Cattle were observed close to water sources and moose habitat.
Invasive plants are present along the roads
Clear cuts were observed in drainage areas and culverts for roads
“Weed Trees”, the monoculture replants, are present.
There is a creek diversion at Brenda mine
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- High Mountain ponds are filled with snow melt and rain, which evaporate at a higher rate
with logging. When they dry up the animals from this area have to travel farther to get water
and food.
- Only a small population of trees over 100 years old remain in the headwaters.
- A large cutblock was observed near the headwaters with a natural gully and wet area in the
middle, where the water would have naturally drained but that is now drying up.
- Prescribed burns are not possible in April and May because new growth and small
animals/reptiles are already out. These burns will need to occur as soon as snow melts.
Historically, Syilx burns occurred every 25 – 27 years. The Syilx firekeepers can provide
indicators of when and how to do the burns by studying the air levels and breeze directions
and releasing fine particulates into the wind to study its dispersal in the ambient
environment.
During the tour the WFN/ONA team solicited inputs from the community elders. The elders provided
the following views on watershed management:
-

-

Always visit the sacred headwaters to talk to and ensure your essence is in that area so it knows
who you are. If your essence isn’t in that area, then the timixʷ will not understand what you are
communicating or saying.
Forestry buffer should be for all creeks and wetland areas in upper watersheds. You cannot
distinguish a fish-bearing stream from a non-fish bearing stream or leave out the smallest of
trickle creeks as water is all connected.

These views highlight the cultural significance of the watershed, and First Nation views on managing
all parts of the watershed including smaller streams near the headwater.
Based on the watershed tour and the community inputs received it became evident that TEK holders
in the community are not entirely opposed to logging and resource utilization so long as these uses
respect First Nation values and practices on watershed conservation. Future management practices
adopted for forestry, range use in the headwaters and other communal uses such as water supply
and recreation should continually include input from TEK holders. For example, TEK can provide input
on where to put the drift fence’s and what time of year the cattle should have access. It is also
important to include TEK in assessing the impacts of roads and culverts on altering the natural
course of streams within the watershed. TEK members noted that the moose in the watershed are
struggling, and fish health is declining. As part of the watershed conservation it is therefore essential
to assess the ecological community and factors that affect their biological success.
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APPENDIX A
SUMMARY OF DATA SOURCES

Table A-1. Trepanier Watershed Health Indicators: Landscape Condition and Structure
Indicator
Planning Boundaries
Watershed planning unit
Community forest
Landscape Condition
Equivalent Clearcut Area (ECA)

Data Sources

Data Gap?

Ntityix Resources LP

TBD
TBD

Ntityix Resources LP

Ntityix Resources LP
https://catalogue.data.gov.bc.ca/dataset/baseline-thematic-mapping-present-land-useversion-1-spatial-layer

TBD

https://catalogue.data.gov.bc.ca/dataset/harvested-areas-of-bc-consolidated-cutblocksNtityix Resources LP
https://catalogue.data.gov.bc.ca/dataset/dfb8b498-fa4b-4286-b3ec-58db88aca1cf
Ntityix Resources LP
various sources
https://www.for.gov.bc.ca/hre/bcmpb/year13.htm
https://catalogue.data.gov.bc.ca/dataset/bark-beetle-susceptibility-rating

TBD
TBD
TBD
TBD
TBD
TBD
TBD

Ntityix or Kehm-ONA fragmentation analysis
Incomplete data available

TBD
Yes
Yes

Ntityix or Kehm/ONA fragmentation analysis

TBD

Riparian fish habitat buffers

Ntityix or generate based on management plan guidelines and/or provincial RISC guidleines

TBD

Riparian obstacles (natural, on natural)

https://catalogue.data.gov.bc.ca/dataset/provincial-obstacles-to-fish-passage
Ntityix or Kehm/ONA fragmentation analysis; https://catalogue.data.gov.bc.ca/dataset/pscisassessments
https://catalogue.data.gov.bc.ca/dataset/terrain-stability-mapping-tsm-detailed-polygonswith-short-attribute-table-spatial-view
https://catalogue.data.gov.bc.ca/dataset/fire-burn-severity-historical
Ntityix. Regional fire models possibily available

TBD

Land Use/land cover
Cummulative harvest history
Forest harvest cut blocks
Orthophotos (aerial)
Satellite imagery (i.e. Landsat)
Pine beetle impact projections
Beetle susceptability
Landscape Pattern & Structure
Human linear fragmentation (km/sqkm)
Decommissioned roads/potential
Connectivity corridors
Intact landscapes (patch and matrix
forest)

Road/stream crossings
Soil stability (soils, terrain stability)
Fire (history)
Fire (risk)

Note: TBD = to be determined in future phases of the project after a review of existing sources

TBD

TBD
TBD
TBD
TBD

Table A-2. Trepanier Watershed Health Indicators: Stream Condition Indicators
Indicator
Streamflow
Magnitude
Instream flow requirements (aquatic
life stages)
Climate Change Impacts and
Adaptation
Groundwater influences (streamflow,
temp.)
Hydro-riparian Area

Data Sources

Data Gap?

District Peachland

TBD

District Peachland

TBD

Possibilities include Okanagan Basin Water Board, District

Yes

District Peachland

TBD

Variable stream corridor buffer
Riparian vegetation (cottonood stands,
density)
Geomorphic Indicators
Bank stability
Stream pool to riffle ratio
Sediment load
Water Quality

Ntityix

Aquifer capacity, yield
Surface/Groundwater Quality (DO, pH,
temperature, TSS, Nutrients, BOD,
VOCs, Metals)
Climate change vulnerability
Water Supply
Okanagan Basin Water Board Water
Demand Study

Ntityix - terrain stability mapping
Ntityix
Ntityix

Available
June 2019
Available late
2019
Yes
TBD
TBD
TBD

https://catalogue.data.gov.bc.ca/dataset/university-of-victoriaaquifer-stress-evaluation
District of Peachland

TBD

https://catalogue.data.gov.bc.ca/dataset/regional-geochemicalstream-water-sampling
Pacific Climate Change Impacts Consortium

TBD
TBD

Ntityix

https://www.obwb.ca/wsd/models/okanagan-water-demand-model TBD

Note: TBD = to be determined in future phases of the project after a review of existing sources

Table A-3. Trepanier Watershed Health Indicators: Biological Condition Indicators
Biological Condition
Data Sources
Ecosystems and communities
Species assemblages
Ntityix
Trophic structure
Ecosystems
Ntityix - Terrestrial Ecosystem Mapping
Fish/Amphibian Species and Populations
Population size, structure, dynamics
*Rainbow (range, density, condition)
*Sculpin (range, density, condition)
*Amphibian (range, density, condition)
*Invasive species (range, density, condition)https://www.for.gov.bc.ca/hra/plants/application.htm
Genetic diversity
Habitat suitability Riparian veg.; CABIN
benthic indicator system
Wildlife species

Data Gap?
TBD
Yes
TBD

Yes
Yes
Yes

Telemetry observations

https://catalogue.data.gov.bc.ca/dataset/wildlife-speciesinventory-telemetry-observations-all
TBD

Telemetry observations (nonsensitive)

https://catalogue.data.gov.bc.ca/dataset/wildlife-speciesinventory-telemetry-observations-non-sensitive
TBD

Note: TBD = to be determined in future phases of the project after a review of existing sources

Table A-4. Trepanier Watershed Health Indicators: Human Value Indicators
Indicator
First Nation Cultural Values
Known cultural uses
Wildlife and culturally significant species Mule
deer, black beer, badger, moose)

Data Sources

Data Gap?

FN Use and Occupancy; placenames; TEK

TBD

FN Use and Occupancy; placenames; TEK; Provincial telemetry data;
regional studies; other (e.g. unguate winter range)

TBD

Critical habitat areas (buffered & stratified)
Old and mature forest
Seral heterogentity
Sensitive and listed species, ecosystems
Growth and Yield models
Fire infrastructure/breaks

Ntityix
Ntityix
Ntityix
Ntityix
Ntityix
Ntityix

TBD
TBD
TBD
TBD
TBD
TBD

Fire vulnerability and risk
Conservation zones
Indigneous cultural places
Range
Tenure (count, type)
Recreation & Tourism Values

Source undetermined; fire risk modelling appears to be occuring
Ntityix
Ntityix; ONA

Yes
TBD
TBD

https://catalogue.data.gov.bc.ca/dataset/range-tenure

TBD

Visual quality

https://catalogue.data.gov.bc.ca/dataset/visual-landscape-inventory
https://catalogue.data.gov.bc.ca/dataset/visual-resource-managementestablished-visual-quality-objectives-view
https://catalogue.data.gov.bc.ca/dataset/recreation-line
https://catalogue.data.gov.bc.ca/dataset/recreation-polygons
https://catalogue.data.gov.bc.ca/dataset/recreation-line

TBD

Forestry

Trails/camping
Rec tenures
Mining
Tenure
Active/historic mines
Discharges

TBD
TBD
TBD
TBD
Yes

https://catalogue.data.gov.bc.ca/dataset/minfile-production-database

Note: TBD = to be determined in future phases of the project after a review of existing sources

TBD
Yes

